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PREFACE  TO  THE  FOURTH  EDITION. 


The  demand  for  anolBer  ediUou  of  thk  took  luu  (^iveu  me  au  op- 
portunity for  a  carpfiil  revision  of  its  contpnts,  for  nrnoy  additiont^,  anil 
al»)  fur  ati  nrratigfiiieiit  which  should  make  it  of  gn-atcr  value  Co  the 
stoileiit  and  pnu^litiouur. 

The  genenil  ospwjta  of  neuroloj^y,  the  method  of  (.'xutiiiuation  of  u 
patietit,  and  the  priociples  of  (]iii<rtiutiis  have  l*een  bruu^lit  lof^^thur  in 
the  firi^t  part.  The  %'uriou»  »yiiipt<>iUj>  prcscnteil  Uy  iicrviiUfi  atfection^ 
art-  Uien»  lii-jM^rihi^d  and  analyzed;  the  pnirlJcal  aimtomy  mul  physi- 
ology of  the  nervous  system,  iiwc^^sjiry  to  ihi^ir  uudcrstuuiJiu|f,  art-  run- 
etdely  set  ftirth,  and  Uie  attempt  is  made  tu  tiiu'?e  tmeU  syuiptum  lo  id} 
nmlerlying  disturhaiu^  of  function  in  a  definite  nerve  centre  or  i»erve 
tniot.  In  this  way  the  Htudent  is  enabletl  from  the  study  of  Hvuiptoms 
(o  rea<4i  a  <'on(-lu:^i(>u  as  to  the  nature  and  hx-atiim  of  the  le^^ion  pru- 
docing  it,  and  thu.4  to  make  a  diogtiiKsis  ui'  llii;  tlisuase  present. 

Id  port  secoud  tJie  urf^anio  diseajira  are  taken  up.  8iieh  additioua 
M  Iwve  heiMi  madi?  to  our  knnwh-ilgi'  in  the  (wst  tliree  yeare  trnve  l>eeu 
ioonrporaletl  in  this  part,  and  several  chapters,  eup^'rially  lluise  upon 
polimnyeliliM,  and  nyphilin  of  thi-  ui-rvnui^  systi'ui,  lirivy  Wiii  rewritt^-n. 
Much  new  material  Una  bt-en  adtlei)  lo  tlie  ehuptcr  on  tumors  of  the 
brain ;  and  pellagra  has  been  diseussed. 

In  part  third  functional  dii^eaiw^  are  fully  pretiented,  the  Hjuiee  allotted 
ti)  tliitt  di-[iurtmrnt  hitviiij;  \nxni  niiin>  thiui  duiilih-il.  Fulh-r  difMULKston 
ia-given  to  spasmotJic  neuroses,  esjKX'ially  to  the  various  forms  of  tie 
and  myoclonus.  Some  funetioual  p;inilyi*i'!*,  myatonin  coni^cnitn,  myas- 
thenia gravig  aud  family  periodic  paralysis  have  been  presented.  Psy- 
chsfltheaia.  is  considered  ajHirt  from  ueuniftthruia^  aud  tJie  subjects  of 
the  oonsciouB  aud  subconscious  mental  activities,  ul'  su^c^jieiftiou  lUid  of 
p^eho-analyMs  and  of  li\'pnor<iH  an-  fully  iliH-nsfUxl.  In  the  chaptiT 
un  hysteria  the  various  thetjries  of  the  disease  arc  put  before  tlie 
reotlt-r,  the  l^'|iothesi-H  of  llabiuitki,  Janet  and  F'lvud  lM>ing  contrasted. 
Chapters  have  been  adiled  on  Ilciuhichcs,  ami  on  Diwinlers  of  Sleep. 

In  [wrt  fuiirtli  the  iliseast-s  of  the  sympathetic  nervous  sviiileni  are 
diwusscd,  our  pre^ut  knowledge  of  va^o-motor  nH'eetionK,  their  physi- 
ologT  and  pathology  |}eini;  summarized,  and  chapters  addetl  on  .sym- 
metH■.^al  giutgrttne  aud  angio-neurotie  fnlema.  Tri>phi<!  iiymptoms 
oenirrin^  in  ner\'uus  disorders  arc  also  presente<l. 

Whih-  the  extinisive  lileratuiv  of  lll'U^olo^y  huA  Ih-ch  iMrefully  eiftt^l^ 
wmI  references  have  lieen  f^iveii  to  iiiijKirlnnt  articles*  nprm  the  various 
stibjoel^  considered,  it  has  been  my  endeavor  to  uriliKe  my  |torsu[uil 
".•li!*crvnljon  ami  exjKTii'iioc  in  the  pnswnlalion  of  each  subject;  for  tlw 
t4}f  pathological  and  clinical  material  that  has  aecunuiluted  id  my 
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IT  PREFACE. 

possession  in  the  past  thirty  years  in  the  practice  of  this  specialty  has 
repaid  analysis  and  has  led  me  to  many  definite  eonclusions.  Due 
r^ard  has  been  given  to  theories  of  disease,  but  attention  has  been 
especially  directed  throughout  the  book  to  etiology,  differential  diag- 
nosis, and  treatment. 

Nervous  diseases  lie  on  the  borderland  between  medicine  and  sur- 
gery, and  in  the  consideration  of  treatment,  the  suigicai  measures  for 
the  cure  of  many  of  them  are  fully  described.  For  the  surgical  suc- 
cesses are  among  the  most  brilliant  of  recent  achievements  in  neurology, 
and  my  own  experience,  working  with  M«Bumey,  McCoeb,  Hartley, 
and  Harvey  Gushing,  has  been  extensive. 

It  is  my  hope  that  in  this  new  form  the  work  will  add  to  its  prac- 
tical service  as  a  text-book  for  students,  and  as  a  guide  for  physicians 
in  the  rec<^;nition  and  treatment  of  nervous  diseases. 

M.  Allen  Stake. 

Five  West  Fipty-foubth  SrREBt, 
New  York. 
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PART  I. 

STEUCIBIE  OF  THE  NERVOrS  SYS' 

akh 

DUGXOSIS  OF  XERYOrS  DISEASES 


CHAPTER    I. 

INTUODUCTOIIY.    THE  GENERAL   DIAGNOSIS  OF  NERVOUS 

DiHKASES. 

THE  METHOD  OP  EXAMINATION  OF  A  PATIENT. 

The  multitude  aut!  variety  of  symptows  wbk-li  are  present  iu  ner- 
vous diseases  are  friK)aeutly  Ix^wildciruig  and  render  it  diiticult  lor  the 
student  to  know  how  to  examine  a  patient  suflcriup  from  a  nervous 
dlKAHe.  Some  suggehtjoum  n'g:irdiiig  inetlKidrt  of  exaniinatlcm  are  new*- 
sary,  and  when  oaeh  symptom  is  eliuili-d  liy  tliis  exaniinutiim  tJie  sij^ 
tiificnnt'e  of  i-acU  Hyniptnui  or  gnmp  uf  HvniptnniH  will  Ik-  dlHrtiKH-d. 

It  is  important  in  every  e:i.st'  to  obtain  a  L-ompletc  liietory  of  the 
patient  bt-forc  proceeding  to  the  pliyeical  e:(uauuatiou.  Tliis  htstury 
should  elicit  the  hereditary  tendencies  of  the  patient,  for  tlie  fiiniily 
history  often  .'iffonls  an  imporlimt  clue  t^^  the  disease  present.  Alco- 
holism or  dru|;  addiction,  chronic  lead  or  other  poisons,  such  d\MaM» 
as  gfJiit,  tiiberrnlofli.s  or  anaemia,  ns  well  as  the  various  nei-voue  di»>flfiee 
in  piirentfl  make  the  liability'  to  ner\-ona  affections  in  the  next  g»»rH'ra- 
tion  gn-fller,  and  are  often  the  ftin^e  of  fiimlional  iifiV-oliont-,  such  as 
epilepsy,  neurasthcnlii,  psychastheniii  mid  tlie  ties.  There  are  aonic 
diseases  which  nni  through  wveiid  gencniiioni*  in  a  family,  and  which 
9eem  to  imply  wime  deleetive  c:ijMieity  of  development.  Thus  heredi- 
tary deafucM  and  blindne*i« ;  the  d\-strophies  aflecting  the  muscles; 
the  foi-ni-t  of  ataxia  seen  in  Friedreich's  disease  and  in  Alaric'f  eert- 
bellar  atrophy,  and  juvenile  spastic  laraph-gia  are  all  examples  of  what 
GowerM  has  u-miod  abiotrophy,  a  congenitjd  tendency  for  the  s|»ei'ial 
organ  or  part  of  the  ner\*ons  system  involved  to  wither  and  die  long 
before  the  life  of  the  indivitbinj  ends. 

The  iM.'r*(Mi:d  histon*  of  the  [Nitient  shonld  Ire  carefully  sludiwl,  for 
the  development  in  early  life  of  con\ndr!ions,  of  headache,  of  habit 
spaans,  of  tainting  fits,  of  mental  peculiarities,  or  mental  defeete  will 
!  17 


20  TEE  GENERAL  DIAGNOSIS  OF  NESFOUS  DISEASES. 

nificance  of  those  symptoms  in  the  chapters  upon  diagoosis,  a  much 
more  complete  view  will  be  gained  of  the  disease  in  question^  and  it 
will  become  at  once  apparent  how  a  complete  study  of  a  symptom  in 
nervous  diseases  usually  leads  at  once  to  a  definite  conclusion  as  to 
both  the  character  and  the  situation  of  the  underlying  lesion  which 
causes  it. 

The  use  of  the  book  will  be  enhanced  by  a  constant  reference  to  the 
index  where,  incidentally,  the  classification  of  the  causes  of  the  majority 
of  symptoms  appears. 

As  a  working  scheme  for  such  a  neurological  examination  the  follow- 
ing is  offered. 

Present  complaint,  with  history  of  its  onset  and  course. 

Previous  diseases,  and  habits,  and  injuries.     Heredity. 

Appearance,  station,  gait,  power  of  motion  or  ataxia. . 

Investigation  of  each  cranial  nerve  in  order,  with  particular  atten- 
tion to  the  special  senses  and  ophthalmoscopic  examination  and  to  the 
motion  of  eyes,  face  and  tongue. 

Examination  for  paralysis  ;  including  state  of  reflexes  of  pupils  and 
superficial  and  deep  reflexes. 

Examination  for  disturbance  of  touch,  temperature,  pain  and  mus- 
cular senses ;  with  particular  care  in  the  location  of  these  or  of  all 
spontaneous  pain  or  numbness. 

Condition  of  speech,  and  intelligence  and  emotional  state. 

Crcneral  physical  examination  of  all  oi^ns. 


!HArTER  II. 

THE  STRUCTURE  OF  THE   NERVOUS  SYSTEM. 

L  Tbt  Cercbroffpinal  Nervww  Sji«tcm.  Jit'iiroiuii,  Conlml  and  Pprinhprnl.  Den- 
ilriUn.  Axnn».  TiTiuiiiftl'  TowvIa.  Vum-ties  of  Ncuronea.  Kntrilkm  uid 
nuhology  of  Ts'Miroius.     11.  The  SyiDpatlu>tJc  ^Nmvuiis  S^nUriu. 

The  Dervoufl  syglein  is  divided  into  two  parts,  the  oenrbro-spinul 
(^(ftt*m  aiul  the  ^yniputbetie  system. 

I.   THE  OEEEBRO  SPmAL  NERVOUS  SYSTEM- 

The  wrehm-spiniil  iutvous  syslfm  mn-^isH  of  two  large  oon- 
tm!  orpHiK,  tUv-  hniin  iiud  spiuul  iN>rtl,  and  of*  a  very  i'xt<'n[4ive  and 
wide-sprcnd  [KTiplKTid  siysiem  of  iicrvcs  wliirh  bring  tlu-w  (»>ntml 
oi^ims  tuto  coiniuuiiit':Uion  with  every  pnrt  uf  the  lH}dy.  InnNmuoh 
ne  t'vcrj-  form  of  fiimaioual  nrtivily  in  llie  or^aiii^m  rcquirus  direc- 
tion in  Hoi'onliiiiri'  witli  Uie  m>4.HlH  of  (.-afli  urg-an  and  alcw  of  die  entire 
body,  it  is  lA-ideiit  thiii  a  eentnd  rcj^iJutinp;  t-tatiou  in  pert'wt  eonnec- 
lion  willi  III!  ihi-  (liflintiit  purtA  in  a  uo<eiwity.  The  cerebro-spinid 
ner\'ous  aysU^m  KuppIiL'.H  tliis  need.  Ita  function  consists  in  ll»c  rc-et-p- 
tion  of  in)]in.'SBiout?  iinil  the  reu)KmHe  to  tJie^^e  inipret^sioris  by  aetionn 
thn!  ori'  jk-rforniod  in  a  properly  onlrnxl  manm-r  adaptetl  to  uii  end. 
Ineidenially  impn'-'*si4)ny  and  action:*  art  repyterwl,  t-u  that  nrolleetion 
w  pebble  and  r&pecition  is  easy.  These  acts  may  bo  uneoniH-iotu^  and 
autonmtie,  or  conscion!;  and  voluntary,  aeeoniing  to  the  \ians  of  the 
nen'ouii  ftyHtt^m  which  art.*  ealli><i  into  play  by  the  improtiflion.  But, 
whetlii'r  eoost'ious  or  uueonseioiis,  the  uetiou  is  always  one  of  control 
uf  tlir  lower  nieeliani.sniti  of  tJie  ImhIv  ;  of  the  sen.sory  oi^rns,  and  of 
Hu:  volnnliiry  and  invnhintary  uiuwli^v;  of  the  eireiilat«>r^'  anil  reHpi- 
raton.'  Bj'stcms;  of  the  wxTetorj'  glnmUi,  and  of  the  di^c^ivc  ami  re- 
pnxlurlive  sj-stema  TIiuh  tin;  nervous  uystem  may  l)c  conaidereil  as 
the  grtveminu'  :in<l  oontnilinj;  system  of  the  entire  orjpmiMii. 

The  eentwl  organs  of  the  nervoiw  system  are  made  up  of  gray  and 
white  matter,  wbue«  vi^ibh'  diflerenw  le<l  older  aimtomi^lM  to  attach 
raueh  importance  lo  their  viiryinjif  nrranm-nieut.  The  gray  matter  waa 
known  to  l>u  nuide  up  of  e<.'lts,  and  Uie  white  matter  of  nerve  fibres 
tnuiHraitlinp  impulH?s  to  and  I'rom  the  cells.  But  recent  invostiiE;niion 
httft  demoDhtmteil  tliat  gray  and  white  matter  are  merely  diSereut  portA 
of  eleuienlary  bodies,  u-rme<l  neurone^  which  make  up  th<t  nervouii 
»y?U'ni,  and  tJial  the  Hutly  of  tbe?^  netirontH,  of  tlieir  stmetun^,  and 
of  their  eoiineetitaiH,  whether  they  lie  siiijily  or  in  t(rfm|M,  an  in  tJie 
ttpioftl  cord^  or  tu  nuiMH:-!^,  a^  in  tlie  biLsal  ganglia  of  tlie  brain,  or  Kprt.-ad 
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out  in  layers,  as  in  the  cerebral  cortex,  is  a  matter  of  the  greatest 
importance  from  every  point  of  view.  It  is  found  tliat  the  white  mat- 
ter and  the  nerves  are  merely  the  distal  portions  of  these  neurones,  and 
are  not  to  be  studied  apart  from  the  central  part  or  body  which  forms 
the  g7«y  matter.  It  is  therefore  the  chief  object  of  the  anatomist 
to-day  to  establish  the  situation  of  the  neurone  body  and  the  course 
and  termination  of  the  neurone  branches,  their  mutual  relations,  and 
their  manner  of  action  and  interaction.     (See  Plate  I.,  frontispiece.) 

The  neurones  are  held  together  by  neuroglia  and  connective  tissue, 
and  are  amply  supplied  with  bloodvessels  and  lymphatics. 

Olasses  of  Neiiroiies. — There  are  two  classes  of  neurones  differ- 
ent in  their  origin  in  embryonal  life.  The  first  class  develops  in  the 
central  nervous  system.  The  second  class  develops  in  tiie  ganglia, 
which  lie  upon  the  nerves. 

I.  The  lirBt  or  Central  Class  of  Nenrone. — The  neurone  consists 
of  a  cell  body  and  its  projecting  branches.  These  are  of  two  kinds,  den- 
drites and  axoncs. 

The  cell  body  has  various  shapes  in  diflPerent  parts  of  the  nervotis  sys- 
tem, being  spherical,  pyramidal,  and  polygonal,  as  shown  in  Fig.  1. 
The  actual  structure  of  the  body  is  sliown  in  Plato  II,  Ay  page  22,  which 
demonstrates  a  protoplasmic  m:iss  unstaiucd,  a  nucleus  and  nucleolus 
and  a  large  number  of  granular  bodies  which  are  more  or  less  regularly 
arranged  in  the  protoplasm  about  the  nucleus.  These  bodies  are  stained 
by  basic  aniline  dyes  and  have  been  termed  Nissl  bodies,  chromophile 
bodies,  stainable  substance,  or  tigroid.  Nissl  bodies  are  made  up  of 
phospho-albumin,  and  it  is  supposed  that  this  exists  in  solution  in  the 
living  cell  among  tlie  other  ingredients  of  the  pn>toplasm,  but  is  pre- 
cipitated by  the  fixative  and  then  stained  by  the  dye.  The  coll  body 
varies  greatly  in  size  in  different  parts  of  the  ner\'ous  system ;  it  is 
from  4  to  135  microns  in  diameter.  Through  the  cell  body  fine  fibrils 
have  been  shown  to  pass  in  many  directions  from  and  to  the  branching 
processes.^    (Figs.  2  and  3.) 

The  dendrites  are  branching  protoplasmic  processes  of  the  cell  body 
and  resemble,  it  in  structure.  They  are  verj'  numerous  in  some  neu- 
rones. Near  the  c«ll  body  they  are  tliick,  but  as  tiiey  extend  away 
they  divide  and  subdivide,  resembling  the  roots  of  a  tree,  until  they 
end  in  fine  fibrils.  The  dendrites  vary  in  length,  some  neurones  having 
one  very  long  dendrite  and  niiuiy  short  ones.  These  variations  are 
shown  in  Fig.  1.  They  pursue  a  tortuous  course  and  are  very  irregu- 
lar in  their  size,  shajje,  and  branching.  The  surface  of  the  dendrite 
is  rough  and  often  nodular,  and  appears  to  l>e  covered  with  small  gran- 
ules called  buds  or  gemmulcs.     AVitliin  the  dendrite  fine  filaments  lie 

'  The  reader  is  referred  to  Barker's  Nerroiia  SyHt*in,  Applcton  &  Co.,  1898  ;  to  Ewing, 
Studies  on  Ganglion  Cells,  Archives  of  Neurolo^j- and  Psycliopothology,  1898,  vol.  L, 
p.  2C3 ;  to  Bailey,  Morpliolt^y  of  Cian^liim  Colls,  Journal  of  Experimental  Medicine, 
1901,  vol.  V,  p.  ^']0 ;  to  XissI,  Die  Xcuronenlelire,  Jena,  1903,  and  to  Lewandowsky, 
Ilandbuch  der  Ncuroloffie,  Bd.  I,  1910. 


THK  VERKnnO'SPIXAh  fTKRroVf!  STSTE«. 


25 


whirli  pttfw  iiiUi  tli«  et>II  Ixxly,  and  through  it  into  otlier  dendhteB  or 
mill  ihf  iixunt'.'  The.'-*'  fihunciiLs  are  calh-d  nrum-fibriln.  Thev  wtrre 
firpt  dt'UirtiisiraitNl  by  Ai«itliy  in  wuriiw  and  liavu  btt'u  rnuru  fully  dfs- 
cribeil  in  the  humiui  neurone  by  RAinon  y  Cujal.  (See  Fi(^.  2.)  It 
is  eiip)Kwte<)  that  the  (loudriten  wllect  and  tmiiHinit  Den'out-  impuIt^K  to 
the  tfll  IkkIv  ;  and  aa  \\wy  an?  numf-rous  and  long  it  is  evident  that 
impiiW-s  i'mni  numy  wmix-fs  may  rtaidi  aiiy  ddo  «"1I  ImhIv. 

The  axant  or  axis-cylinder  pitxi-isii  of  tJie  ueuruue  is  a  siDgle,  long 

Flo.  \. 


litlnillif ;  It,  iir'.i 
..ni-/iT>r<U  I'l 


•:••  rmtntl  ft«i  >*  »r  Hold,  IW  numrr 
Tbmr  riliril*  MtiMt  fruni  it  (ihiiu*  i>r 


hnim'ti,  arisinfT  fntni  a  rono-like  prnjpption  of  the  coll  body.  Thia 
ooDO-like  projection.  il<  wi>ll  iv^  \xn  Ikia*  witliio  the  <i-ll  Uxly,  v»m- 
tnins  nn  rhmmnphilo  sul>!4iiin(n>,  btit  fiiie  fibrilg  <:an  Ih.-  found  within  it 
liy  acid  .Htiiinw.  Ii  is  •iuppt>sc>d  to  Ininiiinit  nervous  impulses  from 
iIiL*  trll.  It  i«  (tfnii^lit  ami  snuiotli  lu  rxmtour.  It  nnderjroes  a 
"lil^lit  iwinlniniun  wkui  afler  Icaviujf  the  I'cll  b'MJy,  but  tlien  Ui-omcfl 
larjftT  iind  roinainH  uniform  in  lUamcter.  Though  in  itK  i<our8e  within 
the  wutrjl  orgaOB  it  pivi'»  nfl'  vcrj-  fine  collateral  filaments  at  rijjht 
anf^int  to  its  direi'tiim,  it  ilot-s  not  liraneh  in  the  nervt-  until  it  rwtchea 
iU  vcr\'  end,  »ome  iHT^ium-i*  fnmi  ilu'  n-ll  ImmIv.  There  it  di\'i<lest  into 
a  number  of  little  end  fibriltt  n^>uibliiig  a  tuft  or  tassel.  (Fig.  7.) 
In  Uhi  iH'Dlnil  oi^n^it  tf  jKjBsiMe  that  these  Bbrib  cuter  llie  dendrites 
of  otlier  ueurone.'i.     It  is  jiussiblc  tliat   they  end  id  free  termiuationfl 

*  Vui  tichtiditm.     !.«  Xifrnxe,  Jnnuarv,  1904.    Qifail,  Bibliosniphie  AtHloraiqae. 
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wliich  mciY'ly  rmirli  tlic-^-  (Initlnli^it.  It  is  iiIhi  |HiAsii)lc>  (Iml  llioy  end 
ou  the  surtiife  uf  otlier  evil  UhIIcs  in  wiitit  un^  kiiowu  as  the  |)lati?e 
lit'  Auerhai^li  i»r  llur  i-nil  Cwt  of  Ht:U\,  Imt  ilic  exiii'l  t-oniirrtiun  is  not 
yet  detcrniinod.  (Sti'  Kijrs.  -l  and  4.)  The  eciilaUTals  U'liuiiiato  in  tlie 
same  manner.  TIk-  t(.-nuiuatioD  i>f'  tlie  iiXDiie  In  mLi.scU't4  i^  iu  the 
HO^^llrtl  miii^T'Ie  |)lali>.  In  tlm  other  oipinn  it  fiidA  in  a  fine  plexus 
of  nen'«  tilanient^.  Thi^  itxonr  is  made  up  of  niany  fine  fihrils  piicked 
together,  wliieh  are  gathered  fmm  the  eell  liody  and  from  its  dendrites. 

Flo.  5. 


PttritltiJ*  nvaronvaf  (MratwUtiiii.     ilaaj  dendiilc*.    Oneaxon^  Etr<i)>«tlng  frwn  lltrbadjr. 

Fi(f.  8  shows  (his  gtnnrture.  The  size  of  the  sxonc  at  its  exit  from 
the  cell  IkxJv  varies  iu  different  neurones.  Some  axones  extend  long 
difitancej^,  aa  from  the  «>rtex  of  tlic  brain  to  the  lowest  part  of  the 
fipiimt  <x)rd.    This  variety  ih  known  as  Tyjie  I.  of  Golfn-     (Fip.  i'.) 

Some  Dsones  terminate  near  the  cell  l>ody,  dividing  ami  subdividing 
into  a  sort  of  network.  This  variety  ik  known' ob  Typ<!  II.  of  Golgi. 
(Fig.  10.)     Between  these  extn-mcH  all  varii-ties  are  to  Ik-  found. 

When  the  long  nxonea  leave  the  gray  matter  they  are  insulated  from 
each  other  by  re<M?iving  a  rntvlulhiry  tfln-jilh  or  fatty  eo:iting,  hfhl  in 
phiee  by  a  thin  memhnme,  but  thi.**  they  lose  at  tlieir  termiitatinn.  Tn 
Fig.  9  tliiH  is  shown.  Some  nxoncs  ou  nearing  their  tcnninalion  ap- 
pear to  split  in  two  in  a  Y-shai»ed  manner  and  cacli  division  has  its 
own  cud  tasHul.     If  the  uervouw  impuL-ic  passes  out  from  the  cell  body 


2« 


THE  STBUCTURK  OF  TUK  KKTiVOVS  fiVRTKyi. 


Fio.  7. 


a 


Ite  t«finlii«]  flhrMorilwuxonn:  iLKsomtblftircMlBft  nMr  Ita  t«naIiiRl]nii ;  6,  r.  <f,  tcnnlDll 
bmdiok    (Uaaiuii  y  C^jal,  SUidIm  Dlwrdia  lUrnrtodoiksMMucbcn,  1.,  lUk) 
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the  t(!miinal  tilumoDU.  Ttio  tprminti]  filanirntiit  of*  tho  axorrs  are  never 
contiQUOiM  with  otlifcr  axonos ;  hut  impulM-s  art'  prolmlily  i-<>nvrv«l 
fmiu  <iiu^  iininiiH'  Ut  sumther  liy  ihv  fimUwt  of 
axuDcs  with  udjuccnt  dcnJritiw  or  with  other  cell 
bodies. 

T!ie  nutrition  of  both  axonus  and  dendritos  is 
controlled  by  llie  odi  IhkIv,  for  they  atrophy  when 
separated  from  it.  Nervi^ii  are  thr-  axoiies  ui"  neu- 
rones PolW'tod  iiito  bundled  and  held  together  by 
conntM^-tivo  ti«sue. 

n.  The  Second  or  Peripheral  Class  of  Neurone. — 
This  class  ixrlou)^  to  the-  »-n»on'  part  of  the  ner- 
vous syslein.  It  develo|>s  oripnully  in  the  [xwte- 
rior  spinal  ganglia  that  lie  outride  of  the  spinal 
cord  and  in  tho  homologous  jriinyillu  tliut  are  [a 
(*onne<aion  with  the  8enw>n'  ei-auinl  uervcrt  and  also 
in  tho  giiuglia  of  the  g^'m|>athelit■  system.  The 
seiiHory  neurone  in  an  i-arly  stage  of  develop- 
ment is  bipolar,  a  branch  coming  out  of  each  end 
of  the  cell  Ixwly.  (Fig.  1,  •i.)  I*ater  the  two 
branches  apjMsir  to  be  fui*ed  together  for  a  .«hon  ilisiance,  and  thus  iu 
the  adult  ^c  ecnsorr  neurone  ih  pear-shaiic<l  uud  appears  to  8end  out 
a  single  axone  which  divides  into  two  branches,  passing  in  opp<viitc 
directions.     One  of  these  branches  finds  its  way  ontwanl  to  the  periph- 


AxMiv  fiuiu  Lb<-  iclatlo 
DCfTV  nf  *  frog,  nhoirlD); 
flbrlUaiT'  MfiicturT  lad  ■ 
aoAe  of  Banrler.  (Te^ 
wore.) 
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portioii  passing  downward  and  the  other  portion  upward  in  the  pos- 
terior columns  of  the  spinal  cord,  or  in  the  formatio  reticularis  of  the 
brain  axis.  As  these  main  branches  pass  up  and  down  within  the 
cord  they  g^ve  off  at  right  angles  little  collaterals,  and  these  collaterals, 

Fio.  la 


Golgi's  cell  of  lypo  n.  tWm  tbr  dorsal  horn  of  tbo  grmj  nuitter  of  the  epIiiBl  curd  of  the  newhom 
mouae.  £TeD  la  aucn  a  ocuroDC  the  az<iuc  la  n.'rf  easily  dlBtlnnilntiahlc  from  the  dcDtlrllcs.  llic  UU 
t«r  ue  onlj  repreeented  Id  p«rt  In  tho  iUusIntloa,     (ASUa  Ton  LcnhoasCk. ) 

together  with  the  main  branches,  terminate  in  brush-like  cxtntmities 
within  the  gray  matter  of  the  posterior  Jhom,  either  ntsir  tlioir  entrance 
or  as  far  from  their  entrance  as  the  posterior  nuclei  of  the  mLnluIla 
oblongata,  or  at  various  levels  in  the  brain  axis.  The  sensory  axone 
never  terminates  m  a  cell  in  tlie  spinal  cord  or  brain  axis.  It  ends  in 
brush-like  terminations  or  tassels. 

In  this  form  of  neurone  the  cell  body  is  situated  almut  one-half  way 
between  the  terminal  extremities  of  its  two  great  bmnches,  and  this 
fiict  of  the  interposition  of  the  body  in  the  course  of  a  nerve  tract, 
which,  from  the  nature  of  the  case,  mmt  be  a  coutinuous  trac^  sug- 
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that  the  fiiiK-'tiaii  »C  llie  cell  Iwily  ia  a  trophic  one.     We  have 
"prtntfnlso  ttiat  lui  axone  w  not  always  oimtrilugiU  iu  the  direction  of 
itn  iinimt-ii^ 

The  slriicturo  of  llio  cell  Ixxly  in  tbi*  elaiw  of  tifumneii  is  not  «Itf- 
ffrcDt  from  Uuit  in  the  first  cla.s8;  l>iit  the  chromophile  graniilcH  are 
amineeil    about  the    nm-Iens  iu  ;l   (H.'riffl   of    wmccntric  rin^,     (See 
Platr-  H.,  /;.,  iwi;,.  2'J.) 
Varieties  of  Neurones.  —  NenmncH  luivu  K-eu  dassified  into: 

1.  Prinuir\'  lu'tmmt-s,  whuae  cell  ImkIick  lie  in  tlic  central  nervous 
system  or  ^n);1iii  iind  wIubj^^  axories  extend  tliciice  to  some  p4'riplicrul 
port  uf  the  orpmisiii,  to  a  muwlo,  or  to  a  k'""'^>  '*'"  to  the  skin,  or  (o 

ifMiM!  senaon*  or^u,  und 

2.  Sw.tnid:ir>-  nenrr»nt)*,  whose  cell  bodies  lie  iu  the  centnil  norvou* 
sVAtem  and  whuM;  iixouch  cxUnhI  to  tuome  otlier  pun  of  (he  central 
nt-r\-rjus  system,  to  terminuie  about  a  primary  neurone  or  about  another 
n^conilary  iiriiniiie. 

Xctimni'H;  have  al>«(  Itcen  clnssIfuHl  ncoinlin^r  to  their  funetion  into 

1.  Ceiitrifupil  :  («)  motor,  (A)  geL^ix-lory,  (e)  trophic. 

2.  CentripetttI  or  sensory, 

3.  Imiinmc  or  a^isociation. 

Tlie  di.i;jram  (Pl;it4i  T.,  frontispiece)  illu'4tmtc8  tlicsc  various  ucurouea 
nnd  their  ri-latiuiiM  tn  one  iiiuithcr. 

Ufi\fx  actA  may  Ik-  perfnrDHHl  by  the  primary  neurones,  but  all  eon- 
tH:iout<  w'usalious  or  volmilary  acte  involve  tJie  aclton  of  both  primary 
and  i^econtLiry  oeumnen  aetinj;  loj^.'lhcr.  This  action  may  be  ilhis- 
tmUKl  by  the  aiialyws  of  a  siruph'  senHUtiuu,  like  the  impiiet  of  u  particle 
of  dust  in  the  eve,  whieh  cnii^ct*  a  wink,  a  How  of  tears,  a  eonseiuus 
pttjn,  and  a  voluntarv-  eflort  to  remove  the  particle.  The  eeutuitiou 
comes  in  from  the  eye  alonjj  the  priuinrv'  wnsory  neurone,  ia  traniH- 
niitted  (« )  to  the  brain  axis,  wliere  it  reaches  the  primary  motor  neunnie, 
H-tlinir  up  the  ceiilrifu^ii!  itIIcx  acts  of  a  witik  nnd  of  seeretiun  of  tears, 
and  (ft)  to  the  secondary  seiiwiry  neumne,  winch  tRHii^tnitw  it  upward 
|o  tile  bmiu.  TliiB  sceomlary  neurone  may  terminate  almiii  anutlier 
Bccondarj'  nr  awtoriation  neurone,  whiirh  tlicn  sends  tiie  impulse  ou  to 
a  fle<K)ndarv  motor  neur*uie.  and  this  in  turn  send*  it-*  imjmlsi-  down  to 
tile  primary  neUMne.  whitrh  tninrimiLs  it  to  the  muscle,  e:uistti|;  the 
removal  by  rli«-  hand  nl*  the  jKirtii'hr. 

Tliefi'  are  nuiny  more  I'oniph'X  acts,  either  automatii",  like  the  act  of 
brtuliiinK  »>r  sniie/Jiij; ;  or  vobinmry,  like  tlie  act  of  walking  or  tjilk- 
iii^r,  which  iridl  into  piny  a  vawt  numlx-r  of  iienrtiiieK  —  ceiitriiK'tal, 
intrinriic,  ei'iitrifiijpil — which  eaittiot  Im-  at}  L-aisily  Hii:dyi!e<l.  But  how- 
ever complex  the  act,  the  pliysind  basis  of  all  nervous  and  mental 
activity  ia  tlibt  fierie»  of  neurones. 

Tlie  arnin;»cnu;nt  of  these  neurtinea  and  their  mutual  relations  will 
be  oonsjderetl  in  connection  witli  the  studic:*  of  disieases  of  the  various 
parts  of  the  uervouii  s^'stcm.  In  llmt  connection  also  the  vascular 
jiupply  of  tlie  nervous  systora  will  l>e  descriljcd. 
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The  Hutritioii  of  the  Neurone.  —  In  order  that  thc-so  ncumnea 
may  do  their  work  tliey  must  have  a  normal  i?truetiire  ami  a  normal 
capacity  for  i^uiitiunui};  their  nutritioD  when  in  activity.  Whvn  a  neu- 
rone ix  made  to  work  it  undergoes  certain  manifeiit  rhangett.  ilrxl^' 
wa«  tho  &r^  t4>  detteribe  alterations  in  tlio  form  and  apitmruni'e  nt*  the 
cell  aiiil  oC  it«  nucleus  cooiWHjuent  upim  iu  mrtivity.  There  is  a  gen- 
eral iliaiintition  in  the  size  of  tJie  cell,  a  lessened  power  Ut  a)>S(irb  »tain- 
in^  Hulisbinet«,  which  may  be  taken  as  a  proot*  of  tlie  U}>iii|;  up  of  iti* 
own  substance  and  als»  rhanp-e  in  tlie  ap|N.'araiie<-  of  the  nuclcim, 
which  iH  deereasod  in  sia-,  and  chanjfcs  from  a  smooth  and  n^unded 
outline  to  a  ja^rjrwl  and  irrej^ular  one.  As  tlie  cell  l>oe.imes  ehanged 
in  il8  structure  by  constant  work,  it  l>e<x>mes  more  and  more  cxhaui^ted, 
80  that  finally  there  comes  a  time  when  it  is  no  longer  eapblo  of  Rend- 
ing out  impnlsfs,  and  n^cpiii-es  a  |K^ri<>il  of  rest  to  make  up  what  it  has 
hi«t  of  form  and  to  n^aln  a  store  of  energj'.  Va**'  luid  ^[an^'  have 
dew'rilxtl  ilu'se  physiological  changes  more  exactly.  Vaa  showed  that 
mild  stimulation  of  a  cell  caused  a  swelling  of  itt*  hotly  and  of  the 
nuclei  and  a  desiring  up  of  the  central  part  of  the  cell  by  an  apparent 
movement  of  tlic  chmmatin  iHxiies  to  its  periphery.  Mann  -tliowwl 
that  functional  activity  of  the  <vll  is  acconLjMinii-*!  by  an  iiieieaat;  in 
the  mze  due  to  imbibition  of  the  lymph  lying  in  the  I'livily  al>oui  the 
cell,  so  that  the  cell  at  work  Gils  up  tlie  cavity  in  which  it  lie;*.  WTien 
activity  goes  on  to  the  point  of  fhtigiie,  then  u  shrivelling  nf  tlie  <tdl 
begins,  first  in  the  nucleus,  tlien  in  the  body.  At  the  same  time 
cluinged  go  on  in  the  chromatin.  During  the  peri^id  of  acti^nty  the 
chromatin  material  is  uwhI  up,  so  that  a  fatigued  cell  (hx«  not  alieorb 
staining  material  as  does  a  cell  at  rest.  In  an  cxhaustctl  cell  the  only 
sfciin  is  in  and  about  the  nudcun.  In  Plalc  II.  these  cliangi-M  are 
shown.  These  rt'snlts  have  Ik-cu  rcachwl  by  stinnilating  cells  to  work 
in  living  animals  either  by  electricity  or  by  keeping  up  movemeute, 
such  as  running,  or  by  exposing  one  eye  to  the  light  while  the  other 
wa«  kept  <Iark,  and  then  contrasting  the  appeiirance  of  the  cells  made 
ti^i  w*>rk  with  tliose  that  wert^  kept  at  n-si.  When  a  stimulated  cell  is 
allowed  t^)  rest  it  gnidnally  resiunes  its  original  apfKiiranee ;  liul  the 
period  of  rej(t  must  U;  adequate.  During  tlie  |XTiod  of  rttronst ruction  _ 
the  chemical  activities  going  on  in  tlie  cell  ure  numen^us,  and  itsB 
power  of  nssimiliition  of  material  furnished  to  it  by  the  bUMKl  mu.ft  l>e 
increased.  If,  however,  anything  interferes  with  this  imrreji.**!?*!  nutri- 
tion, such  as  an  impt-rfect  supply  of  bhxxi  or  a  deleterious  s\il>stance 
of  any  kiml  in  the  bhKMl,  then  the  process  of  building  up  fails  to  take 
place,  and  tlie  ueun>ne  cannot  resume  it8  funetiun. 

The  Pathology  of  the  Neurone.  —  The  fundamental  fact  at  thelja.'*is 
of  all  fornif-  of  nervous  dist^isc  is  wpine  lOiaiige  in  the  power  of  the  neu- 
rone to  continue  its  normal  functions.  This  may  be  of  a  temporaiy 
character,  whose  uatture  is  as  yet  not  lutderstuod,  and  not  attended  by 

'Hodge     Anwrimn  Juuniul  of  Ps>-chotu|(Y,  vol-  it.,  p.  39. 

*  \'a*.  I  'oiler  d^-ii  Bitii  im  (.tirnnttUinH  In  <Ii'n  IviujiluitHclten  (^tnn^Uen,  ArctuT* 
tHr  MikroTCx>i>M:h«  Aiuilomii-,  l««,  ri<fl  3,  n.  3:fi. 

'GuMtBT  Hutn.     Jininul  of  Anfltoniy  luitT  PhTKiiilofO'i  Ortoher,  iSH. 
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\ii\h\v  aUfmlioui;  of'fomi;  atiil  nmy  \iv  siipfowlwi  hy  a  rosninptinn  tif 
imtiiiiil  action.  Tiii^  i»  Uie  )i/{xjilu'tii*!)I  ba^iH  of  runctiuual  iiunous 
diM.'aiMM.  But  Uie  Iohb  of  |)ow(.t  in  the  neurone  nuiy  ulito  be  due  to 
dunaf^e  more  or  le^  );rave  to  it.s  stnicture,  vit>ible  tlirouf^k  the  micro- 
«ori|ic,  and  (tt\en  incapable  of  repair.  Thij*  is  dir  Inwis  oi'iirpinic  lii*- 
€iii*es  of  die  nervous  syrtera.  Tlie  varieties  will  be*  wtrcfully  i-*mwilered 
in  (M^mn<Hnion  widi  die  viirioua  disea-sen  studied.  It  is  always  to  be 
rentenilnTnl  lliut  tlie  jvitliologii^  changes  wliieh  gn  on  in  the  uetirone 
are  in  no  sense  distinct  from  thrjs*  ooeurrinjr  in  (he  wlU  uf  oUier 
orpint ;  but  tin*  L-xui-t  iipin-Jimiice-H  aro  deteniiiried  bv  die  structure  of 
the  nearone  as  iliirerent  from  tlmt  of  other  tvUs.  We  are  iit  jirewnt 
able  lo  gee  ehaugt^  iu  ttie  isizc  and  sliapc  of  die  cell  Ixttly  aa<)  of  itij 
nucleus  and  nueleolum.  ^Vc  can  tiititinfruigh,  by  Nisal'a  method  of 
staining,  eluiugo^  in  the  trhromopbilo  lK)die8  unthiit  tlio  <h-\]  which  con- 
aUt  in  n  gnidnally  prt^rerwing  ilisintegnilion  of  thes(?  ImkUcs  until  tlii-y 
are  n.')4(ilved  into  ti  tine  ilii^t,  and  then  entin>ly  tlim|iiM.iir,  leaving  the 
cell  ImkIv  u  homrtgcneoiiri,  uiiHtaiuod  auuv.  The  protoplnRinic  siib^tiHU-e 
in  which  these  ehromophile  Ijodies  lie  also  midei^^'s  degenerative 
changes  in  diwaw;  but  i»ur  Htnining  methodjii  are  not  lidt'^juate  to  (-how 
this.  We  caa  see  a  displacement  of  die  nueleuM  of  tlie  ctU  ImmIv  to 
one  side  as  the  ehmmophile  IxKlies  diwippoar,  which  indicates  either  a 
aolutiitn  of  the  Mibntance  about  the  nucleu.M,  and  iti^  ccuMMjuent  mukiug 
hy  gravitation  from  lat'k  of  PUp|K>rt,  or  an  active  migrutiun.  We  can 
fW  the  d»?vclnpmcnt  of  vaf'unlcft  within  the  cell  bfuly,  indicaiiiig  au 
absorption  of  Ixith  protophisinic  and  chn»itin|ihilc  il^bri:^.  Ami  we  can 
sec  n  gradual  MlirivoUing  of  tlic  c<'U  Ixxly  until  ittt  place  is  taken  hy  a 
g;Tanular  star.  The  ilendrites  and  the  axune  aliare  in  the  jMitholiigipal 
pmeosscjt  within  the  cell  ImmIv,  showing  nimilur  evidences  of  dii^inte- 
gnitinn  and  di-.>«tructi<m,  nr  the  uxone  alone  may  undergo  these  ehaiiges 
ill  lighler  gnulcs  uf  atrophy.  All  foraiH  of  neunmes  a])|M\-ir  In  undergti 
ciiTiilar  iMtthologieal  alteratious.  These  may  1k'  elnjwed  tf^ther,  no 
nuitier  what  dieir  t^uw,  us  parenchymntnus  iuflanun!it'>ry  pr<K'eHses  or 
a.*  |mrenchynmt*KU'  di-geueratlnn.  There  are  certain  chemieul  chsuiges 
which  attend  degeneration  in  the  neurones  which  have  recently  Iteen 
vh-tfrnilntnl  by  Mott,'  He  has  a.'*eertained  that  when  ner\'oufl  tiwue 
dejijenerates,  protagon  or  lecithin  breaks  up  into  choline,  glyeero-phos- 
phoric  acid,  and  stearic  acid.  The  protag»in  is  ci>nverted  into  a  fat  of  a 
dilTcriMit  conipitsition,  the  phiwphoretted  fat  being  changed  into  a  non- 
Ii|i.wphorette<l  nemnd  fat.  This  is  a  procesa  of  hydration,  and  is 
exprtj.-isc^l  by  die  following  e^^juation  : 

c^n^NPo  +  3H,o  -  sc^H^o,  +  c;h,po,  +  c»h«^\o. 

(lecithin)        (water)    (atcario  acid)      (ifb'cenj-         (fboline) 

phuo.  Rcill) 

Pareneliymatous  degeneration  may  be  attended  by  or  may  he  due  to 
infliunmation  in  the  connw-tive  tissue  or  in  die  neuroglia  which  evvry- 
irhbrc  snrmiuMls  and   eupportii  the  neurones.     Such  inflammauun  la 

*  Arch,  of  NeDrologjT  of  ^  I^ntlun  Ckiuatjr  Aeyluou,  ISW,  vuL  L,  p.  18&k 
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lennctt  )ut«rfftitial,  and  tlit-  mcelmnicul  (.'omprf^non  pxcrtcd  upon  the 
neurones  hy  an  incrcaH^  in  Uic  KU]i|H»r(ing  snhstuiu^;  nuiy  caii^  serious 
(IcgriHTHliDn  ill  the  neiirnne.  Ajfaiti,  in  thotse  IbrinB  of  inflammatioD 
ill  wlilch  we  have  an  emijfnition  oi"  k'ucocyk'S,  we  fan  oi\ea  see  these 
bodies  invading  the  ueuroue  biidy  juid  apparently  destnijinif  itH  tiiviie. 
It  liaa  altio  been  shown  that  baoteria  may  find  lodgment  within  Uic 
aeuronf  body  or  in  its  branches,  cauninj;  irritatiun  and  do«tmction;  and 
it  is  not  unlik<'Iy  that  in  mnw  m^-n  tht-  iiivasimi  of  the  in-iinine  by 
leucooytos  is  rwtlly  an  attempt  to  remove  theee  boctcriu  by  pjiagocjtoaia. 
In  I*Iat©  III.  these  changes  are  shown. 

All  thejH!  {HiUioIopitfll  processes  will  be  more  fully  studied  inconnco* 
lion  with  tlie  various  diseases  to  lie  confiideix-*!. 


n.    THE  SYMPATHETIC  NXEVOUfi  SYSTEM. 

The  (ympathetio  uei-\'ous  system  is  the  seeond  division  of  the  ncr- 
vmi8  syetem.  Thoiigli  closfly  c«jnue«'it'tl  with  tlie  etrebnt-spinal  sys- 
tem by  the  ner\'es,  it  appears  to  differ  from  it  in  its  jitrueture  and  to 
be  jude{K;ndent  of  It  in  il6  fnnctiun.  It  eon^^inti^  of  a  ^rleii  of  masttet- 
of  pray  matter  enclosed  in  capsules  termed  fi;anf!;ha,  made  up  of  spheri- 
cal ceil  bodies  and  joined  to  mcli  other  and  to  tlie  so-ciille*!  involuntary 
oi^ns  of  the  body — the  heart,  bloodvessels,  and  lymphatics;  the 
lungs ;  the  digcfitive,  hematojj^rietie,  secretorj',  and  reproiluetive  sys- 
lera» — by  nen-es  ui'  a  jM/i-iiliar  ty|K'  whose  axonis  hiek  insulating 
nuitcrial  or  medullary-  sheaths,  and  hence  are  gray  instead  of  white. 

The  sympathetic  system  is  subdivided  into : 

1.  Two  prrat  cords  eoutaininjr  pia^Iia,  which  lie  on  the  sides  of  tlie 
vertebral  (mIuuid  and  are  connected  with  the  spinal  cord  on  one  side 
and  with  tlic  jiJexiiscs  on  the  other. 

2.  Tliree  prevertebral  plexuses,  the  canliao,  solar,  and  liyiiogafltri{^ 
which  are  masses  of  ganglia  connected  with  tlie  viscera. 

3.  Many  |>eriphera!  ]>Iexuws  connected  with  individtud  oi-jpins. 

4.  Terniinal  monoc^dlular  ^Tinjrlia  scattered  tliiTjuj;b  the  visceiii. 

5.  Sj-mpathetic  nerve  Jibrea  which  join  these  |>lexuws  and  giuiglia 
together  and  also  establish  their  connection  with  the  spinal  uord  and 
bnun. 

Many  grouiis  of  cells  lyin)|i:  in  the  central  region  of  tlie  spinal  cord  and 
in  the  Interal  jmrt.  of  the  centnil  gniy  nuiitcr  nt-eive  and  jcive  off  nerve 
fibres  which  |ias8  by  way  of  the  ner\'e  rtHits  to  the  spinal  ner\'es,  and 
tlience  to  the  sympathetic  conls  and  jwt'^l'a.'  These  nerves  are  lioth 
sensorv  an<l  motor ;  hence  it  is  probable  that  some  part  of  the  activity 
of  tliu  sym[>athetic  system  is  controlled  by  the  spinal  cord. 

The  connection  of  the  s>"mpatlietic  system  with  the  brain  is  made 
by  the  great  vaj;us  or  pneunw^isiric  nerve. 

TImj  action  of  the  sympathetic  gystem  in  rc^rulating  the  vt^tative 
functions  and  the  acts  of  the  heart,  bloodvemelsj  ami  lungs  is  usually 

'Onof  uhI  CulUna.  Anihivw  of  Ncuroknr  bqiI  PimJiw^thoIogT,  1900,  vol.  iii., 
Xo.  1. 
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aatomaiio  and  unconBcioiis ;  but  ihis  activity  may  be  reflected  upon  con- 
sciougnees  in  an  indefinite  manner  and  cause  changes  in  the  emotional 
state  and  in  the  general  feeling  of  comfort.  Head,  who  has  made  a 
careful  study  of  this  subject/  affirms  that  exaltation  or  depression  of 
^irits,  hallueinatiooB,  a  state  of  suspicion,  and  a  change  of  character 
may  be  induced  by  the  reflected  pains  of  visceral  disease.  He  ascribes 
many  of  the  symptoms  which  we  term  hysterical  to  such  sources.  It 
is  also  a  fact  that  unusual  states  of  consciousness,  expectant  attention, 
and  conditions  of  the  mind  and  brain  induced  by  hypnotic  suggestion 
may  in  tarn  produce  physical  changes  in  the  vascular  and  v^etative 
organs.  These  can  be  explained  only  by  admitting  a  control  by  the 
brun  of  these  organs  through  sympaliietic  channels,  but  in  an  uncon- 
scious and  involuntary  manner. 

>  The  Oalstonian  Lectures  for  I90I.     Braia,  1901,  vol.  xziT.,  p.  345. 
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THK   PERIPHERAL  NERVOUS  S'i'STEM. 

TiIK  |M.'ripiicni]  iit^rvonfl  system  i«  iiuuK'  up  nf  tin-  twolvf  (Tntnlal 
au<l  tliirty-oDc  spinal  pairs  of  nerves  which  coniiwl  every  i>nrt  of  tJie 
[M)Jy  with  the  eeulni]  ucrvoiis  syt^tem ;  viz.,  the  ccrebnil  axis  and  the 
spinal  cord  ;  iin*!  also  of  the  sympathetic  nervous  system  with  Its 
various  pinglia.  The  iierv't-y,  as  uUvjuly  f^howii,  are  merely  prolouga- 
lions  of  the  neurmifs ;  motor  nerves  beinp  the  asones  of  the  motor 
neurones  sttuale^l  in  the  anterior  gmy  horns  of  the  spinal  eortl  and  in 
tJie  gniv  matter  of  the  nierlullu,  pons,  and  erura  cerebri  ;  sen*try 
nerves  1)ein};  the  axoues  nf  senwiry  nennmfs  sitiintefl  in  the  jMwteri»»r 
t<piuul  pLUjrIia  ami  in  ilie  jruigHa  of  the  emniul  Jiei-ve  okUs  ;  synipa- 
thetie  nerves  beinj?  the  axoaea  of  the  various  sym|vithettc  neurones 
situated  in  their  ganglia. 

THE  HISTOLOOT  OP  A  NERVE  FIBRE. 

Wlieu  a  nerve  trunk  is  dissceleil,  t!ie  eouueetive-t issue  sheath  or 
pcriueurium  enelosing^  iti^  tihren  torn  away,  and  t!ie  individual  fibres  set 
free  l>y  learinR  the  finer  connective-tissue  strands  or  endotieuritini 
which  bind  tiieni  tugetlier,  it  its  poK!f>ible  to  distinguiish  certain  [mrt^  by 
means  of  appropriate  methiwls  of  staining. 

^^le^e  is,  first,  tJie  axone  or  axis  cylinder.  (Fijr.  11.)  This  is  made 
up  of  a  numlKT  of  primitive  fibrils  lotigitudinally  arniuf^-d  und  con- 
tinuous tliroiijrhout  the  length  of  the  uerve-  The  fibrils  are  eeniente<i 
together  by  a  sulwtanee  which  apptsirs  finely  fjranular.  Each  uxoue 
comes  from  a  single  ner\-o  cell ;  the  individual  fibrils  eome  from  the 
cell  IkhIv  and  fnun  its  ilendrites.  Tln'  fibrils  jwiss  to<;etber  in  the  axonc 
to  the  periphery  an«l  thcii^  t<T]niiiatc,  tlii'  individual  fibrils  bnitichiiig 
out  in  various  directions,  and  joining:  with  otlier  fibrils  fmm  other 
axones  to  form  a  fine  plexus  within  the  orfinm  to  which  the  nerve  as  a 
whole  has  gone.  It  has  l«'en  tliought  iM)saible  to  trace  individual 
fibrils  of  the  plexus  into  Individual  epithelial  cells  in  various  internal 
organs  and  in  the  skin.  Other  axitnes  can  \tc  traeeil  directly  to  ter- 
minal orginis,  such  as  tlie  teruuiutl  plates  uiH>n  the  muscle  ami  the  ter- 
minid  bulbs  and  corpuscles  in  the  skin.  In  these  no  division  or 
braoehing  of  the  fibrillary  cijijstituentH  of  the  axis  cylinder  has  been 
discovered.  Their  Icnninatiori  in  each  of  the  organs  of  fispecial  senj*e 
is  still  ditferent.  The  diameter  of  an  axis  odiuder  varies  from  2.6/x 
to  7.5 /i.  It  is  no  longer  believed  that  the  longest  fibres  have  the  great- 
est diameter. 

There  is,  secondly,  the  myefin  shmth  surrounding  the  axis  cvliuder. 
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(Fig.  11.)  This  Is  not  a  continuous  tube,  but  consiats  of  a  «erics  of 
flhort  ml>ofl  or  intt^ranniilnr  srijmoiits  plarod  em!  to  ond.  These  Heg- 
mentH  vary  iu  lenptli  froni  0.1  nun.  to  1  mm.  and  ore  lonp-r  on  tliirk 
fibres.  Thfi  jioint  of  junetion  of  two  adjaoput  Bcjrmonts  is  indicated 
by  u  runstriftion  iu  tlit'  contour  wf  \hv  uervx'  fibn.',  tln'  vhmXv  of  Rjinvier, 
and  if  tlio  tibre  he  stained  with  o-iniic  acid  tlu-  niyclin  will  Ik-  swu  to 
Ikj  deticinnt  at  these  u[idet<.  (Fi^.  H.)  If,  by  luiy  meant),  tlie  nen-e 
fibre  l>e  broken  the  myelin  in  pMy  i*e^ment  will  nm  out  and  collect  in 
dropR^  showinj;  that  it  is  u  semiBuid  substance  of  fatty  nature. 

F»o.  U. 


l9oitaJ  Rutvitr. 


'  yetii-oShriU 


'Axit  /^intUt 


JAM  of  fi-hmMt- 
l.antfrUiiHit 


-fiAttauu'a  tarpuaett 


I't  theath- 


■itedvUary  tk^th 


MmUkner'a  gheatk 


.SrAmiNii't  Amtk 


Axis  qJindar. 


tHu^nni  or  Ibe  ftruL-tuiv  of  ■  ncdutUhoi  mTTc  fibre,  dtowlog  twit  iIlBHvBt  *tewii  MMrrniing  Uw 
tBiMhw  o{  Uw  ihwwto  of  Utmlhuct  wad  ot  8iih»»oii.   Cboapue  th«  right  and  kft  tldMi   (Sjrtuuuuvlos.) 


The  myelin  slieiitli  in  not  a  ncotiwiry  (xinstitiient  of  all  nerve  fibres, 
for  the  majority  of  tlie  uervea  of  the  Bym|>5ithetie  sywlem  are  devoid  of 
such  sheaths.  Nor  docd  the  myelin  sheath  of  the  nervee  of  the  cerebro- 
t.pimil  iiystwu  extendi  from  end  to  end  uf  the  axone.  For  tlie  axone 
first  receive;*  its  sheath  at  ftime  little  di.stanco  from  tJie  cell  fmni  which 
it  latmeB;  and  at  tta  termination,  where  it  break.s  up  into  branching 


38  THS  PERIPHEBJL  NJCSVOVS  8YBTEM. 

fibrils,  the  myelin  envelope  ceases.  Tlirotighout  tlie  coarse  of  the 
nerve,  however,  tlie  myelin  Hheath  is  present  in  the  cercbro-«pinaI 
nerves,  rorniing  a  proteoUng  eoveloiK'  Hiid  probably  jieting  as  an  insu- 
lutiDfjT  and  nutrient  siibptnnee  lus  well. 

There  is,  thirdly,  the  shenth  of  Sch\s*ann  — 1\  eonneetive-tiwnie  mem- 
brane rniriMiindinfi:  the  myelin  shwilh.  (Fip.  !J.)  This,  like  the  last, 
develops  in  sup'teTits  which  l>pet)nK'  oementeci  to  one  another  al  (lie 
p*Hn(H  of  eonslriction  of  the  fibre  ;  but  finuMy  flie  etrntinuily  Utwec-n 
fldjacent  segments  becomes  complete,  tut  that  in  an  adult  fibre  tlie 

Fio.  12. 
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sheath  iH  eontinuou^  over  the  node  of  Ranvier,  and  here  the  sheath  of 
Schwann  t»  the  (tuly  c<»verin^  of  the  axis  cylitider.  On  tJie  inner  side 
of  this  sheath,  and  Imlf-way  Iwtween  two  uo<lea,  a  nuck-iw  in  found. 
The  ritieath  of  Schwann  extendrt  almost  to  the  terminal  filnmentsof  the 
axone,  covering  them  for  a  little  distance  arter  they  have  lout  the 
myelin  sheath.  By  appropriale  sijtining  tine  lines  may  Ik'  shrmii  pas*- 
inp  lK'twe<.'ii  the  outer  and  inner  liiyen*  of  jiroloplasm  through  the 
myelin  filittatli ;  tlie  iso-eaUed  ineihurea  of  Sehmitt-Ijinlernumn.  Tlie-8e 
liave  been  considered  litile  trabeeulffi  of  the  protoplasm  witlnn  the  sta- 
men!, in  the  midst  of  which  llie  myelin  lies.  K*x*nt  stiiining  method.-* 
seem  to  iudieate  that  iJiey  Ixdong  to  the  sheath  of  Schwann  and  arc 
connective  tisane.  The  layer  i>t'  protoplajim  lying  Mgjiinst  the  axis 
cylinder  is  die  layer  which  was  formerly  de^erilH-d  as  tlie  sheath  of 
Mauthncr.  Some  autJiorities  consider  (hat  a  layer  of  connective  tiet>ue 
tiimilar  to  the  Kh»ith  nf  Si^hwann  surrounds  the  axis  cylinder,  but  this 
in  still  uncertain.     Two  views  of  ita  relations  are  shown  in  Fig.  11, 

Tims  the  nerve  fibre  consist*:  of  a  cetitnd  conducting  stnuid  eur- 
roundcd  and  insulatiHl  by  a  aeries  ol'  cylinders  placed  end  to  end  and 
joined  to  one  another. 


tntPTOitS  OF"  BI&SASns  OP  TIT^  KK^rss.  S9 

Nerves. —  Itidivklitnl  in>r\'p  fiV)iTx  an*  nAsncmted  in  bundli?ti  hfilJ 
together  by  6ik'  «inncetivt'-t Issue  wlls  wliuse  nuclei  in  a  i^miine  or 
fiichtdD-^tainetl  pn*[iunition  can  he  seen  lying  alwayft  adjacent  to,  but 
oatinde  of,  the  Etliratli  of  Sfliwaiui.  This  hiis  lH>en  eallod  the  endo- 
ni'urium,  while  the  (xianective-tiwnic  shk'-Atb  surrotinding  the  eJitire 
bundle  l«  niuiii.'d  Uie  perineurium.  The  rnnnivtivc  tissue  holding 
niinteroiiD  bimdlea  tofjcther  is  adled  tlie  epineurium,  luul  tins  forms  the 
firm,  glistening  sheaili  of  the  nerve.  Cupilhirj-  vessels  with  five  jiiiaRlo- 
mtKts  run  within  the  nerve,  tlieir  widls  lying  adja«?ut  to  the  iudividual 
fibrr!S,  and  tliiw  nniirdiiiga  jM^rfeiTtsupply  of  nutriment.  Lymph  !»pncoa 
n\»n  Ilivc  Uvn  demondtnited  williiii  the  nerve  Rlieuth,  but  not  luiiong 
the  filkrea.  That  tlieintei-filirillary  spjieesof  (he  cndoneuriuin,  lioHever, 
ojien  into  theae  perivaijeul;ir  lyi"])!)  siwces  le  probable  from  the  fact 
that  they  do  so  in  other  orj^na.  AMiilc  it  is  evident  that  the  nutri- 
ment of  tlie  axis  cylinder  is  derived  from  the  cirenlntnr,'  fluids,  it  is 
pn)I)Mble  that  it  U  only  at  the  ncKles  of  Ranvier  that  the  abnorptioa 
lakes  place,  sinire  elsewhere  the  myelin  sheath  inlerferes  with  osmnpis. 
Tlius,  if  the  nen-o  be  put  in  nitrate  ot  silver,  it  is  only  opposite  the 
nixies  tliat  the  axis  eylioder  betvimcfl  Ftaintnl.  There  is  no  hintological 
dilTcreneie  between  motor  and  sensory  nerve  fibres. 

SntPTOMS  OF  DISEASES  OF  THE  NEBVES. 

Farsslhesia.  —  A  very  slight  pressure  u|M)n  n  ner\'e,  of  nhort  dura- 
tion, may  cause  ditagreestble  tingling  and  uunibneiiiM  of  tlie  Klein,  whi<'li 
is  felt  iit  the  distribution  of  the  8enw»r\"  filanient**  of  the  nerve.  This 
i*  an  ex|ii'riemi'  ttmrnion  t<i  everyone  wheji  fn»m  prewure  on  the  seiatie 
nerve  the  foot  i^  vaid  to  be  asleep.  8ueh  ><^nsations  of  mimbm-sti  oHen 
occur  In  tlic  arm  and  bund,  or  in  the  foi^>t  and  h^  at  uiglitdiu-ing^lccp 
and  Wake  the  jmlient,  who  may  1>e  aliirmeil,  and  frt^m  a  recurrence  of 
the  symptoms,  aniieipite  paralysis,  ei<|iei-ially  if  ihc  numb  scnKitiou 
ia  temporarily  attended  by  awkward  moveniente  or  by  a  ieeling  of 
wenkoeeH.  Jnatonueh  as  tlio  relief  of  the  pm«nre  is  followeil  by  a 
rapid  rec'uver)'  fn>m  the  symptoms  sucb  seoMitions  are  t>f  no  imjH'>rtaure. 
They  are  due  U>  a  sliglit  impaimu-ni  of  nutrition  in  the  ner\'e  pmbably 
oooaoqncnl  upon  a  venous  ingestion,  for  a  similar  set  of  wusutions  can 
be  caused  by  tying  a  Hiring  tightly  about  the  fingiT  or  wrist  and  itiUH- 
in^  a  BtaoB  of  venoutu  blood.  Some  pcrstiDS  seem  to  be  especially  sub- 
ject to  euch  eymploraif.  Such  a  e«>n<litiun  (\o<?»  not  ordinarily  amount 
to  a  neuritis,  but  if  it  is  long  rontinued  it  may  produce  it,  as  is  seen  in 
can*  of  muAoaloRpinU  palsy  from  sleeping  on  the  arm  in  a  state  of 
iotoxioation. 

A  slight  genenJ  numbnesa  of  all  tlie  fingers  in  lK>llt  bands,  and  even 
of  the  hands  and  wrists  iis  well,  occasionally  oe<-'urs  in  attacks  of  short 
ilunition  or  may  Ijetrome  |>crmanent.  This  is  nottee<l  chiefly  in  women 
wh^iHc  hands  are  ciHisiantly  iminersed  in  hot  water  or  who  iL4e  the 
hands  continuously  for  hours  in  any  employment.  It  h.'is  been  calleil 
acroparcesfAetrm.'     It  is  due  to  a  slight  impairment  of  niitntiou  in  the 

■Dmu.  N'rw  York  Mnlitvl  Kcrartl,  Juiiury  20,  1891.  CoJliru,  Stm  York  M«d- 
kidBeoonl,  UvboiIktS,  IWl. 
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nervos,  nnd  irtlie  motor  as  well  w  ihe  sctiaory  nen'ea  are  afteoted  it  w 
atleiuUtl  hy  a  sense  of  wciikncAS  and  lack  of  skill.  Disturbances  of 
oinrulatioii  iire  sometimes  the  cause,  afl  in  numbnest*  fmin  prf>i«ure. 
These  symptoinH  art*  variable  in  dnralion  and  may  wmtiiiue  if  tlio  cause 
1*8  not  removed  ;  but  they  never  po  ou  to  any  serious  diwwise,  and  henme 
are  of  little  imp<>rtftnoo.  llo«t  i'mm  work  and  niasHige  are  the  best 
remwliej*. 

Pain.  —  Tlie  effect  of  nn  injury  or  wound  of  a  nerve  or  plexus  of 
ner\'e(t  U  immwiiate  jxiin  at  the  point  of  iujurv,  pain  or  disagreeable  sen- 
sations, sm-h  as  numbneiis  or  prickling,  reterred  to  tJie  regions  from  M'hicb 
the  fcuHory  liliimcnts  in  tlie  injured  nerve  come,  amcsUieMia  in  thie 
rej^iun  In  all  furtns  u(  ^ni^itirtii,  of  lem|M)niry  or  jM-rniancnt  diinitjon, 
oecasiouully  atleiided  by  ti-opliic  disturbituces,  and  paralysis  of  the 
muscles  to  wbieli  the  motor  filaments  in  the  injiircyl  nerve  pass.  Tlie 
|>ani]y»fi«  i«  suoii  followed  by  a  litna  of  taradic  contractility  in  the  muscle 
an<l  by  a  losji  of  its  mechanical  excitability  to  percussion,  and  later  by 
a  progrftwtve  alpophy  of  the  muscle. 

At  the  pniiii  of  injury  In  the  nerve  the  symptoms  vary.  They  differ 
when  the  skiu  is  unbroken,  when  the  ner\'e  is  exposed  to  the  air,  and 
when  the  wound  is  infecled.  Tn  the  fin<t  ease,  while  there  may  ha 
Blight  tenderness  to  prcssui-e  there  may  be  no  spoutimeouj*  pain.  Thus 
in  a  case  of  bihilci-al  ulnar  pamlysis  from  pressure  excrte<I  on  the 
ncr\'{'ft  of  the  amis  during  a  long  surgical  o|H'ratinn,  where  the  amis 
hung  over  the  sides  of  the  operating  tjible  for  an  hour  and  tfieir  weight 
against  the  wharp  edge  caused  the  injury,  tlic  jmtient  had  no  pain  at 
all  and  iHi  tenderness  at  the  |>otnt  of  injury.  In  tlie  common  form  of 
injur}*  t4»  the  niusfuh>spiral  iicrve  from  pi-essure  on  the  arm  by  tlie 
head  during  the  heavy  slec'p  of  intoxieutiou,  the  patient  wiUces  with 
wrist-ilrop,  but  lias  no  pain.  In  fiicial  palsy  there  is  mrely  piun 
behind  tlie  ear.  Thus  where  tlie  injury  is  prisiuced  by  long-continued 
slow  pressure  sufficient  to  flestroy  the  nutrition  of  a  nerve  there  may 
be  no  jHiin.  On  the  other  hand,  pn-ssurt;  on  a  nerve  by  a  tumor  or 
pressure  by  a  pregnant  uterus  on  the  lumbar  and  sacral  plexus  may 
give  rise  to  ecverc  pain,  both  local  and  distal.  If  the  Der\'e  is  laoer* 
atcd  suddenly,  as  by  a  strain  or  a  blo%v  or  by  a  fracture  of  a  bone  tear- 
ing it,  there  is  always  severe  pain  at  the  iM>int  of  injurj',  and  tliis  paiD 
is  usuallv  much  iner«ised  if  the  nerve  is  exposed  to  the  air  in  an  open 
wound.  In  tJie?«  ca«'8  ali^>  the  substHjuent  eonnfetive-Ussm^  growth 
and  thickening  aliout  the  M'ouuded  ends  is  tender  and  may  cuiise  great 
|rain,  the  finer  filaments  becoming  entaiigl(.-<l  in  the  R'ar  tissue. 

The  pain  after  injury  is  often  felt  not  only  at  the  [Kiint  of  injury, 
but  distally  in  the  entire  pcriphcnU  distribution  of  the  nerve.  TIius  in 
a  case  of  ulnar  nerve  injury  occurring  with  a  fracture  at  the  elbow 
there  was  {lain  of  an  ag^mizing  kind  in  the  inner  condyle  of  the 
hmncmn  and  also  severe  shooting  pains  down  the  inner  side  of  the 
forearm  uud  into  tlie  hand  and  little  and  ring  fingers ;  these  {tains  grew 
worse  for  several  days  and  eontinui-d  for  many  wwks,  with  intense 
tendcruess  iu  tlie  entire  ulnar  nerve  distributiou,  any  touch  in  tliis 


srnpTOMs  or  wseases  of  rwB  sesves. 


41 


Ririon  causiof;  agony.  lUcerationa  of  Uie  skin  of  tlic  ftnjrers  and  Iiand 
o*i'urn-<i  l:it«T  ami  tlip  skin  Woanie  gUvjmy.  'J'hiB  condition  rfmnined 
Ktutioiuiry  imtil  by  oiK-ratinn  nt  thf  (Jbow  tlip  nerve  was  relt-jjiicti  from 
A  iitniw  ui'  callui*.  Mid  ihnn  w.un  fnitl  fn>in  piTA^ure,  whoJi  all  the  syDi[>- 
toni.<  ^rmliuilly  sulji-iiloil  and  rL-eoven'  cnsucrl. 

Thy  |iuin  luid  ti-inh-nH-fis  tiiiisitl  liy  nn  iiijnrv  of  n  iiorve  are  not 
nlwiiys  limitcfl  to  the  disiriliulirm  of  thiit  nen'C,  a-s  on<?  would  i'X|H'i't. 
Thus  in  a  caw  wlivre  a  [K'rfoniting  woiiiiJ  of  the  sole  of  tlic  foot 
\u\t\  \ii\  a  small  pit-iie  of  roblMT  t>lioc  emlnvld^'d  in  the  flesli  the  orig- 
inal injury  was  slight,  the  wouud  healwl,  and  for  a  lonp  time  no 
iniHtnvt'iitfnti-  wjw  felt;  Imt  f»iur  yvurs  later  |Kttn  mid  tonderness 
Ix^in  iitpiin  in  the  svivr  and  oxtf-'uded  up  the  leg  and  thigli  until  iJie 
entire  lirnl>  became  jwiiifiil,  hypei*«.'nsitivf,  ami  it«cle.HS  from  tlie 
iuleuac  tenderness,  and  even  Uie  lower  tjpiue  was  seusitivc  and  pain- 
ful. TbeA-  [f.ynipiJ>iii:j  all  siubiiide<l  rapidly  when,  by  operation,  the 
piece  (if  rubber  wail  removed.  It  was  found  to  Im*  t(urr(amde<l  by  a 
little  tnt«h  of  tine  nerve  Hl:inienr»  Imhling  it  like  a  bai^ket.  The  rapid 
reciivery  showed  tlml  there  was  no  true  amending  ni-uritih,  as  taui  Uvn 
^up(Hi)!tfd.  In  »ui'h  cjwi'j*  tlie  eoniiiMuil  lii<td  piin  caiujies  a  hy|icr»en- 
pitivo  snitc  of  lite  centnd  orjjun  hy  a  Hunimaliou  of  imprerjsiuns,  and 
this  t<liows  ilst'lf  by  a  p-nend  jMiin.  In  niauy  cn^'S  of  neuritis  of  one 
curd  of  the  bmeliinl  plexus  tlie  pain  in  the  entire  umi  rtowlcrfl  it  usc- 
leeie.  The  pain  in  neuritist  U  lucreased  by  preitfure  u]M)n  the  affected 
WiTVp.  It  is  ah«i  iuteuiulietl  by  motion  of  the  limb,  espceinlly  if  this 
,cau»u-s  a  f^ih'trhing  of  the  nerve. 

Ans8tbe&i&.  —  The  ana»tlie»!a  fidlowing  injury  of  nerves  is  more 
prr)n(Minee(]  and  L'xtcuinivL*  iuunetUately  afier  the  injury  tlrno  it  w  later. 
Tliere  ap|K-ar  lo  be  fine  anaAtomfiAe!*  of  the  wn«tr>'  tilanitnt^  of  nerves 
in  the  skin,  and  thtis  fiensations  ordinarily  eonveye^l  by  one  nerve  may, 
if  that  uer\'e  be  injureil,  |wa8  by  ailjarent  ner\'ei(.  Such  anii»ton»jrt«;« 
ai^'jn  to  1m-  more  complete  in  some  individiuils  than  in  others,  henec 
in  two  patieitlti  with  Hiniilar  injurie-«  the  ana>xthei«ia  may  l»e  diffen-nl 
in  i-xicnt.  Thus  after  injury  of  the  niutM-uIot^piRil  nerve  it  is  very 
rtimnmn  t"  find  sensation  in  the  Iwick  of  the  hand  ne:ir  tlie  thumb 
IM-rfiH-tly  reslitntl  wilhin  a  week,  while  the  wriKt-dn)p  may  hist  fionie 
mouths,  Ai^or  a  division  of  the  median  noiTe  ab«>ve  the  wrist  I  have 
•ecn  the  ana'slhcsia  pntfirt-stsively  diminish  in  the  haml  long  liefore  the 
union  of  the  endi4of  tlicHcvereil  nerve  hail  n-Htoitil  the  nuiscnlar  power 
in  the  flexors  of  the  (insert*.  After  exeision  of  nm-  branch  of  the  tri- 
gi-niiutil  nrr\'e  fur  ^cnndgia,f<en^altion  returns  in  the  faee  in  a  consider- 
able |(3ri  of  the  region  which  is  uniesthetie  immediately  after  the  ojH^r- 
Hlion  ;  hut  k  ^niall  area  of  anHrs(he!«ia  if^  ii>iually  left  hh  a  permanent 
result  of  injury*  to  any  w'nH)r}*  nerve,  and  this  includes  annlgt-sia  and 
tii«-mti<-(mfl>lhci^ia.  A  l««fts  of  mntieulur  wnsc  nindv,  if  ever,  follows  a 
ncr\'e  injury.  Thin  i**  l>pc:uisc  nianv  ditVcrcnt  sensntions  combine  to 
pmdure  this  scnw,  dei-p  and  fniperficial  nerves  fmm  muiwdeti,  liga- 
menti^  and  articular  »:nrfaecR  all  wnvrying  impreasionB  which  are 
ixN".rtlinaiwl  in  ilir  (*pinal  cord  before  Iwing  sent  up  to  the  brain  and 
nj)pn^-iate)l  as  mutK.>uIar  !M-um->. 
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Head  '  ex|)luiu£  this  lu  an  interesting  manner.  lie  believes  that  nen'cs 
cioutiiin  ilifTfR-nt  sy^tcnif*  of  fihrt's,  .sunt'  tnitisniinJng  wiisntiuns  of  jirtin 
ami  uf  cxtretiios  of  tcmiwnilure  wiiieh  he  terms  prntnpiitliic  tjcnsntions, 
otJiers  tnmsmitlinjj  s^euwitiona  of  touch  anrl  of  slif^it  leni|»eratTir(:r  whirli 
he  temia  epicritic  sensations.  He  luis  shown  that  after  iin  injury  of  a 
nerve  the  distrihutiou  of  these  different  forms  of  aofflsthcsia  varies 
somewhat  luu)  that  duriuff  reciover)'  jirntojwithio  pensitions  return  l>efore 
epicritic  wnsatioiis.  The  unit  of  prot<i[)aihic  mipply  liea  in  the  |>08- 
terior  nwla,  but  of  epjerltic  supply  in  tite  peripheral  uer\*cs.  The 
more  nearly  a  peripher.il  nerve  represents  the  supply  of  one  [wsterior 
ner%'e  root  the  more  definite  wUl  be  the  bf^rder  of  the  analg&tia ;  the 
more  tlie  n^presentjitioii  of  jxwttrior  nerve  nwtjii  in  a  uer\'e  the  le«s 
definite  will  lie  the  protopathic  sj-mptoni*.  He  helievf«  that  tJie»cneu- 
bi'ity  of  deep  part<(,  nf  joints  and  niuselet^  \s  imn^mitted  by  Uie  sensory 
filaments  in  motor  nerves. 

As  regoneniiion  im-iim  in  tlie  injuretl  nerve  sensations  gradually 
reUirn  in  the  pn'viously  ins<mfiiive  r(^ii»n,  but  at  first  all  ^-nisations 
are  attended  by  sn  abuormid  eeuse  of  iiu|:Un(^  or  uumbnetaj  whieh  ia 
disagreeable.  Tliis  tingling  or  numbness  is  ot^n  perceived  during  the 
entire  couni<«  of  the  dii^t^ase.  It  in  then  due  to  irritation  in  the  ccntnU 
end  of  die  injurei)  nerve,  the  j>athi)lo^ieai  irriiatimi  ln-iiig  referrwl 
erroneously  to  the  region  whence  the  irritateil  filaments  eome.  Sueh 
DUinbncu  may  lie  uttendtni  by  pain  of  a  sharp,  shrK>ling  ehurarter,  and 
in  sotne  eensury  nerves,  uolubly  tlie  trigemlual  and  tKiiativ,  this  pain 
may  he  the  m<wt  im[)ortant  symptom  of  neuritis  from  pressure.  Thug 
in  a  ease  of  oste(»s:irconw  of  the  p<*lvis,  sciatic  neuralgia,  supposedly 
fimetional,  preceded  for  seven  months  all  other  symptouifi.  In  a  case 
of  osteoma  of  the  skull  ntnir  the  optie  diiasm  trigeminal  neuralgia 
pre<^'(lwl  by  one  yeair  the  optie  aln>phy  and  other  sympt^ims.  When 
^ptie  liifeetion  mreurs  in  the  injured  ner^'e  this  pain  is  more  intense 
than  under  olJier  (^ireutnstanees,  and  it  is  then  always  atteudeil  by  a 
state  of  hyperulge.sia  in  the  alfeeted  area.  Such  a  .'itatc  is  known  tm 
ansesthcsia  duloroi^i,  for  patn  is  caused  by  any  touch  in  the  sonsidvo 
region,  even  tliongh  the  touch  itself  is  not  perceive*!. 

Trophic  Disturbances  in  theana'silielie  ivgion  tKHinr  more  commonly 
iti  wptic  cawes,  but  iluy  nuiy  devchip  in  any  case.  They  are  usually 
produced  by  ueglecte<l  injuries  of  the  insensitive  n-gion,  whieh  lieromo 
infected,  a  slight  pin  prick  or  a  scratch  being  capable  of  originating  a 
aerious  trouble  if  not  disinfected  at  once.  Pain  is  nature's  nienn))  of 
proiivticm  in  hfsilth,  giving  warning  of  injiirie.'i  or  diseases  and  iHuUng 
to  their  tsire  ;  but  from  insensitive  regions  no  warnings  can  eonie,  and 
no  proleeiion  is  tliereforc  given.  But  this  is  nut  a  suHieient  explana- 
lion  for  the  ot!i;urrenee  uf  sneh  Irophiu  symptoms  as  arise  in  neuritis, 
cither  tnuiroatic  or  spontaneous,  ne  see  iwTuliar  bullous  eniptions^ 
lierpca,  Jiene  or  eewina,  extrannlinar>'  vasomotor  c^iniiitinnH,  Mith  alter- 
nate flushing  and  pallor  of  the  skin  attended  by  intt-ntffi  heat  and  culd, 
a  drynesR  and  thinning  of  the  skin,  with  a  jieculiar,  smooth,  shining 
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ippoimDCC  termed  gloeey  skin,  nnimial  sweating,  which  mav  l>e  acid 
anil  fi'UM,  or  hanleninp  nnil  thirlc piling:  of  tin-  mkin,  nrubnnnniil  fjniwth 
of  (uiir,  or  fiUling  of  the  hair ;  a  dt'fwlivc  or  irrejnilar  gn»wtli  nf  tlic 
nai]s,  which  mar  be  ridged,  curved,  and  aiarkvd  with  while  pla^jiiea  in 
the  rcifion  8uppli«l  by  ihn  aflficted  ner\*e.  Verj'  rarely  acute  ganyrene 
haa  been  iib»LT\'«l,  t-hiefly  lu  old  |>ersi)08.  The  r)ccum;noe  of  these 
HvinplomH  hii«  jjivi*ii  riw:  lo  thtt  hypHht-jiifi  of  trophic  nerves,  whoee 
function  i^  to  regulate  niitrilion  and  ivjiiiir  and  who«e  injury  pesulta  in 
pnx'«!tHes  of  disease  in  the  dennn  and  its  adnexa.  Suuh  trophic  aymp- 
toms  ilcM'Ioj.  (Hdy  when  tiie  nerve  injured  is  a  sensory  nerve.  The 
trophic  distiirimiiri'A  «i'n  in  caneK  of  h»c«»moior  ataxia  aud  syringo- 
niyelia  are  i-viiii-iHv  thai  centra)  a^  well  aa  periphenil  lesions  may  be 
attcndt-d  hy  kucIi  ttynipltimt^ ;  but  even  in  il»ese  dis«wes  it  is  the  sen- 
Bory  {>orti4m  of  the  ner\"ou»  Kysleni  to  which  tiic  [mtliologiwd  change  is 
limik-<i.     The  true  exp!:i'  '  "f  In>pliic  rhangi*8  ip  to  Ik*  found   not 

in  the  hypotlietufi  of  an Imphic  ner\'L-s,  but  in  tlic  fact   that 

ordinary  sensory  irapreasions  are  interrupted  or  |M.'r\'erted,  and  nature, 
tacking  it«  accustomed  guide  to  repair  and  miiUed  by  abnormal  impres- 
Mon-s  product*  cffVtcta  which  are  nectlle^  under  the  circuniKtnnces  or 
fkWfi  to  pn:Nhice  th<v<e  which  onlinarily  wouhl  bt.'  nHjuintL  Thu8,  an 
iiirn-usf<l  ttf-crction  of  ^vuit  nmy  be  a  natural  thing  under  a  (t^rtuin 
condition  —  r.  y.,  heat  —  when  untiatiiral  it  may  nwult  from  a  sericH 
of  abnormal  sentKitions  of  pathohjgical  origin,  being  rceeivetl  by  the 
crntnd  r)rg:iii8  which  an*  iui'aiinble  of  dij^tiiigiusliiug  uainral  from  arti- 
ficial imputse.4.  A  bed-sore  le*  usually  produced  by  pressure  or  Irrita- 
tion of  tJir  pkin,  not  penx-ivcd,  and  a>  not  removed  or  repaired.  If, 
by  extrautitiM  i?sire,  such  pret^nre  and  irritation  are  avoided,  an  in 
liealtli  woulil  iK'«'ur  by  change  of  {loeition  aud  cure  nf  the  ^in,  Ix-d- 
fliircx  may  Ix'  entirely  j>rc%'<'nted.  In  a  |iuticnt  of  my  own,  suffering 
friMn  inuinvcrw  myelitis  with  pn-nouneed  tendency  to  biil-«tres,  the 
«imple  cxpc<lient  of  turning  him  everj-  half  hour  day  and  night  and 
wiping  off  the  skin  lightly  eoeh  time  that  he  was  turned  prevented  for 
four  yttirs  the  develojinient  of  any  skin  abrasion.  1  have  never  seen 
trophic  skin  ufTtii-iiong  occur  in  the  course  of  neuritis  when  the  |iart8 
wi-rr  pn»pirly  prijteetetl  from  injury,  and  slight  injuries  were  anti^vpli- 
callv  treated. 

11  must  l>e  Htnti<«l,  however,  that  other  dieoriefl  tlum  tlie  one  here 
offered  have  been  odvanctxl  to  occouut  for  the  trophic  sympttmui  in 
'neiiritis.     They  ore  nscril»cd  to  vasomotor  diMuriwim-'e. 

Vasomotor  Symptoms.  — Some  authors  Iwiieve  that  in  the  ooarse 
of  neuritb  llie  v;ti^.>motor  ner\'es  are  diseased  and  that  tlicir  Icmoo 
RMilts  in  an  irn^Iarity  of  blood  supply  to  the  part  coneemed.  This 
irregularity  cousiKts  of  an  active  hypennnia,  ad  is  pn»ven  by  ex|)eri- 
ital  section  of  liie  sympsthftic  nerve  to  a  rabbit'n  ear,  which 
caiiant  extreme  diLilaiion  of  the  vessels  and  a  rise  of  Icmperatare 
in  tlie  pun ;  but  it  bus  never  been  demoustratcd  that  a  mere  condi- 
tion of  ooiigesUon  gnca  on  to  a  coodition  of  inflammation  unless 
oUier  cauaes,  chieflly  septic  or  microbic,  enter  as  a  factor.     Further- 
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more,  it  ifl  woll  known  that  the  hlmtilvesaels  are  undor  the  control 
of  vaiwnnot<>r  gnngliu  in  their  walls,  wliH'h  rej^^ilnlc  tlicir  cnlilire  even 
after  (Uvision  of  the  fihres  which  roiinc-et  thfse  piiij^ha  with  the  spinftl 
corri.  Thus,  aftor  ilivisiim  «f  the  sviiijmlhetic  in  the  Hirof  n  rahhit,  tliL- 
cougcstiuQ  gnultuilly  suhaidci}  in  the  eur  and  the  tenipcniture  bcconiee 
oormah  Another  argument  apsiinst  the  vasomotor  origin  of  trophic 
distiirlianctw  is  derivei]  fntra  the  ntudy  of  ra»--«  of  en-thromelalgia. 
This  is  an  afl'ection  first  describetl  by  Weir  Mitchell,  ehann'teriw*]  by 
a  dilututiori  of  the  arteries  in  the  extremities  reHuUing  in  an  extreme 
condition  of  rednejui  and  M)ni<ntion  of  heait  and  pain.  It  in  an  affoc- 
iion  of  the  hands  and  feet  and  occasiomdly  involves  the  arras  to  the 
elboWi*.  and  the  legs  to  tlie  kneea.  AlW  hours  of  extreme  heat  and 
fluHhiiig  the  extremities  may  suddenly  bw^ntme  euld,  pale,  or  blue  and 
slirivelleil  up,  presenting  the  appeaniiitx^  thai  the  h:tnd8  present  at^er 
long  souking  in  hnt  water,  and  tliLs  alternation  ui'  di<iteutiou  und  eon- 
traetioii  of  the  bbxidvet^-lH  i-onstitiitrs  the  ^ymptonuilology  of  the  dis- 
cojw.  It  appears  to  be  u  junx*  va-s<jmotor  neurosis,  bat  it  is  nirely,  if 
ever,  attende^l  by  luiy  tropliie  disturbaiiees  of  the  skin  ur  of  tlie  uaUs, 
such  as  oeeur  in  neuritis,  and  no  pathological  obaer\'attomj  are  at  hand 
to  establish  the  hypothe-sis  that  tJiere  is  a  true  neuritis  of  the  vaso- 
motor nerves.  For  this  re;i-*on  the  theory  of  the  vjisomotor  origin  of 
Irophie  atfeetiims  apiMian*  to  be  IneiVihble.  Hejul  atHrms  tJiat  trophto 
distnrbanws  oeeur  only  when  Uie  proto^Mithle  system  of  nerves  is  in- 
volved and  tjiis  accords  with  the  theory  I  have  already  advunoed. 

Paralysis. — The  paralysis  which  resmlts  from  traumatic  neuritis  is 
liniit<'<l  to  the  muwles  »<upplied  by  the  iiijui-wl  nerve,  and  is  total  only 
In  tliose  musc'les  which  have  no  collateral  nerve  supply.  It  is  a  flaccid 
palsy,  and  if  it  result;*  in  any  stiffness  of  joints  or  limbs  or  deformity 
5oun  »f\er  the  injury,  this  is  due  toaintmctinn  in  the  healthy  iniopposeii 
muscles  and  not  lo  conlnieture  in  the  paralyzed  ones.  After  a  long- 
conlinued  ptiralysis,  however,  attendcil  by  almphy,  a  shorlening  of  tlie 
weak  muisclc  may  oceur.  Thus,  in  (^ases  of  facial  palsy  which  do  not 
recover,  a  contracture  is  not  very  rare,  causing  stifthcM  of  the  face. 
In  anch  pandyzecl  mus<:lcs  no  nieehauical  t>r  rcHcx  motion  is  possible. 
Percussion  of  the  museJe  or  of  its  tendon,  therefore,  fails  to  produce 
any  res|Hmse. 

Electrical  Chang'es,  • — Eki-trical  changes  soon  develop  in  the  mus- 
cles panily/^-d,  usually  within  funr  or  live  days  of  the  time  of  injury. 
Tlie»j  are  of  several  kimls  and  are  known  a«  (he  rmrtion  of  ilet/eiura- 
tion,  iNirtial  or  rompU-tc.  In  health  a  muscle  may  be  made  to  coDtract 
by  sending  a  galvanic  or  fara<lic  current  through  its  ner\'e,  or  by 
applying  either  current  directly  to  tJie  nmsele.  In  neuritis  the  nerve 
becomes  inexcitahle  to  any  form  of  electricity  and  tlie  muscle  shows 
changes  in  its  ejceitability.  A  numl>er  of  ditferenl  conditions  have 
been  oW-rvi-d.  Sometimes  there  is  a  simple  dimioutlim  of  excita- 
bility, and  then  a  very  strong  faradic  or  galvanic  eurn-nl  is  necdwl  to 
produce  contractions.  Frvquenlly  all  faradic  excitability  is  lost,  and 
then  the  muscles  react  to  &  galvanic  eun^nt  only.     They  may  be  at 
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firet  hypersensiuvc  to  galvanic  stimuli,  but  later  it  may  require  a  veiy 
troDg  galvanic  current  to  prmluw  euiitnirtion.  The  contraction  is 
ely  quick,  lut  in  liRiltli.  ll  is  sluj^^iali  aud  vt'rnulVirni.  In  some 
!»  tlic  normal  jKiIar  reaction  is  found,  ami  the  closure  of  tlie  nega- 
tivp  [wlt*  iippliod  to  the  mus^cle  prndutseK  8tronp;r  coDtraclioniii  than 
the  i-liMUrc  of  tlic  i»twitivt'  [kjIc.  This  is  termwl  a  partial  reactJuu 
of  Jfm'neralifm.  In  many  iiu^a  tlio  wMitntction  of  tlic  niuacle  when 
stiinukted  with  the  positive  pole  is  greater  tJiun  when  stimulated 
with  the  n^ative  pole.  This  is  termed  a  complete  reaction  of 
degeneration.  A  lost*  «>f  faradic  irritsihility  ami  a  narked  tleoreaae 
in  tlie  galvanic  irritability  vi  the   mtLsek-  are,   thcrclitre,  important 

|flymptiini8  of  nenriti?^.     As  lite  di»<eaae  goes  ou  to  recovery  a  gradual 

]incn-ii»->  in  the  galvanic  irritabilitr  oct^urs  —  a  tact  whidi  is  ot^en 
of  much  aid  in  pnigno^tis  if  mreful  measurements  of  tl>e  strength 
of  the   current    iisicil   Ije   made    l>y    the    pilvaimmeler.     It   is   |KiH8i- 

'  bio  to  record  ttuch  measurements  u]>on  ctiarti*,  mid  thus  to  obtain  an 
dectrio  curve  for  each  nuiht-le  which  is  paralyzed.'  These  cun'e« 
euahlc  one  to  judge  of  the  pnigrejw  of  Uie  i-mv:  wry  accurately,  and 
when  the  lino  is  advancing  steatlily  ti>warf]  iJie  nurniul  p«jint,  after  a 

.^reat  deflection  ur  after  a  statinniiry  level,  the  progniifjiM  is  iitvomble. 
It  i»  to  l>e  reniemI)fro(I,  huwovcr,  tJmt  volmitury  puwer  always  re- 
turns some  lime  before  electric  reactions  become  normal. 

The  extent  of  the  imralyttis  in  any  case  U  determined  by  tlie  di*tri- 
bution  of  tlie  nerve  atlin'teii.  Thus  in  liu-ial  piils\'  all  the  mnselGs  of 
tlic  fa4v  except  the  orbicniariri  oris  an>  paralvKcii.  •  In  niiii^-uliispiral 
[KiralyHw  tlie  cxlen«iirH  nf  the  wrist  ami  lingers  are  (utally  p:indyze«J 
(UmI  t}|«  mipinatnr  longiis  is  partially  paralyzed.  In  peroneal  paralysis 
the  muBcles  which  ab<hiet  and  lill  the  foot  are  useless.  The  muscleft 
supplied  by  the  varinua  nerves  of  the  bnicliial,  luniliar  and  ^aenil 
plexuses  are  r^hown  in  Plates  V.  and  VI.,  on  pages  42  and  44. 
FnHU  an  cxamiaaliou  of  any  patient  it  is  eaay  to  determine  what 
muMilos  are  \Mm\yrA^  Comparison  of  tlie  facts  elicited  with  these 
plaliit  will  tuiible  one  to  reach  a enuilnsion  as  to  whii^h  nerve  or  nerves 
iir  plexus  is  alUi-ti'i!.  But  if  the  extent  nf  the  paralysis  cannot  be  ex- 
plainetl  by  the  lesion  of  one  or  more  ner\'e»,  it  is  probable  that  the 
pHralynis  it*  of  spinal  nitlicr  than  nerve  origin. 

Tlie  duration  of  tlie  paralysis  depends  wholly  ou  the  question  of  the 
piwwibilily  ami  time  of  rc^neration  of  the  ner\'e.     In  case  a  nerve  is 

'uivided  and  at  out_-c  reunited  tins  iKimlysis  may  ilis:ip|KMr  in  a  cimple 
of  Weeks.  In  an  ordinary  traumatic  ease  or  alter  infiamnuitiun,  as  in 
fiirial  jmUy,  six  weeks  may  W*  the  limit.  In  other  c:ii<-«  a  hmg  time, 
nix  or  eight  months,  ehipi<<'^  I jcforc  the  paralysis  posses  off.  The  furtlier 
tin-  injury  from  the  end  of  tho  nen'o,  the  longer  the  time  to  recovery  — 
a  (art  which  gives  suppirt  to  the  hypothesis  of  Kaovior  tliat  the  new 
ncn'e  must  grew  out  from  the  central  end  at  the  pr>int  nf  injury  and 

fiml  its  way  down  the  oM  sheaith  to  the  muscle.     In  muscuIospinJ 
Jjaiii  from  jtn-ssure  over  the  humerus  seven  months  is  tlin  average 
^Stur,  Joama]  of  Xcrrous  kkI  Mental  Dtsease,  Felmnrr,  18S7,  tii).  xir. 
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duration  (o  recovery.  In  case,  however,  eome  obstniLtinn  to  repair 
existM  the  jMiralysis  is  jwrmanent.  Ilemx'  near  tiwue  which  prevents 
the  new  hlmut^iits  fnjni  iifvclu|)ing  must  often  l>e  n-nioved  iu  order  to 
effect  fl  etire. 

Spasm  of  the  muscles  .supplied  by  the  injured  nerve  occasionally 
occurs,  hut  ia  a  rare  i-ymptoui.  It  ia  usually  a  rvRcx  ptieuumeuon  due 
to  senwry  irritation  and  not  to  any  pn?A*ure  on  tlie  to'itor  ncr\'c.  In 
a  j^nshot  injury  of  the  ulnar  nerve  cramps  iu  the  hand  and  extensors 
of  the  wrist  Iiave  been  notiecd  (Itaitonond).  In  (he  so-called  occupa- 
tion neuroses  which  ivime  authors  ascribe  to  neuritiri,  such  cramps  are 
common,  but  in  ordiiiiiry  caxea  of  neuritis  they  do  not  occur. 

\\'liile  the  statements  of  tlie  synipt^iiuK  (Knnirritif;  in  in'iiritis  tlius  far 
made  are  jrenerally  true,  it  is  found  thitt  neuritis  iu  different  ncr\es 
produces  diverse  symptoms,  hence  a  special  oontudcratiou  of  neuritis  of 
thi'  difftTciit  ner\'e8  is  Decenary.     See  Chapter  ATI. 

Dia^osls. — The  diagnoius  of  neuritis  usually  prewuts  no  diffi- 
culty. The  limitation  of  the  pain,  amesthcsiu,  and  pandysis  to  tho 
distribution  of  a  ^iitgte  nerve,  and  the  teudemcfts  at  sotttv  {joint  along 
itii  course  arc  characteristic  of  the  affection  at  tJic  onset,  and  within  a 
week  of  the  beginning  the  development  of  tlic  reaction  of  d^tcucration 
in  the  mup(!h*8  supplied  by  the  uerve  affected  mak(!S  the  <)iagttosta  (-oin- 
plete.  In  Plate  IV.  tlie  area  of  the  skin  reUited  to  each  nerve  is 
hIiowii.  If  a  neuritis  is  present  the  pain  panjcstlifsia  and  aiitestliesia 
are  limited  Iu  that  piirt  of  the  skin  which  corresponds  to  the  affected 
nerve.  If  Plate  IV.  be  wimpon-*!  with  Plate  VII.  it  will  I>e  evident 
that  the  area  of  skin  related  to  each  uerve  ia  verj*  different  from 
tho  area  of  skin  rclatc<]  to  each  spinal  segment.  If  in  any  case 
of  pain,  pancsthc^ia  or  anasthcsia  the  distribution  of  thesi>  in  tlie  skin 
is  ratlicr  that  of  spinal  than  of  nerve  relnlion,  the  diagnosis  will  be  of 
spinal  mliicr  tJian  of  ner\'e  discasi'. 

On  jKige  55  the  gixiujiiiigof  (he  paralyze<l  muscles  in  sj>inal  lesions 
is  given.  This  may  be  contrasted  with  the  grouping  iudicaled  as 
characteristic  of  ner\'c  lesions  iu  Plati-s  V.  and  VI.  on  pngi'S  42  and 
44.  The  exact  determination  of  the  extent  of  the  pariilysiH  will 
enable  one  to  reiich  a  conclusion  im  to  whether  it  is  due  to  nerve  or  to 
spinal  k^siou,  'I'hus  if  all  the  small  niuM^lrsof  the  hand  an-  (niralyziod 
and  atrophied  it  will  be  much  more  likely  that  the  lesion  is  in  tlie  first 
dur^jul  si^ntent  of  the  eord  than  in  the  ulnar  and  nicdi:ni  nerves ;  and 
if  the  long  flexors  of  the  fingers  ewaiK!  it  will  Ix*  evident  tliat  the 
median  nerve  is  not  affected ;  hence  the  lesion  must  be  spinal. 


DBSCRimOIt  OF  PLATE  VII, 

ThiidiacTMnluwbwBcntwtncialtijnMHblnliiiillii  nwiltaofatAiinaiiailiifTofeMMaof  If 
luHui  of  Uie  cvnl  at  dlUbnuit  l«v«b  atadled  or  RpoiU4  duHnc  tbc  |«ii  imthre  fcen.    Tbo  duMU  kNM 
ut  uken  [ran  Uod. 


CHATTE 

THE  SPI.VAL  COED. 

THE    DIAGNOSIS    AND    LOCALIZATION    OF    SPINAL-COED 

DISEASES. 

TlIB  spioul  conl  is  a  long  cyliiulrinil  or^iiii  extemliti^  fniiii  llie 
iiuh1u11»  ohlnn^ta  at  tJic  Iwso  of  the  hi-nin  (iownwunl  thrmij;h  the 
viTtchrw  In  tli<'  level  of  llie  second  liimtjnr  epiue.  li  i;*  surnuiuiled 
by  two  memhraned — tJie  pia  nialcr,  which  omtjiins  its  niimtrowfl 
bluotlvit^iAels,  aitd  tim  duru  niatcr,  which  aob^  a^  a  thi(;k  pmtt^rctiug 

[etunth,  nm]  which  Wvn  ngniDftt  the  bnny  vra\U  n-iihniit  hein^  elngt-ly 
mlbvrent  Ut  them.  From  tlie  F<idef>  of  tht*  ispiim]  oird  iJioHpiiml  iicrvt^ 
Miiiic  out  ill  pairs,  ciinh  ufn'c  hnviiig  two  mols — an  antorinr  nM>t, 
wliirh  iawifH  froiii  iht*  anttrv-Ialtnil  jrroove,  aud  a  post«?riur  root, 
which  caiten*  the  postcro-Uiteral  jtroove.  On  each  posterior  root  lies 
an  oval  body  — tlie  po«t«ri(>r  spinal  ganglion  — which  contains  llie 
Hpnpnry  nciininc  boilies.  The  cord  ha«  two  enlargements,  the  cemtal 
iind  lum^Mir,  opjHibite  to  the  eJtlt  of  the  nerx'i-s  to  the  rxtn-initici;.  It 
w  mmfo  lip  of  tliirty-one  eejjments,  eneh  .segment  consisting  of  a  mass 
of  gray  matter  coonectcd  with  a  pair  of  vpiual  nen'ee  which  pa88  to  a 
definite  region  of  the  body  ;  and  each  segment  is  joined  to  tlie  otiiers 

I  and  also  to  the  brain  by  means  oi'  nerve  traci«  running  through  the 
vuriuus  columns  which  surround  the  gmy  matter  of  die  segment. 

The  epinal  conl  h  an  organ  that  has  two  distinct  functions  :  namely, 
{])  the  function  of  controlling  dirx^ctJy  the  varitms  parts  of  the  Ixxly 
vridi  whieli  it  isjoineil  by  means  of  ils  [luirs  of  nerves;  iuhI  (2)  the 
fiini-tiim  of  conducting  iiiii>ulses  to  and  fnmi  tlu-  bniin.  In  consider- 
ing, llR-rcr)re,  the  fuuctiuitti  of  die  c<jnl  and  the  symplomH  tluil  hHmo 
from  disturbanoe  of  tlic»c  functions,  it  is  ne<-'c8s;iry  to  understand  not 
only  Uic  function  of  each  spinal  segmcut  sty  far  as  its  motor  mcchan- 

f-  isina,  ita  eejiaory  connections,  its  vasomotor  and  trophic  functions,  and 
Ibe  difltribuliori  of  it8  particular  jmir  of  spiiitil  nerves,  nrv  (Kmoenied, 
bat  also  die  functions  of  the  c»>lumns  of  the  conl  thai  pass  thmngh 
ihi*  |iartii;ulnr  segnient  <!oncenied,  and  llu:t  (nitisnilt  motor  impulMtt 
downward  from  die  brain  and  sensory  impulses  upward  towanl  the 
brain. 

In  this  chapter  each  symptom  that  may  present  itself  in  any  ctosc 
of  fipinal-oord  disca^  will  be  consiilcrc^l,  and  Uic.^;  symptoms,  one  by 
outt,  will  be  n!fem><l  to  the  anatomical  structure  whose  I'uuetion  is  im- 
pairrd,  and  thus  it  will  l>e  poai^ible  to  determine  what  the  pathological 
uu|M)rt  of  itich  sym])tom  may  lie     Thw  will  ilemoustrale  how  riTmlily 
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IJnct  from  one  onolher  according  ob  tliP  Icsian  afferts  the  first  (cortipgt- 
MPal) or  tlie  Hecond  (.sjMnuiuuscular)  |Mirt«  of  ihe  motor  nM-('liaiiii<m. 
diugram  (Fig.  l^l)  shows  thnao  two  partit  oi'thc  motor  m(x.'l)un- 
um.  Tlie  motor  ncurooes  of  tlie  brain  iwnd  their  axoues  downward 
tlin>ugh  tlK^  pyramids  of  the  mnliilla,  wlii'iv  n  pitrttal  dnniHsation 
lukt-fi  plat*,  tlie  majority  of  tlii*  iixoncs  from  one  pvr-.uiiid  crt-S'^iiig  into 
the  oppo.sitr  InicnU  pymmiitiil  Inut  lifting  «irrl  (Kig.  i;t,  /'y),  and  the 
ri^matiider  |>ni>t^ug  directly  into  the  ntiterlor  median  cr)himu,  (Fig. 
13,  ylJ/.)  As  UifAc  axoiios  iwirs  downward  tht-y  tcrmiiiiite  at  varioua 
levels  in  the  Hiiterinr  j;ray  lionis  <}^  the  spinal  et>rd,  llieir  teruniiationa 
taking  tlu'  form  of  fine  hnii^lt-like  e.'cpunHiniis  wliioh  surround  the 
motor  m-uruues  of  the  cord  (see  puge  24),  eath  filament  eoming  into 
contact  with  the  pmlopiasmic  priMx-sf^s  (thMidrht-M)  of  thnw  neurone^^ 
but  not  lieing  e^intinnnrirt  with  thik^Mleildnle-s.  As  thes*.-  motor  axones 
pu^.■^  downward  to  their  tenuiuation  ihey  >;ive  oH"  tsnialt  fine  bnuiehes 
(oil laterals)  at  riglit  angles  i*i  their  cuur&e,  and  these  coUalends  ter- 
minate in  the  same  munuer  iu  hrui^heK  around  the  motor  neunmcs  of 
the  i^ord.  Thus  a  voluntary  impulw  elarlinK  (mm  a  motor  iwurone 
of  the  brjiin  may  n-jirh  ficveml  motor  nennines  of  the  eonl.  As  tlie 
nmtor  iniei  jmKse-rt  diiwnward  tlimugh  ihe  eord  it  Ijeainies  xnudUr  and 
smaller,  Imt  few  fibiVH  remaining  iu  Uie  auterior  nailian  t^olutnn  In-low 
the  dorsal  region,  while  some  fibres  of  the  kteral  pymmidal  tract 
extend  to  the  veiy  \a»X  ^'gmcnt  of  the  conJ. 

Thifl  motor  tract  is  much  more  highly  developed  in  th^tw  aniroaU 
whirh  make  u^  of  the  digits  of  their  extremities.  Thus  in  elephantH 
the  pyrarni<lid  trart  18  HUiall,  while  in  man  it  is  ninM  higlily  deveioptnl 
and  large.  Hence,  it  itt  evident  tJtat  thl^  traet  trauHmits  lh<i«e  volun> 
tary  iinpnlKes  whioh  are  eoncurnetl  in  the  finely  adjuHteil  niuveinents 
of  vnliliori. 

Kaoh  uxone  iu  thtd  tniet  being  a  proeest^  of  u  motor  ueuitine  of  the 
cerebral  cortex,  is  dependent  n|>ou  that  uenronc  for  its  nutrition.  If 
the  tvrtieal  ueurouea  arc  dcstroye*!  or  if  the  axone  is  separated  at  any 
point  in  its  course  from  its  neurr»ne,  it  degenerates  to  it«  tt-miinal 
bnish.  Menre  a  dogenomiion  of  the  nmtor  traets  of  the  ctird  may  Iw 
due  to  disease  in  the  brain,  as  in  lienii[ilegia,  as  may  i>e  dm-  to  any 
transverse  Icsitui  of  the  ej>nl  wluch  ^e|Kinite6  the  axnues  from  their 
neurones.  The  tollowing  figures  (14  to  17)  of  ^peeimcns  demonstrate 
dcaeending  degenenilion  of  the  motor 'Iniets  iu  the  ittrd.  Fig«.  14 
and  lo  show  tleseiMidiug  degeneratiiin  etinseijueni  ujmju  hemipU^ia  of 
alight  and  of  severe  type,  the  anterior  median  column  on  the  side 
of  the  hntin  legion  and  the  lateral  pyramidal  tract  n|H>n  the  other  side 
being  degeneratctl.  Figs.  KI  and  !7  shuw  deseending  degi'neration  in 
both  latei-al  pyniniidal  and  ariti-nor  mwliari  columns  eoustipient  u|H)n 
a  tnirLSverw  myelitis  Kieatetl  at  some  distnneo  alxive  the  level  fn»m 
which  the  wM-tiou  is  taken. 

Paralysis  of  the  eorti co-spinal  tj'pe,  which  is  always  due  to  a 
diaeaae  in  this  first  element  ot  the  motor  nieelianism,  has  the  follow- 
ing eharaeteristics  *    The  muscles  paralyzed   are   jrartially  and   not 
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absolutely  poralywH.  All  tlie  muscles  of  the  limb  affectecl  art* 
alxjut  equally  invulve*!;  the  limb  is  stiff,  its  joints  ix'ing  movixl 
with  (lifficiitty  and  slowly  on  »(xi>iint  i}(  the  njiii'  (wnditinn  of  thf 
iuui!!<;leri.  The  muHcletj  are  thus  in  a  state  of  sliglit  touic  cuutnic-tioa 
and  are  hypersensitive  to  mechanical  irritation,  bo  tltat  tapping  a 
muscle  profIu(X<»  a  quick  eontrartion,  an<l  tapping  it^  lendou  causes 
a  prompt  respoii*-.  The  ninsclef*  ftliow  no  tendency  to  atrophy, 
thnngh  fniin  dii^tiM-  thry  may  g'radnnlly  bec^ime  tmmewhat  dim. 
They  arc  never  flabby;  their  nutritiim  is  gtxnl ;  there  is  no  change 
in  their  electric  excitability.  In  this  form  of  puralysis  the  circu- 
lation of  the  Utnb  id  sometiuit'^s  ini|KiireiI.  Then-  is  sH^bt  bluonew 
and  coldness  in  the  extremity  and  u  tcudeuey  to  rvdcnia.  St'usory 
disturbam'ca  do  not  necessarily  attend  this  tom»  of  pinilvjii*,  and, 
if  ihcy  are  present,  are  an  indication  of  disease  elsewhere  tliau  in  the 
niiitiir  InuA. 

Tliif*  ty[»e  of  |Mmdysifi  le  ween  aft*;r  all  forinH  of  evivlmd  di.siiis*-,  ami 
then  iwuidly  affectM  the  arm  ami  le^c  U|>imi  one  side  (hcmlph'^'a).  It  ij* 
aim  (M«n  in  tjoch  lower  Iimi>s  ai\cr  a  traasvcrK;  legion  of  the  ciml,  such 
as  may  be  pr<Klucc-d  by  I'ottV  diwase,  by  transverse  myelitis,  by  softcu- 
inj;  from  thrombosis,  by  hemorrbi^re,  or  by  tumors  of  llie  spinal  oonl. 
If  this  transverse  h'-sina  is  in  Uie  (?cTvi(«l  n^ion,  ihe  arms  are  al*>  in- 
volved. It  is  also  seen  in  prinuiry  lateral  i^rlerot-is  and  in  sypliiiitie 
juim pterin,  in  which  eonilltinns  it  Ia  limitetl  to  the  \*-f^ 

The  second  or  spiuomuacular  t)"pe  of  pjiralysis  has  an  entirely  dif- 
ferent »et  of  characteristicg.  The  luusclcji  alTecteil  are  usually  entirely 
paralyzwl  at  the  ontset,  ami  if  they  ri'«>ver  at  all,  recover  slowly  and 
lin[H;rfe<-tly.  While  all  the  muiuiltw  of  the  liiuli  may  l>e  atleetet],  as  a 
rule  they  ar*f  not  j  a  few  muf^des  here  and  thiire  u|Jon  the  limb  being 
greatly  |xir.ily7A'd,  while  otliers  retain  thtiir  p<.iwer  ;  or  if  all  the  mus- 
c\eti  are  panilyzed  at  first,  >vime  will  n-^'ovcr  to  a  jrifater  extent  than 
others.  The  limb  is  never  stiff,  but  lian;js  lulpless,  yielding  to  the 
force  of  gravitation,  its  Joints  being  relaxed  and  the  articubr  surfaces 
no  longer  being  held  in  close  appniximation  by  the  tonic  eontractioD 
of  the  muiwha  ;  henoe  these  joints  are  all  more  fn-ely  movable  than  in 
health.  The  muscles  are  relaxed  and  Habby.  Tln-y  do  imt  ifspond 
1o  meehanie^il  irritation  by  tapping  with  a  hatiimer,  and  tapping  their 
tendons  docs  not  cause  contraeiioii ;  tlie  so-called  tendon  re6ex  is  lost. 
Tlie  mustdes  atrophy  very  soon  after  they  are  first  affe<'te<l,  and  thid 
atnjphy  may  go  ou  nipidly  until  but  little  of  the  muscle  Ls  Icrt.  There 
is  an  early  appeamnei-uf  the  reaction  of  degeneration  in  tliomusele;  that 
is,  it  no  longi?r  respoials  when  cither  faradic  or  gjdvauic  excitation  ia 
])assed  tlirough  its  nerve,  and  it  no  longer  res(K>Dds  when  taradism  is 
applie<l  direetly  to  it.  The  circulation  in  the  limb  is  always  impnired 
in  this  form  of  ])aralysis.  The  vi-fv-vls  are  relaxeit,  llu-  bl(NHl  pressnre 
is  deereaseil,  there  is  a  slow  capillary  eireulation,  the  limb  is  blue  and 
cold,  and  all  the  elieniiiid  proee-s-ses  sceui  to  Ik-  delay i -d  ;  hence  llie 
surface  temperuturc  is  mur-h  ciddcr  tliau  in  tbe  first  type  of  jRirulysis. 
Soon  after  tlie  onset  the  limb  is  likely  to  be  covered  with  ciammy  per- 
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The  Cervical  and  Sacral  Enlargements  of  the  Spinal  Cord  In  Cross -sect  Ion. 

(Starr.) 

Showinc  the  varloiu  n«urons  In  th«  gtiy  m&itar.  (he  direction  of  their  axoru.  and  tht 
vartelies  of  fibers  In  the  different  columns  t>r  the  cord.  Blue,  motor  neurons ;  red.  sensory 
■warcns:  purpi:.  ajdociaiicn  neurone  and  axons. 

L  \iii   uudlAn  euliuau.     tl.  AulnolKictid  i-ilumti.     III.  <:<>**»*  aalrr<.>1>irr>I  >Mi-n<linK  rnlumn. 

IV.  Ubf^Hal  ridiiiiiM-  V.  IjttrmI  (lyiainnUI  r<iluiiiii  VI.  lliirri  ivfrljirltiu  cotuiitii.  \  II  Ijaaailrr'a 
irsi^  ^'ttl.  t'jtl.  p»rtli>n  '>f  cvliunn  ul  nutU»i-li.  IX.  Ituul  i^mv  >4  lliF«>i|iiinn  '4  ft<tnl««li.  X. 
pi  iri^nttita  <--imnta-ali*|w<l  liundl'  t4  Hi-liUllM.  XI  t'lmt.  n<-iiiiiiwniitl  intrl.  XII.  Ciituntn  t<(  CtitL 
XIII.  iCn-t'ifOBrKiitU  trari 
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spimLion,  and  liitt-r  on,  whfn  tlim  is  no  longer  preset,  it  is  very  difli- 
cuU  to  lu'iit  it  tip  to  the  lemperature  of  the  other  side.  Sensory  dis- 
turlwiici's  dn  not  n«st«irily  uttt>nd  diii*  fimii  ol'  |mnilyma. 

Thb  tv|if  iif  [uindvsi.<i  is  ilue  to  a  U-j:<ion  of*  motor  cells  id  the  anti^rior 
gmv  hnnis  of  ilif  i-i\n\  (Fig.  l-"^,  tii)  or  to  iiii  afll'clion  of  Ihc  norve 
trunkit  contiiiniiii;  ilu-  iixoiies  of  these  motor  netinjiies.  It  ocoiirs  in 
infaDtilc  spioal  paralvtfi^  or  anterior  poliomyoUti:ii>  iwutc  or  chronic  ;  in 
ainyoti»phi('  hth-ral  wler«i»is ;  in  myelitis,  cither  lo(-:di7,e(l  in  a  few  scg- 
mtnm  or  oxtenfiivp  tJirt^ii^h<mt  tlie  cord  ;  in  pyrinjrooiyeliii  when  tlie 
le'-ioii  invniliw  the  anterl<tr  honij* ;  in  imnors  and  hemorrhaj»es  witliin 
the  ci>rd  ;  and  in  solVeuing  of  the  cord  due  to  embolism  or  thromhoHiii. 
This  type  is  idso  pretiont  in  neuritis. 

The  PKLson  for  these  elmnwteristies  of  this  second  type  of  paralysis 
will  be  W'tter  iinder4ioo«l  if  the  anntoniiiiil  atruelnre  of  the  sitxHid  piirt 
of  the  motor  tnwt  w  eonsidereti.  The  motor  neurones  of  the  oord,  ns 
fdready  statk-d,  lie  in  the  anterior  part  of  the  jrr.iy  matter.  This* 
motor  ucuruoes  are  not  scattertxl  irregidarlv  through  its  gray  matter^ 

Fio.  18. 


i|p*  .if  will  lit  Id' 


but  are  coHortP*!  into  pnMips,  the  lartrer  number  of  proups  lying  in  the 

tmcal  and  Ininbar  enhirj»enieut.s.     The  number  of  these  jfroupa  varies 

Pprally  in  different  fieproents  of  the  cord,  ss  is  shown  in  Fij^a.  lA  to 

20,  aiid  tlie  f;rou|>s  luive  u  varying  extent  longitudinally,  so  that  while 

groups  ore  limited  lo  a  single  segment,  otliers  extend  through 
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several  si'^ments.  Each  group  of  Ui-urunes  coiitrola  a  singlo  mnB(i\e  or 
group  of  muscles  whicit  ad  siimiluincously  aud  iu  Iianuouy.  Tlie 
I'undanieDtul  movement  of  flexiou  and  exteutuun  of  tlie  larger  muscles 
of  tlie  limbs  uie  represented  in  the  larjjrc  pvups  of  the  median,  anterior, 
and  lateral  puns  uf  tlic  nnterior  lioni.  The  a(x>ei48ory  movements  of 
dti!  fiiigi'if  ajid  tfK'8  whioh  arc  i>eculiar  to  monkeys  and  to  man  are 
repnscuted  in  tlie  smaller  gruups  lying  nuarur  tlie  ucnlral  portion  of 
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11iegrou|ii>(if  <«Ua  III  lli«  ADlnt'ir  bi^rn  uf  ihrvH""'  Cord  «l  IIh' wti-fliti  n-rriciil  m^ipdI. 

the  ^ay  mutter.  In  Figs.  18  to  22  gruup^t  of  oelU  at  difiereDt  levels 
of  the  wird  are  shown  an<i  it  will  Ix*  soon  that  they  differ  in  their  situ- 
ation and  extent  at  diflerenl  levels.  A  careful  .study  of  comparative 
anatomy  and  of  the  Ksions  oeciirrinc  in  antorior  poliomyelitis,  in  which 
iliisesise  single  pnnips  of  eell«  are  aflerteil,  has  enahled  us  to  determine 
the  exact  level  iu  the  ennl  of  the  variniLs  gniupfi  of  eells  reprt.«onting 
(lie  various  muwies  uf  the  IhhIv.  These  »re  shown  in  Tahle  1,,  which 
pivcs  each  scpmcnt  of  tlic  ec'r\'ical,  lumbar,  and  sacral  regions,  with  a 
list  of  tlie  muscles  represented  iu  each  segment.  It  will  be  noticed 
that  some  muBcles  are  reprewnted  in  two  or  even  three  segments,  while 
othfT  mus(r]es  are  represented  in  hut  one.  It  is  evident,  therefore, 
that  if  the  h-rAtm  in  the  eord  h  limited  to  one  segment,  it  will  paralyzi* 
wmiplelely  two  or  three  niuseles  which  are  nepresentc<l  by  motor  nen- 
ronea  in  that  segment  only,  and  it  will  jiandy/e  jNirtially  other  muxeles 
whieJi  are  repre«eiite«l  ncit  only  in  (hat  segment,  but  also  in  adjacent 
segments.  Henee  the  npimrent  irregular  distribution  and  <tcgrce  of 
the  pandysiH  in  various  muselea  ujmiu  lliu  limb  in  cases  of  infantile 
pamlyjiis. 
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of  vrbt  uid 
AngenL 

Loiia  n«xon 

nf  wriM  and 

flngrrft 
EKicnwir  of 

Uiumb. 
lolriiitk 

Bstetwor  or 

Uiinnb. 
lolrtniie 
jimim[c«  vH 

llMXift. 

L    l^wlNr. 

II.    Uinlwr. 

in.    LaMlMe 

IV.    LuialMr. 

T.    Untam. 

\9aAx.  iMmhi 

tWilhial. 

Ti«iunm«ltik 

fMM. 

I>UH. 

UMU. 

Haflorlim. 

IJiind.<>Kl.crariiL 
ClbtunUir. 

OMiinlor. 

Addii«1iin», 

Glutvi 

Olutri. 
BlmjM  fbmoria. 

ruvtlwiu. 

U.   bcnlL 


RcL  l<'ai:.  4is. 
VtaAr.*, 
TlUallj  |«iiL 


IM.    HKnd. 


liitriuiic  uiiudci  uf  Toot. 


IT.  u*  T.  BHial. 


Siiiliiiih'r  aiil  M  Ttatcw. 

nriMal  HMMlMk 


Coriaiii  PjuK'iiil  fcirni.*i  nf  llio  sc^-mul  lv|»c  nf  paralysis  are  quitt'  eoin- 
miiiily  n-(iiirnijE<i1.  Tlm.s  w«'  have  tii  luitfrior  (tolioum'Iitiii  Uii-  upper- 
«nn  iTpp  nf  iKiRilynU,  in  wliich  tlit*  deltoid,  bii-eps,  (tupiiiator  Iong;iis, 
ami  mii-s.'!<ti  iilinut  the  nhniil(l«T-bIiwle  wxc  affected  lotjether,  the  muscles 
ni<A-iii;r  the  wri-^t  ami  fiugers  e^capiiip.  HctcroriiTf  In  thu  table  will 
iJiDW  that  thia  form  '\»  dm;  tn  a  Irjsinn  in  tlio  iipiK-r  part  of  the  een'tcal 
«nUrx*''"*-"^     "^^  ^^  'I'^^fi  *  lower-arm  tyiM-  nf  jnntlyt^iB,  in  whicth 
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the  miifwlps  which  movp  the  6np?rs  aiul  wrist  are  alone  iiivadwJj  the 
supinator  loujais,  which  Vwa  ainoiig  ilu'ni,  ewjipiiip  entirely.  Keler- 
enr«  to  llic  table  will  show  ihiit  tliie  is  tine  to  ii  k*ion  nf  the  lower  eer- 
vieal  eolai^ement.     Tlie  eanie  diRiiuctlon  can  be  mwle  in  iwiralysis  of 


Fig.  30. 


The  )p;tt>up«  of  rt-ii»  111  !iii'  'iinii  i.iiiiriiir  •rjini'-ni  m   -.lU'  ijiinni  ••■  iM 

the  lefT,  there  heinp  it  thijfii  'yiK-,  ii  lejj  lypc,  and  ii  toot  tyjie,  aeconjing 
OB  tlie  lesion  h  in  the  u{t)>er  liimhar,  DiidlumlMir,  anil  saeral  He^inents. 
Br  reference  to  the  table,  therefore,  it  will  be  possible  in  any  caae  of 
paralysie  of  tlie  second  type  to  arrive  at  a  localization  of  the  lesion  or  at 
an  estimate  of  its  extent  in  the  eoni  wlien  the  muselea  pHralyze<l  arc 
exaetly  delermiiied.  The  eleetrical  examination  will  assist  in  this  de- 
lemiiuatton,  inasnuieh  as  the  nniwles  whoBe  )>rroupR  of  cells  are  de- 
Btroycd  will  have  lost  their  faradic  excitability,  while  the  miiwles 
whose  jfronps  of  cella  are  intjiet  will  show  no  ehan^  in  eleetrical 
reactions. 

That  the  motor  neurones  of  the  cord  have  a  dititiru't  influence  H|>on 
the  nutrition  of  tlie  muscle  and  u)>ou  the  circulation  in  it,  is  shown 
by  the  rapid  atrophy  an<l  the  vasomotor  disturbances  in  the  muscle 
which  also  attend  thtt^  typt^  of  {nralysis,  aud  to  which  aIlu«iou  has 
already  been  made. 

It  has  already  been  slated  tltat  tJiig  type  of  (Mindysis  may  lie  due 
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to  a  lesion  in  tlic  axones  urisini;  frum  the  motor  neurones  of  the  cord. 

It  it)  to  be  rcmcmUriHjj  however,  iJiat  after  their  exit  from  the  cord 

these  a.\<*ut>!i  are  diviJe<I  up  into  uerves,  beiug  distributed   in  various 

dircctioua  throupih  tlie  hmnehifLl  oitd  lumbar  and  saonil  j)lexu.se6.     A 

tdifTcrt'titi:!!    diiigiiueid  i-iin  alwayrt  be  made  l>etw(.-«u  lemous  of  the  i^pinul 

/oordond  lej^ionn  of  the  nerve  trunkfl  by  the  distribution  of  the  jKir- 

I  alysis;  for  the  iiuiseU^  which  an?  jMinilyzi-il  tup^'tlier  from  a  lesion  of 

\a  Binglc  nerve  are  different  from  the  muwies  |>aralyzc4l  tt^'ther  from 

ia  lesion  of  tlie  spinal  cord.     Tlnis  the  deltoid  is  often  iianilyzed  fmm 

a  legion  of  the  circumflex  nerve  alone,  hut  ia  never  pandyzeil  alone 

from  a  lesion  of  the  cor<l.     Thus  the  exten^trs  of  tlie  wrist,  together 

with  the  supinator  longu^j  are   pani1y7/'d   in   h-^tinnx  of  the   muiseiilo- 

epinil  nervu  ;  but,  as  alrwidy  fitateil,  Uichc  mus4_'Iet*  are  never  paralysed 

together  in  Bmall  leaiona  of  the  spinal  eunl,  tlieir  gmupg  of  wlls  Ivinp 

iar  a|mrt.     And  what  is  true  of  the  iiervea  of  the  bruehitd  picxua  is 

alfto  true  of  the  ner\*es  fjoinp  to  the  lower  extremity.     Hem*,  while 

the  chamoterirttics  of  paralysiH  in  Kwions  of  the  spinal  c^onl  and  of  tlie 

mt5(or  ncr\'e  trunks  are  the  tuune,  tJic  association  of  paralyz«xl  nuLseles 

with  one  nnitther  in  the  two  ivHuIitionK  dilfcm.      A  further  point  of 

dilferenliutinn  is  also  found  in  tlic  distrilmtioa  of  anox'^thesia  occurring 

witii  lesiona  of  the  nerve  trunks,  aineslhesiu  being  fre»jucntly  pivaent 

in  leeioDS  of  the  nerve  trunks  and  not  necessarily  present  in  let^ioDS  of 

the  motor  neurones  of  the  cord.     Furtliermore,  when  it  is  present 

'from  a  lesion  of  tlie  conl,  as  will   be  8ho\m  later,  the  distribulion  of 

the  antoitlii-sia  in  the  sUIn  differs  entirely  from  tlie  distribution  of 

anaMtbeaia  after  a  IciiioTi  of  l)ie  nerve. 

It  is  tliUin  possible,  from  a  sliidy  of  pamlysiH  and  of  its  efiseutial 
charantrristies  ami  distribution  in  any  raac,  to  reach  a  diimnosis  and  to 
localize  the  Icj-itm  and  to  diffen-ntiate  b<!tw(!ru  lei^ious  of  the  motor 
tnit^ts  of  the  cord  and  nf  the  motor  ueuronee  of  tlic  cord  and  of  tlie  ncr^'e 
tmnlv.'i. 

Ttiere  arc  cases,  however,  of  gcnend  diseaw  of  the  cord,  mwh  aH  a 
general  myclitiH,  involving  lx>lh  the  wliite  tnicLs  and  the  gray  matter, 
in  which  a  third  ty[>e  of  pamlysiw  is  obser\eiI.  TIuh  pn-sfnts  souw 
of  the  chnnicteriatica  of  both  tlie  former  types,  and,  were  the  diagmjflis 
to  rest  ujKm  tlie  examination  nf  tJie  iKimlysiH  alone  it  might  pret*eut 
certain  diffieultics.  Fortunately,  tliere  ai*e  other  symptoms  always 
prcwnt  to  guide  uh  in  the  diagnosis ;  for  in  a  general  inflammation  of 
tlie  cord  the  chjingcs  in  n-flcx  action  and  in  tJie  contnd  of  the  bladder 
and  rectnin,  and  the  tendency  to  vcrj--  severe  trophic  disturbances,  are 
so  marke<l  as  to  leave  no  doubt  regarding  the  actual  eoudilion.  In 
tliis  third  type  of  spinal  paralysis  the  jjanilysis  resembles  more  cloeely 
the  eecoud  typo  than  it  docs  tlie  first,  there  being  the  same  total  par- 
alysis, the  same  atrophy,  and  the  same  reaction  of  degcucration  in  the 
paralvKc*!  niuM-lcs  ;  but  the  distribution  of  the  paralysis  is  more  exten- 
give  —  is,  in  faet,  fnipienrly  total  in  lj«>th  logs  and  almost  complete  in 
both  anns,  and,  although  there  is  ih>  rigidity  of  tJie  linilm,  tla-re  is 
sometimes  an  inenuse  in  tJie  reflex  activity  and  in  the  mechanical  ex- 
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dUiliilltr  of  the  nni«clc8  in  tW  vnr\y  stage  tlioujili  later  tliey  nro  lost. 
Ttiii*  ii*  particularlv  noticed  in  the  disease  nravfitrnphii'  latenil  tk-lorcMtis 
in  which  both  the  latoml  tnict^  und  the  anterior  horuA  nrv.  Rinniltanc^- 
ODsly  prrtgre*wively  destroywL'  In  this  diwiwo  thi-  fiiml  tyjxj  «l'  par- 
Jyeis  is  pre^irnt  iu  the  le^  lur  scvorul  months,  and  tlie  flrocmd  tv|t4<  is 
it  in  th*!  amis,  ass^H-iaU-d  with  nn  incnsistnl  niwhiiuifiLl  fxcita- 
>ility  of  the  nitiH(;lc-K,  hut  fwmlly  l1)!»  is  loHt,  und  the  armi<  prcwnt  tlie 
typicul  second  type,  whieh  pnuhially  and  tiiudly  exttiudij  also  to  llie  legs. 
In  caiws  of  injury  of  the  spinal  f()rU  hy  fnurturi-s  and  dislocjitions  of 
tbe  vertdirie,  t!ie  spinal  (!oni  may  be  peri'MisIy  hruise<l  or  it  tm\y  Itc 
ahAoIuti>ly  (lijynif^njtwl.  The  iJyinptoraB  of  paralysia  app-ar  to  difler 
Mimewhnt  in  these  two  eondilioni*,  h.-*  has  Ikh-'h  (*Uown  hy  Thorburn ' 
iind  l>y  Kfviher,'  AVhen  the  Bpiiial  cnnl  is  injured,  hut  not  deytmv«l, 
(here  is  total  paralysit)  Inflow  tlic  level  of  the  injury,  with  a  condition 
of  rifjidity  of  the  limbs  and  an  iTiept^Lsc  of  teiKlon  reflexes.  There  is 
alwt  a  loas  of  coatr'd  of  the  bhidder,  whieh  niay  take  the  fonu  either 
of  rt^ciition  of  nrine  or  of  spontaneous  evaeuation  of  the  bladder. 
There  is  likely  to  lie  some  dititenlion  of  the  abdomen  by  gas,  due  Iu  a 
|xindyN)s  nf  the  intt>!<tiiiul  wall. 

^\^le^  iheppinid  t»r<i  Isahwihitely  divide<l  or  deMmyed  atany  level, 
.then;  \»  total  {lanilyslH  1m-Iow  thin  level,  the  HuibH  tM--in}r  eoinpletclv  ro 
(ed  and  not  In  a  state  of  rigidity.  The  pamlyitis  is  symmetrical 
l|M>n  the  two  sides.  The  tendon  reflexes  are  absolutely  Umu  There 
alway^i  Q  reli-uiion  of.  urine,  whieh  lias  lo  Iw  relieved  hy  catheter; 
there  in  lyni[KiiiileH  with  diiJtenlion  nf  the  iibdoinen  ;  there  is  a  paral- 
y«t»  of  tlie  vii-soeoustrieiors  leading  to  a  dilatation  of  the  subcutaneous 
veims  bihI  conse<|UuDtly  to  an  iucreaaed  temperatore,  and  Ui  priapism. 
Th4>rc  in  an  ineresL^  in  the  genital  reflex,  ol>t.aine<I  hy  pinrhln^  the 
tc]«(iele.  There  is  a  lo*iri  of  gentibility  to  p:iiii  and  tem{HT.Ltuii%  and 
ly  to  touch  alfMi,  at  a  delinile  level  of  the  Aiirfai-e,  uh  shown  in 
VII,  (See  [lajite  46.)  In  any  case  in  whieh  these  elinracterislies 
are  nl>sent  aller  an  injur}'  nf  the  npine,  it  ia  certain  that  the  eonl  hii8 
not  been  coniph'udy  ilestniyed  at  the  level  of  the  le&ion. 

Spasmodic  Contractions  of  the  Musclea  of  nn  involtiutary  kind  arc 
nated  witli  iNiRtlyttitt  in  many  fornts  of  xpiiial-eord  disease.     Like 
lysis,  they  can  be  divideil  into  two  eiitegorics.     When  the 
Otion  present  ia  !>[Mi«tio  paralyais  and  tlte  miutele«i  are  ri^nd  and  re- 
exa^^raied,  |Kitientj«  oUen  notiee  a  »p«>ntaneons  tremblinp^  nf 
entire  lindi,  dtii'  to  alternate  eoutraetion  <if  the  two  Met>4  of  op|KK!t!u^ 
iniutrK-s.     This  is  unuidly  attended!  by  an  extensor  fl|Hi8m,  so  that  the 
,ic^  are  BtiSeni^d  and  shako  more  or  h-ss  violently.     The  ntndition  i» 
sionnlly  *>  estri'ine  as  to  warrant  tlie  terra  "spinal  epile|i8yj"  first 

'Tlw  vivwoT  Ijiliiru^kr  ftVat.  SUbchr.  f.  Nvrrvnh.,  July,  I9rM),  that  each  Kioapof 
"iaal  GfH*  rvfireKntu  a  uint-ti«iui  I  i^WSniiiuUfd  ulJan  and  mil  »  bjkwIsI  tmuole  or  (^nnp 
'  DUBrln.  m  cantnulicUil  )•>  lUe  iihenooiona  of  lattuitile  »f\a»l  pumlyaiB. 
I  ^  .-   .._:!....;-_  .-  .1.    siirvi-ry  (if  the  Spinal  (\ml,  Phifaulclpba,  ISM. 
*'  iltT  WlrU>1<aii]e,   xtisl<^h  aU   Ik'itn]^  siir   I'hy--<iolo(rt«  <W 

Mnw.i.  -.-     uL.        .   ._rkvH,"  >IiUh4-iUiii^-naiM(l«u  tirutugebietoi  dtr  Mnliun  Ood 
aiinintie,  Jvnfti  iSV^i  voL  i.,  pp.  401-46a 


TTTK  BPryAL  COlBJy. 


aHplktl  to  it  by  Cronn-Sf-cjuaixl,  iilthoiigh  this  term  is  misleading  am 
{^IkjuUI  \)c  (liscardi-cl.     Tliis  Byiwptoni  is  e-e^.n   in  lati^nil  wli'i*owi!*  (nnn 
auy  caitw,  auJ  is  intliailive  of  h  lesiou  in  the  latirul  (.vjlumns  of  the 
conl.     Wlitn  it  is  prest;ut  tlic  lesion  does  not  iuvolve  the  spinomuacii- 
lar  cipinent  of  the  motor  tract. 

^^ibrillary  twitcUines  of"  the  mnscK's  are  much  ]o«s  pninful  than 
spiism  of  thi!  entii-K!  nmscUi,  hut  give  ponsideraMo  (linc^omfltrl.  Such 
fihrillan-'  twilchiiigs  iiTe  |nt'wnt  in  iliseusos  of  iJie  ank'rior  horns  of  tlio 
w)rd,  e!-(twially  in  (.'hnmiti  luitcrior  iw.iljnniyelili;*  mid  in  isyriiijiouiyelia. 
Individual  filire-s  of  the  rmiwles  ahtrnalt^ly  contract,  pruiinein^ra  little 
wave-like  movem*mt  which  froes  on  in  tlie  muiu'le  jlwlf.  This  d'K-s 
not  involve  a  sufficient  numlter  of  the  muscle  fibre's  to  pro<luce  any 
contnu-tioTi  ol'  thij  iruiH-le  m*  a  wlude.  Such  tilirillary  twitcbiiigs  can 
he  eliciti'd  bv  jienMiN-tion  of  the  liiilw-k'  or  by  cX|MisurL*  of  the  Hnib  to 
Cold.  They  aiiiiC^  iiidicnto  a  iHscjuk;  lU  .Ok^  iiiulgr  .(.'cIIjs  c*iiilnilliug' 
tlie  muscle,  as  Ihev  are  absent  iu  all  forms  of  nitiseiilar  dystrophy  in 
which  the  disease  is  exchisivcly  a  miisenkr  uftcclion  ;  hence  Hich  fibril- 
lary twitehinps  are  always  a»*ociat<.Hl  witli  the  second  type  of  paralysis. 
They  owsisionally  aecf»mp:iny  tiie  tliird  type  of  jJiiralysis,  in  which  the 
motor  cells  are  also  al^'ect«l. 

Disturbance  of  Eefiex  Action  is  a  symptom  of  great  iniportiuii>e  in 
6|)inHlM'<jril  dii^iises,  the  itierejuv  in  reflex  activity  or  the  suspensicm 
of  reflex  aclivliy  bciii^'  Iwjlh  of  great  si^iiifn*aibcc.  Tin-  tliagnmi  (iMige 
48)  shows  the  aiialoiiiiciil  basis  of  a  ^irn|»le  relh-x  act.  Whatever 
theory  may  Im"  held  with  regard  to  the  exact  imtuir  of  the  tcutlon  re- 
flexes, whether  they  are  due  to  pure  meebnnieal  irritation  of  tJie  fibres 
of  the  muscle,  whose  tone  is  maiiilnim-d  by  spin:d  impuls«>s,  or  whether 
thev  are  due  In  a  tninsmiwi<>n  of  inipiiltks  thmnj^Ii  the  spinal  conl,  the 
facts  hen'  stntwl  luihl  true. 

A  relies  act  is  the  imniwliate  resnh  of  a  sensory  impression  receivei! 
in  the  spinal  eord,  and  it  takc^t  place  without  necessjirily  pnxhicing  any 
conscious  pcri^|)tiou  and  without  any  viduntitry  f;uidance.  The  sen- 
sory nerve  entei-s  the  spitud  eon!  through  the  p^wterior  nerve  root  and 
divides  into  two  psirts,  which  separate  in  a  Y-(*hft]je(l  division,  one 
branch  passing  npwaid  ami  the  other  downward  in  the  root  a«ie  or 
column  of  Bnnlnch  (see  Fig.  13,  B).  As  these  branches  piu*s  up  and 
down  they  give  ofl''Hl  right  angles  to  their  etturso  small  twigs  (collal- 
cnds),  and  these  (.xilhiteruls,  its  well  as  the  terminal  filameiitti  of  the 
branchc?*,  temnnate  in  bnisli-like  exjMinsioiis  in  the  gray  matter  of  the 
cord  at  various  levels.  Tlitis  a  sensory  impulse  entering  in  a  posterior 
nerve  is  dislributCHl  to  a  ex>nsiderahle  extent  of  the  gray  matter  of  the 
eord.  Some  of  tlie  terminal  filameuLs  pass  forward  to  end  aliont  the 
motor  iieumiies  of  the  anterior  horn  of  the  same  side  upon  whieh  they 
enter  ;  others  pass  forward  and  crotvs  through  the  posterior  commissure 
to  terminate  alwut  the  motor  neunine^  in  the  anterior  horn  of  the  oppo- 
site side;  these  subserve  reflex  motor  aets.  Others  terinitiale  about 
the  large  cells  in  the  median  gray  matter,  which  are  the  intrinsic  or 
asHorialion  cells  of  the  <>ord,  and  transmit  the  impulses  to  other  levels 
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wbcrc  they  reach  other  motor  cells  (Fig.  13,  a);  others  end  about  cells 
whose  function  is  to  oonrmi  vasomotor  and  imjihic  rt-fiex  iu?ts.  Thus 
a  single  sensnni*  imptilM-  t>ntcriti]^  tJn'  i>onl  nuiy  1h.>  wiilfly  (lit^tril>iiti>(l 
sad  awaken  many  reBvx  nets.  Iinpiil!M!S  eiitermg  the  cord  through 
ihp  sensi.ir."  nerve,  niid  thug  rt-ncliiny  various  iiKH'huDisius  of  the  conl, 
wt  up  lui  activity  in  tht:  varioiiH  cvlU  pn-'sitUnj^  over  iJh'j*c  mwhanifons, 
and  Jicii«.'<'  miitur  inipuI'iC'S  patw  outward  t'l  tbf  inu*'Ii*s  or  to  the  vi»(!ertt 
and  result  iu  their  t«»ntnictton,  and  henoe  Id  motion.  The  number  of 
these  reflex  aeis  oonMantly  p^ingon  in  the  b«<ly  isenormmis.  In  faot, 
in  ninny  of  the  lower  aninutls  the  sptnnl  eord  is  an  niueb  more  ileV('Io|>ed 
tliun  tlie  bniin,  tJiut  it  in  eviilcnt  llmt  nlinoKi  the  entire  uer\'onH  nK.i;h:iti- 
hsm  uets  without  i-ousciims  jHTception  or  v<^luiiuir>'  control.  The 
whole  n^lntioD  of  nutrition,  of  eireulatiou,  uf  dt^-;itiou,  of  repnxlue- 
lion,  and  of  excretion  is  under  tlie  control  of  tlie  spinal  eoixl  inde- 
pendently of  the  brain.  Thin  is  proven  by  the  iiiet  that  in  man,  when 
c«HiK:ioiii*ncfis  iii  fliiHiK-nile^I  in  ploep,  in  nmui,  or  by  i-xtensive  injurivji  itf 
Uie  brain  ettrtex,  an  in  |>iuv-His  and  m-uiIu  dementia,  tluf-e  vt^-talive  fuiie- 
tiiiDs  gi)  nu  in  a  mimud  manner.  And  it  i»  well  knuwn  that  infants 
born  with  defective  brains,  <ir  with  almust  no  bnun  at  all,  may  live 
for  i*evenil  months. 

While  the  nuijoHtv  of  th(«i-  n*flex  tu^tn  are  known  to  have  meehnn- 
iiciUft  in  the  eord,  there  are  <inly  a  few  reflexes  that  are  recogniize)!  and 
ihul  ran  l»e  tested  in  heullii  ami  diwww-.  Ti»-se  n*flex  aeis  are,  firKt, 
the  tendon  reflexes;  iteeond,  the  ttkin  n-(lexes  ;  tlnnl,  the  autt^nuatiu 
funetioui^  lA'  ihr  blwdder  and  re<!tina. 

(*i)  Tnuiftn  nil^-ffn  »rv  pnxhu-ed  by  tap]Miig  llie  tendon  of  a  muiM;le 
near  its  inHcrtiou  and  thus  producing;  a  Auddcu  iv^ninietion  of  the 
mu^rle.  Thuit  the  tendons  al>out  the  wrist  and  ellKtw,  the  patella 
tendon  at  the  knee,  nn<\  the  Achillea  tendon  at  the  ankle  am  l>e 
eXfiliil  in  a  j*late  of  hcaltii.  Wv  now  know  du-  exarl  level  in  the 
Bpinul  etini  that  ivintaitis  tlie  reth'x  nKM^lianisrn  neeessiry  to  the  exist- 
ence of  these  various  n-Hex  aet«.  In  Table  II.  the  various  spinal 
inu.«rti1nr  r<*flexes  art'  p^'^-"i  'he  metlxHl  of  producing  ilie  rcUex,  and 
the  level  of  the  A'^ment  controlling  each. 


Table  II.  —Loroiitatum  ^  Hfum-Htttr  Reit.-j  Am  in  ihe  ^>uuU  Curd. 

R«>flvJi  nHit.  IxKuliuuiufi  in  HfrmmU 

fdex  tlirutifcli  lliv  rirmpAlIiclto  :  Dil-     Fouitli  cfrriixl  lu  Unt  dunal. 
I  of  ibe  pupil  pnj«lij>s?<l  li;  iirilalion  of 
tlir  IMTck. 

Soijmliir  reflex :  IrriUitiMi  of  Uic  akin  orcr  the    Fifth  eerricnl  to  flnt  donmL 
KRpola  produoM  conuution  of  Ihe  tcapulor  • 

ISkct*  ■(»)  •npiirator   lonipia  :    Tapping  their    Fifth  nixl  •tilli  c«rvicsL 
T     (•ndutM  nrmtiii^-H  Hexion  of  thv  (oreum, 
IVlocfM  nrhcv  :  Tnpping  U'litbin  pnxluns  ex-    Sixth  ccrrical. 

tcuBirm  (4  fonmnii. 
Katimloliumpral  rHk'S  :  Topping  the  inn«r  lower    Sevcotb  oerricaL 
vOfT  of  tiiv  Kapula  caoM  aaducUoa  of  ibo 
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TABl.n  11.  —  Ijr^aatiimt^ Mwneutar  Stfiex  AeUin  the  .^'nal  0?rd.  — CmtOMed.' 
RcHvx  acts.  I.orAtiuii<>n  in  wnmeiiL 


Tapping  ex  titimrtLTMluTiKBt  tliL-  wrifA  causea  ex- 

lennipn  i>f  the  hand. 
TapjiiiiK  Hvxur  tL-ijduniiiii the  wrisl  cauwa  flexion 

nf  the  hand. 
^Imar  reflex  :  StrnkinR  palm  catuieH  cttisure  t)f 

tlnp'tn  ;  fmgcr  clonii-". 
AliiliKiiiiiul   ti-Hi-x  :   Sl.niking  Hide  of  alxluriK'ii 

oiUKUi  iTlni^'tiott. 
Genital   TvAex  :  Sijiintzijiii   llii'   kwtirJv   cmUKt« 

cantractinn  of  the  ahdoniinal  nitwrka. 
I^lcUa  Iviidcu  :  Kiriktng  U-ndmi  at  kiK-c  cauiHv 

extmaion  of  lhf>  leK ;  "  kiiw-jirli.'* 
Achillc:^  ti-ndon  nllL-s  :  Ta()p!ng  llic-  AchillfH 

Uiidiiji  fMii.-^^  flc'iiim  nf  nnkli-. 
Foffl  i-lontif :     Kxu-nt>ioi)    of    Achillea   tendon 

niiiMs^  tli'\ion  of  till!  ankle. 
rinnlnr    reflex  ;    Tii^klinR   sole    of   foot  cailwa 

flfsiim  nf  the  toes. 
BulfiiixkiV  rodex  :  S'intt:hint:  kiIq  fiT  f<«t  (tttlNM 
oxIi-nMoii  of   grvat   loc  and    tk-sion  of   thv 

utheiv. 
Mendel's  reflex  :  Tnppinp  ihc  tctidorw  of  the 

tout  niUHW  llexion  or  i-xletu*ioii  vt  Cliw  tiies. 
CJordon'ti  reflex  :  IXvp  pmtnin!  on   mtini'li*  of 

jiilf  of  k'K  (.■aiiw«  i-xU-rwioii  ^>f  the  lii?*. 
(IpiK'nheirii's  n-fles  :  Stn)kinB  the  outtr  side  of 

tliv  IvR  near  tlio  tihin  cniiM>9i  retnu-tKin  of  llio 

tiMH  and  cniitraelion  of  the  tihiali&  aiUieua. 
Bpuwn  of  aniw  on  irritation. 


Sixth  to  dghlh  cervical. 
Rereiith  to  eighth  cc-nicaL 
EighUi  ccrricnl  lo  flni  (loraaL 
Ninth  tu  Iwtrlflh  dorsal. 
F^rit  CO  third  luinhur. 
Siicund  and  third  luinlnr. 
FiME  to  Uxird  tacnU. 
Find  to  third  mcral. 
Pint  (o  thin!  Micrnl. 
Ficvt  to  third  ncniL 

rirsi  to  thini  Nutnl. 
FinU  lu  ihini  meral. 
Fint  to  third  ncral. 

l-Vunh  and  fifth  ncntl. 


Id  the  proc<>8A  of  diflcnae  thm'  i*olicx  acU  miiy  be  lost  or  tliey  may 
be  cxnggernt«]. 

Loss  of  Tendon  Reflexes.  —  A  \*k»  fif  the  rt>fl«>x  iinplicft  a  IraioD  in 
t)ic  r*'flt'X  mc<!liiHiisni,  citlior  in  the  sensory  nerve  whii-h  wnuUI  iieces- 
Harily  result  iti  u  coincitlent  eundition  of  unrest Iichi'ii,  or  jii  the  settmry 
reflex  fibres  within  the  curd,  which  nii^hl  give  rise  to  Um  syniptntn 
Q|{>ue,  or  in  a  de^tructinn  of  the  motor  meeliiinistn,  which  w<»tild  ^ive 
rifit^  to  a  coincident  condition  of  pjinilysis.  If,  therefore,  by  the  dis- 
tnhtition  of  the  nnmstlipsia  or  of  the  (mnilysis  it  ih  iM)Sfiilile  in  exclude 
in  nny  co«'  u  legion  of  the  nerve  trunk,  the  loss  of  reflex  nect'*Nirily 
im[ilie»  ti  h«ion  of  the  spimd  mrd.  This  legion  will  niHX«»trily  bt* 
Iiinitc<|  to  the  scptiient  C4intn>ll!iig  a  n-flex  U«le<l.  Tlifrefore,  in  the 
exatuiiiniion  of  any  eiisu  of  spiiinl  diw^ne,  it  '\»  lueunibfot  to  try  each 
of  the  reflexej*  in  turn,  and,  if  any  one  of  them  is  lost,  to  din^ot  |xirtic- 
uiar  core  tu  tlic  cx:imiitatiun  of  llie  other  functionfi  of  the  segment  of 
the  cord  in  which  the  lestou  is  iudicatai.  The  dii^easen  in  whicli  tlie 
reQcx  acttvities  are  fltiKpended  are  Itx^omon^r  ataxia  from  tJie  very 
earliest  stage,  and  also  thu.sc  eases  of  geiicTfil  pure>i.<i  in  wltit-h  there  is 
on  ciirly  complieatiiiff  si-len>Kis  of  the  pisterior  i»)hiiiiii.s  of  iIk*  oord; 
fij'ringoinyelia,  ituterior  pidioniyelitis,  general  myelitis  in  the  later 
Btagee,  tiunsverso  myelitis  at  the  level  of  tlie  legion,  di^^seminatAil 
scleroeis  when  the  patch  of  sclerotic  ti^uc  happens  to  lie  in  the  reflex 
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arc,  tumors  and  hemorrhage  in  tho  cord  at  the  mtc  of  the  l«)ion.  It 
ia  evident  that  a  loss  of  temlon  rcilexca  ia  a  commun  aecom|Kuiiment 
of  the  second  tyjw  of  panily-it3. 

An  Exasperation  of  the  Tendon  KeSexes  \s  a\ao  frcquentlr  ohRcrvod 
as  a  pymptiim  of  ttpinal  dLs^^Lse.  This  iniplit^s  n  si).S]>ensioii  of  tito  iiihib- 
ilnry  Ini[iulsa9  rniiung  frniu  (Jic  bruin  in  a  stale  of"  hiailtli,  wlileh  im- 
jnilstt;.  [MISS  dij\vnw:ird  through  the  lateml  cuhimris  in  tin- motor  tnu'tb. 
The  inhibition  Ixring  rcniove<l,  tJie  spimd  cord  reacts  more  quickly  and 
intensely  to  aeusory  iin|iultH!H  o)minf;  into  it  from  witiiout.  lu  this 
cx^ndition  a  jihonomenon  known  as  clonus  mnv  he  clicitoti  in  almogt  any 
one  of  die  t<>ndoiis  of  the  lonp^r  mustrles.  Clonus  coiisiaia  of  a  rapidly 
repealwl  series  of  omtnictions  in  a  nmst'rlt'  set  np  hy  a  stiilik'n  over- 
extension of  the  tendon  of  that  niUA<*It;.  Thus  if  the  patient's  leg  be 
allowed  to  rest  npon  the  left  hand  of  the  exiunitier,  and  the  ri^rht  hand 
^^raapinji;  the  foot  pYX'twcs  it  suddenly  bac-kwani,  tliiis  extending  the 
Achilles  tendon,  if  aukle  clonus  is  present  a  series  of  vibrations  nf  the 
foot  will  l>e  produced,  <Iue  to  a  repetiied  contraction  of  the  muscles  of 
the  calf  uf  die  lejj.  A  simdar  elonus  niay  lie  elleiled  in  the  quadriceps 
femoris  by  a  fi>rcible  pm-wiire  downward  ii|>*in  tJie  piUellu  tcmhui  when 
the  limb  is  reliixiHl  and  cxtendc«l.  A  similar  elonits  may  occjiaionally 
Iw  elicite<i  in  the  tcmloas  of  the  cllxiw,  of  die  wrist,  and  of  the  fingers. 

A  s%'mptom  known  as  Jiubinski's  rc6ex  is  usually  to  be  elicited 
when  the  tendon  reflexes  are  exaggerate<1,  and  is  a  positive  sign  of  some 
dis43ase  in  the  latcntl  eoliimn  of  the  con!  or  in  tlie  motxir  tnict.  Tbis 
is  a  sudden  extension  of  the  great  tot^,  pHxlui-ed  by  scmtehing  the  sole 
of  the  ffH>t,  due  to  n  (riintntetioii  of  the  extensor  muscle,  wbii'h  stands 
out  like  a  conl.  It  does  not  occur  in  hysteria,  in  which  other  reflexes 
may  he  incn:^>u>d  ;  hence  it  is  a  valuable  ilittgnostic  syinpti>in. 

Deep  pressure*  of  the  calf  mnscles  will  pnwiuee  extension  of  the  toes 
in  cases  where  ih<*  ten<lou  reflexes  are  exaggerated.  This  has  been 
called  the  Gonlon  reflex  nthT  its  discoverer.' 

Stniking  hard  the  outer  side  of  the  leg  near  the  tibia  sometime« 
muses  a  iNintmrtion  of  the  tibialis  anticus  muscle  and  retraction  of  the 
toi*.  This  has  U-en  tcrrtieil  <>pi»eiiheim's  ji-fli-x.  It  ciin  \m)  found 
M-hcre  ihe  tendon  ivflexes  iwv  <'Xaggeniled. 

The  existence  uf  clonus,  like  lliar  of  exitggeratetl  itflcxes,  is  an  indi- 
cation of  disturbance  of  function  iu  the  lateral  columns  of  the  spinal 
cord,  and  is,  therefore,  commonly  asHx^iatwl  with  the  first  typo  of 
spinid  paralysis.  It  is  also  an  early  indic;ition  of  any  pntholn^ical 
process  which  ioterfereti  witli  Uic  transmission  of  motor  impulses  from 
the  brain  to  the  cord.  Tlius  in  Uic  early  stage  of  Pott's  disease,  whcD 
slight  pressQR'is  made  upou  thecortl  or  some  disturbance  of  the  nutri- 
tion of  the  cord  oct-urs  opjiosite  tlic  caries,  the  reflexes  are  commonly 
exaggerated  iu  the  j^-gUKiiis  below,  Kxaggeniiif»n  of  the  reflexes  is 
prfs<-nt  in  latcnd  srlon>sis,  in  di-strnding  degeneration  of  Uie  lau-ral 
eulumns  Iwh.w  the  level  of  the  lesion,  in  sx-philiiie  pitraplegin,  and  in 
the  early  stage  of  acute  myelitis  when  the  jinthological  proceae  irritates 
*  Jour,  Jfenr.  and  >rcnl.  Din-,  Feb.,  2905, 
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the  nintor  iieuruiieji  Iwfure  t\wy  are  clentruved.  It  is  partiet 
notic*ftble  in  thi?  arms  in  amyotnjphir  hitt-nil  sdenwij*  in  Uir  Kirly  sta^* 
of  the  (lisousf,  hut  an  th«  pn>ct'jw  uriviiiiet'.s  reflf xes  are  lottt  iti  the  arnif, 
while  llicy  ii(»ntimie  to  U?  fjsjijfl^-raled  iu  the  legs.  An  iDeit!ft«c  of 
tcndim  reflexes  is  not  infrequpntly  oiiservt'J  in  hysteria. 

Whih-  it  is  true  thut  a  rnnipn-ssion  uf  the  spinal  wird  of  Klight  or 
iiit*-'us*«  lU'^reu,  av  a  puriial  dL'stnicliMU  of  the  i»piuul  cjrd  iu  its  upper 
ropion,  always  produw*  an  incrt'ase  of  the  tendon  rertexes  in  iJie  part* 
beiuw  die  k'sion,  it  hu^  been  (ilM<L>rved  by  Miles  and  Kantian  tliat  in 
some  cases,  wht-re,  by  injury  {fracture  or  disloeation  of  the  vertebrae), 
thi!  spina)  curd  has  l>ocn  entJivly  dividi-tl  or  «i>  comph'l'cly  truiiht-d  that 
all  il«  eh'iiK'iits  have  Ijtfii  dt-fstniyiil,  tlio  temliHi  reflt-xi'«  lielow  the 
IK'int  of  destruction  have  Weu  alx>li»lied.  This  is  not  th<iiipht  to  l»e 
<hie  to  tlie  c-oncnasion  of  tlic  (xird  coivseqiicnt  Ufwn  the  injur.',  tu*  it  may 
persist  for  many  wiTks.  It  hjts  tjecn  aseriljcd  to  u  setting  up  of  ab- 
iKirmal  inhibitors  impulws  from  the  point  of  detitruotion  downward, 
due  to  tlie  irrimiion  vi'  the  le.«ion.  TIiIh,  however,  is  not  acrt-pted  by 
Baiitidu  and  no  Kidsfaeturv  explanation  of  tlie  mndiiiou  ean  l>e  ofiered. 
luany  E-a-^e  of  liHidi»^l  cnuili  of  itie  t^^ml  fniinan  Injnry  lbrai>Kidiite  lotw 
uf  tendon  reflexes  is  thonj^ht  to  inilicatc  a  totid  destruelioti  of  the  eonl, 
ond  iu  ?ue!i  a  co.'ic  any  operation  at  the  site  of  injury  wouh!  be  futile. 

(A)  The  »l-in  rtjicxcs  are  not  as  well  understood  as  the  tendon  re- 
flexes. When  certiiin  amis  of  the  skin  ai-e  slightly  stroked  or  tickled, 
there  occurs  a  alipht  movement  of  the  akin  at  a  part  not  under  the 
point  of  irritation,  but  near  to  it,  which  seenia  to  be  due  to  the  con- 
traction (if  iiivoluntjiry  nuiwular  fiheif*  lyin)x  under  the  skin.  The«e 
skin  reflexea  are  best  seen  tn  animals,  esitecisdly  horn*  and  e»iws,  for 
the  sting  of  a  fly  is  cupable  of  setting^  up  a  little  fibrillary  t\vitchinf;  in 
the  skin  <tf  their  lnKlies  at  almost  any  part.  Tlie  follnwinj;  table  (III.) 
gives  a  list  of  the  skin  reflexes  found  in  man,  the  method  of  their  pro- 
duction, and  the  level  of  the  spinal  cord  that  is  Puppose<l  to  control 
them,  thouH;|i  it  is  not  eertaiu  thai  they  arc  under  the  uontrol  of  a  direcl 
spinal  mechanism: 


^Epipulric  ref!**  :  S«rv>kin(c  Ijrwu*  csiwc*  dim-     8eventb  to  uintli  durMil. 
plin^  (if  thi-  <-|jiK)u<triHn). 
Cremutcric  rrllcx  :  StMkrni;  iniicr  liiile 0^  thigli     PirM  luiil  imynKl  liiitilKir. 

Gluteal  tvivx :   S(rukiiig  l>iilltx-1i  cximu  Ainu     I-'uurtli  tu  fitlli  luinlmr. 
|>ling  iu  tlie  fold. 


TXBLB  m.  —  LoetdaoHon  t^ Skin  M<^<*  in  the  Spin<U  Cord. 

Bodt-x  urls.  Lm^lioilion  In  MigiiieiiL 

qj^utric  reflex  :  S4rv>kin(c  Ijrwu*  cauki*  dim- 


i 
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The  akin  irflpxes  aiv  usually  lort  in  those  diseases  in  which  the  ten- 
don reflexes  are  eximfreratwl.  They  are  also  Inst  in  brain  diseascB,  liut 
never  in  hysteria.     Ttiey  are  never  eX!ijfp'nii(Hl, 

The  Reflex  Mechanisms  Controlling  the  Bladder  and  Bectom  nre 
complex  and  arc  located  in  the  fourth  and  fifth  »:ieml  segments  uf  tlie 
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spinal  oord.'  Tlie  aeiieory  impul^M  settiuj;  up  this  aie<;lianigra  cinue 
fiom  tbe  roucons  nienihmno  of  iJic  hladdiT  or  of  the  recmm,  and,  jmss- 
ing  inward  tn  the  voiil,  priKiu<v  two  st>|Nirute  effec^tri :  ud«  is  the  native 
motor  impuls(>  uf  (vjiitnu^tioii  in  the  iniiM'h^H  whttJi  umpty  tlicw  urgatm  ; 
tho  other  is  an  inhibitory  impulse  iirnvsling  tlie  acllon  of  those  muscles 
which  noniuilly  (.•xert  u  c-uimtrictioii  ut  the  opening  of  thc^  oi);au£. 
Sooh  evuotmtiou  of  their  tttntt'iits  hy  a  n-flex  act  may  occur  without 
the  knowlffi^re  of  tlie  iiulividuul  or  without  hid  contnil  when  di8e3i.'<e 
culA  off  the  lower  part  of  tJ)o  cord  fnmi  it«  communication  with  the 
brain,  ofi  in  n  tniusvcrsc  myi-litis  of  the  dorsiil  region.  We  then  have 
0.  rainditioit  known  iis  active  incoiitint-mxr,  in  whii-h  the  oiyauH  iire 
emptii-d  (•pontiinuonsly  iit  intervals  in  a  nonnni  manner.  The  mcch- 
autiun  ilwelf,  however,  may  be  destnjyeil  by  any  lesion  of  the  sicral 
rvgioo  of  tlie  spinal  oord.  Under  tlie»e  circumstauees,  the  retlex  arc 
being  broken  and  the  motor  cells  controlling  mUM'ular  action  tH-ing 
dentntynl,  the  or^ms  are  no  longer  evacuated  by  rcHex  inipniji*!*,  ami 
tluMr  cvaenatiiiD  h;i8  to  he  u(tjiini.-«l  by  outriidc  aid.  In  Hi>me  iudi- 
vitluiiU  a  di^cntion  nf  the  hlitdder  finally  oviTcomcs  a  constriclive 
B4*tioo  of  llie  sphincters,  and  iJien  tliere  is  a  constant  leakage,  pniduo- 
ing  ft  pmtsive  intxtntinence  of  tirine,  bnt  the  n.*ctum  shows  no  tendency 
to  empty  itA'lf.  In  some  individualu  the  conHtrietive  action  of  tJie 
sphincteni  seems  to  he  unnsnally  strong,  and  ocawionally  a  distention 
lend  to  a  rupture  of  the  bladder  ralhiT  tlrnn  to  its  evacuation  hy 
r  prrwiire.  Sometime*  there  is  a  pertmuient  weaikiiess  of  the 
i^incUT  and  a  constant  dribbling  nf  nriue  without  any  disteution  uf 
tbc  hUulder. 

DiAtorbonoes  in  the  action  of  tlie  bladder  and  rectum  ronfltitate  the 
rhiof  Mtarees  of  dangi-r  in  f^pinal-cord  diittsuie,  far  a  n-tenttou  of  urine 
10  liable  to  t^et  up  eatjirrhiil  com li lions,  ami,  finally  eyntitiH,  and  the 
evacuafi'tn  by  mtmnK  i»f  a  (^ithrler  In  liable  to  lend   to  the  infection  of 
the  bladder  by  gentis  nnlesN  tlie  eatiielcr  is  a)>9olnte1v  aseptic.     Such 
a  cystitis  when  unoc  set  up  very  ollen  li'a'ls  to  pyelitis,  nephritic,  and 
d«ith  ;  henne  ilie  greatest  cnre  ie  to  be  taken  of  the  bladder  in  spinal- 
(Mfd  dinejiirtj.     The  evacuation  of  the  rectum  must  alt'o  Ik>  cnrefnlly 
attended  to,  even  ihou;;h  ihi«  involves  its  emptying  by  di>:il;tl  numipu- 
lation,  a^  i»  commonly  llic  isuiie.      Disturbance  in   the  action  of  thei 
bladder  and  reetum  occurs  in  almost  all  forms  of  gpinalMNinl  di;«e»dc,L 
and,  therefon?,  is  not  diiigiKtstii'  of  any  one  S[H.>i-ial  (wthologiwd   lesion  [ 
or  of  ita  location.     It   rarely  occurs  in  hysieria,  tlioiigli   retention  la 
oooBflionally  prei-i-nt. 

Tb«  0«it  in  Spinal  Disease. —  In  various  fomut  of  apinat-cord  dia- 
caam  the  poeitioa  and  gait  UMntimetl  involuntarily  by  the  iMtient  la 
miking  an>  atmonual.  In  <limitiM>8  which  pr<Mlu(x>  the  first  (y|>e  of 
parmlysia  —  f.y.,  lateral  eclerosis  —  the  gait  is  a  stiff  one  ;  the  hips  and 
knren  are  hold  r't^'u]  anil  addui-li-d,  so  that  in  walking  the  kuc4«  ap- 
pmr  to  toiirh  or  evru  to  overlap,  and  the  fe*t  are  not  lirted  frtim  the 
floor,  and  hL-noe  are  dingged  or  arc  pulletl  forward  with  effort,  the 
■  Van  Odiiichleo.     Le  K«Tnze,  VMfZ,  vnl.  Iv.,  p.  U9, 


great  toe  aorapitig  tho  floor.     At  the  huiuc  dmc  the  tondeiiRy  to 
vloutis   frv(|i]en(lv'   Iwuls  to  t.n'pi<!:itirtn  of  llio  eiilin?  Uxiy   irora   the 
shftkiii)^  of  tlie  font,     Tlit'-sc  paiticiit.s  ciuinot  step  out  fre<:-Iy,  aiid  hcuce 
their  steps  are  very  short,  hut  ^uile  regular  in  h>ngl]i.     They  rise  fn>i^| 
a  chair  or  nit  down  slowly,  tJierc  being  an  appureut  resiatniHre  to  th^' 
flexion  and  extension  of  the  joints.     Their  motions  are  not  awkward 
and  can  bp  guidetl  jiocunitely.     This  hiw  bwu  uunicil  the  8|)atttic  gait. 

In  dii^a.S4^  involving  the  liimtMr  citLai^ement  of  the  cord  and  atfent- 
ing  the  gniy  mutter  ahiiie  or  the  entire  eonl,  uml  pnKlu<;iiig  the  HtHxtiM^f 
ty|»c  of  paralysis,  the  gjiit  is  the  jwralytie  gait.     As  the  nnis<;kvs  jfron^* 
weaker  the  snpport  of  Uie  joints  hcf^nu-s  imperfeel,  so  that  tlie  aid  of 
canes  and  crutches  is  needwl  to  supjjijrt  tlie  hip,  and  there  is  a  tcndeney 
for  the  knee  to  be  (iverextended  ami  for  the  ankle  U)  turn.     The  par- 
alysis of  the  DQttscles  of  the  thigh  makes  tho  ortHnary  lifting  of  the 
feet  from  the  floor  imjw^i^ible,  and  henec  tho  lef>  is  dmggcd  along  thteg 
floor,  the  iuaor  side  of  tlie  foot  touching:  the  flor>r,  and  tJie  limii  drug'^| 
gitig  rather  ItHwely  as  it  is  pulh»<:l  forward  beluecii  the  enilehes.    Thcrc^ 
is  none  of  the  stiffness  of  the  sipiwtic  gait  and  none  of  the  unocrtaiutVL 
of  tlie  atuxie  gu.il.     If  die  anterior  tibial  group  of  luuseles  is  paralyi 
completely,  tliere  will  be  a  drop-foot,  and  if  thia  prerwles  paralysis 
the  thigh  or  is  alone  present,  then  tlie  patient  in  stepping  forward  lift 
the   leg  higher   thiui    n[>rniiLMy   iu   ordiT  to  avoid   ti^tubhing  tJie  t( 
Tliia  has  beea  termed  the  stepping  gait,  aa  tlie  patit-nt  has  tlie  apj 
aoce  of  eteppiug  over  an  obstacle  in  his  way  or  of  raisiug  hia  legs 
if  about  to  go  up  stairs.     Such  patients  are  soon  unable  to  rise  from : 
chair  or  to  ascend  steps. 

In  posterior  sclerosis  {locomotor  ataxia)  tlie  gjdt  is  uncertain,  the 
steps  being  of  irregidur  length,  tlie  patient  not  appearing  to  place  iho^ 
fixit  upin  the  gniiind  in  the  |K)sition  that  he  desires,  and  lienix*  b^| 
loses  hia  bolnnoe  fret|UeDtIv  iind  niiikcs  Irregular  efforts  to  pivserve  it. 
He  rises  with  ilif11<-ultv  fnirii  a  chair,  spreiids  his  feet  far  ajMirt,  and 
sways  for  a  moment  atU>r  rising,  iu  order  to  get  his  balance.  As  the 
disease  advances  tlie  gait  bixxtnies  more  irregular,  with  a  tendency  to 
long  steps,  to  t^Ki  gn>at  lifting  ()f  the  flKit  from  the  tloor,  too  sudden 
and  violent  placing  of  the  foot  downward  ujion  the  fl<M>r,  so  that  the 
gait  h.a8  Inn-n  ealhil  a  stamping  gait.  The  feet  aiv  uiiiforiiily  plac<^l 
loo  fiir  apart,  a-s  the  patient  seeks  a  wide  biisc  of  support,  Tlic  Irr^fu- 
larity  of  the  gait  is  increase*!  by  on  attempt  to  walk  backward  or  to 
walk  forward  with  the  eyes  closeil.  Tins  has  been  named  the  ataxic 
gait.  ^ 

The  Position  Assumed  in  Bed.  —  When  the  patient  is  conflned  to  higB 
bed  at\er  an  injury  of  the  spinal  cord,  such  as  occurs  from  fractures 
and  dislocations,  the  position  assumed  iu  bed  differs  atK^ording  to  th«_ 
level  of  tlie  injury.  "^M 

If  the  sticnil  segments  arc  orushed,  the  patient  is  umible  to  move  the^ 
feet  and  ankles,  and  hence  the  feet  lie  in  an  extended  position,  assura-^ 
ing  the  position  of  drojvfoot.     The  thighs  and  kuees  can  be  moved  ii 
this  ooiidition. 
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If  the  l(!sioD  iuvoIvcB  ihe  luwcr  half  of  tlip  luiulwr  CDlurgemcnt,  tlie 
paticDt  Wvn  with  the  thi};h&  drawn  up,  the  Ir^  flexed,  aitd  lie  ia  uiiuble 
tw  straighten  the  k-^  voluntarily  or  to  lift  tlie  t'wt. 

If  the  Itwiuu  involves  tiie  p-utire  luiulmr  fiihirgenient,  the  patient  lies 
with  the  tliig^is,  I^gs  J"id  ft-ot  pxtt^ndoil,  and  aiunut  move  llwm. 

If  the  leiiun  is  in  the  dor^d  repun,  tlie  hiwer  extix'iuilie!»  arc  |j«r- 
aljcod  more  or  lexa  compU*toly,  but  there  l»  no  tendency  to  (Ih»])-tb<n, 
and  the  ItmlM  uBfer  aome  reMiHtuu<.'c  tu  puiisive  nioiiun,  the  teud4»u  re- 
flexes bemg  exaggerated  and  the  niii8i'ht8  nhimewhat  rigiil,  unle^^  there 
hsA  been  a  total  dt^truetion  of  the  eoni,  under  which  cin^muBtatK^es 
Uk  muscles  un>  rehixtH^I  and  the  IcikIoii  reflexes  hur^t. 

If  the  IcMiuu  iuvolvwi  the  first  dui-!**il  and  last  ccrvii-al  i^-gnicnf«>  the 
hands  will  be  to  a  poc^ttioa  of  main  en  ffrij'r,  but  tlie  c1Ik>wh  and 
ahouldera  can  be  freely  tnoved. 

If  the  seventh  cei^ical  aegment  is  destroyed,  the  forearms  are  par- 
tially fli-xe<l  and  he  upon  the  body  with  the  hands  pronnti:'<l.  Volun- 
tary movements  of  the  wrist  are  impossible,  but  the  elbow  and  shoulder 
cnn  be  moved. 

If  tlic  legion  lies  at  the  «ixtli  cervical  Hcgnienl.  the  arms  arc  abducted 
fipDm  the  aidt^  tlie  forcumis  arc  supiuatetl,  writ^tii  aud  fingire  being  por- 
alyxed. 

If  the  Icflion  is  at  the  fifth  sej^ent,  the  arms  lie  extended  and  re- 
hixed  at  tlte  .ti<Ie  of  the  t>tKly,  all  motiitu  (wing  im]K«sible. 

TlK-rtc  fontii  (Hisitions  are  iLswume*!  Ikh-juisc  <tf  the  fact  that  at  any 
level  of  the  con!  the  muscK-s  i-ontndlefl  at  and  lK-h>w  the  lefli<in  will  lie 
paralyzed,  and  tliose  cuntrulled  by  the  cells  just  alH)ve  tlie  ]ei»ion  will 
lie  actively  contracted  by  the  state  of  irritJitiou  into  which  tlieir  motor 
ci'-iitres  are  thrown,  ur  if  two  centres  of  opfM>fling  action,  are  irrilaleil 
lojretlier,  the  ftlmnp'r  will  overcome  the  weaker,  and  the  resulting  jkj- 
fiition,  one*'  aiwuineil,  cannot  Imj  rorre<!tc<l  vohmtarily  ;  hence  the  fixed 
position  onoe  assuniol  is  maintained. 

DUtnrb&neea  of  Sensation  are  iniportjml  ^'roptoms  of  spinal-cord 
diaoase.  Any  irritubility  of  the  sennory  areas  \tf  the  corti  nuiy  lisul  to 
a  hyperaeuHitivL*  condition  of  the  akin,  to  the  perception  of  onlinarj- 
impnhws  as  cxtmonh'iuiry  onen,  urtd  hence  to  the  lim  ke»*n  appreciation 
of  any  seiuntitm  whicli  may  1m;  fiturttHl  up.  The  irriljitlon  in  tlie  oord 
tuuy  be  m>  gn-»t  as  to  lead  to  halhiri nations  of  Hennation  ;  that  Eh,  to 
tlic  pertK'ption  of  senwitionsi  in  the  skin  which  are  set  up  in  the  <.-ord 
nnd  do  not  n-nlly  enimc  from  tlie  skin  (similar  in  origin  to  tlie  tingling 
felt  in  the  little  finger  on  cfimpressing  tlie  ulnar  ner\*e  at  the  elbow). 
Hoocc  in  any  disease  of  the  conl  during  the  early  stage  of  congeatlon, 
or  in  the  irritation  pnKhteiHl  by  lieginning  wleni^is^  pilientf  (Kimnionly 
iipluin  of  tingling  and  numbness,  of  sensations  of  burning  or  of 
>!d,  of  sensations  of  jHtin,  of  fulness,  of  pn-i»:;ure,  and  of  wciglit. 
Thn*'  fwnsations  are  reterpol  to  the  skin  or  to  the  limlw,  and  to  par- 
ticular parts  of  the  skin  aud  limbs  that  corrciq>ond  to  the  scgnicut  of 
the  n)rt\  whicli  Is  trriiati-d.  These  senaitions  are  clasaxl  tog^cther 
under  the  term  "  porsestheeite," 


Tins  spry. IT.  conn. 

Adv  destruction  of  the  wnaory  anvis  of  tho  eonl  will  loniJ  to  n  piifi- 
ponsion  of  si'i:«ilioiis  whidi  are  cIusmkI  together  ae,  anffisthcsioe.  Sen- 
sations HIV  of  sevf-nil  kiiulK — tmnifly,  wiirtiiliniift  of  tnurh,  tlit-  loss  of 
which  in  tni-'tile  aii[»>thet>i:t ;  hteiiMitioni;  of  {Miiii,  the  loss  of  which  is 
Htialgi'Aia ;  st'tisnUotiH  of  t<-in(>cRituiv,  the  htm  of  which  is  tlienno- 
ameethesin ;  aiid  tjcnsatious  of  niu^>iilur  sudhv,  tlie  loe»  of  which  Icada 
to  inii>crf<H.t  cot<rdiii:ition  or  at^ixia.  As  these  sensations  reach  the 
spinal  (!(>rd  thnmjjh  the  setisoiT  uen-e  root«,  any  disoaw  of  thcHO  n«r\'e 
roots  aflecis  unifomdy  all  ibrms  of  wnsibllity.  But  the  (ieuHory  ner\*e 
rrmta  transmitting;  tlie*;c  sensations  si'pnrate  one  from  miotlier  after 
their  entruiicf;  into  the  «_iril,  uiid  punsiie  different  ctjurpes  in  their  way 
upward  to  the  brain,  llcnee  it  is  pntwiilile  for  one  fiinn  of  sensation 
to  be  hwt  while  the  odu-i-s  are  preserved  iu  diseases  afl'ectinp  different 
tracts  in  tlic  spinal  e«inl.  Thus  iu  disease's  of  the  root  zone  of  tho 
oolunia  of  Burdach,  throujfh  wbieh  all  sensations  pass,  we  have  anes- 
thesia, analgesia,  and  ataxia.  In  dise^iso^  of  the  i^eutrat  ^ray  matter 
of  the  oord  we  have  aiiiil|j?*tJi  and  thernnf-anu'stliesia  williniit  luioss- 
thesia  or  ataxia.  In  tlist-HJit-s  nf  the  jmstenor  niliiiiins  of  the  w>rd  we 
may  have  ataxia  alouc  or  uss<K'iitte<l  wi(h  aim>slhfsiu.  The  course  of 
these  various  impulses  into  tlie  con!  and  upward  throujrh  the  eord  is 
not  as  yet  absolutely  detemiliicd,  hut  so  far  a^  it  is  known  It  is  sliown 
in  the  diajirams  (Fi^.  22,  2^). 

The  seiif^oiy  fibres  are  the  axoues  of  neurones  situated  in  the  poa^ 
tcrior  spiiiul  ^ui^Iia,  iind  if  they  are  cut  off  fmiii  eonncirtions  witli 
these  ganglia  by  any  lesion  of  the  nerve  mot  or  any  lesion  within  the 
cord,  they  will  degeucnite  fRim  the  p<uut  of  lesion  ouwai-(l.  A  study 
of  tlie  dejrcneratious  following;  lesions  of  the  nerve  ro*:its  and  following 
transverse  lesions  of  iJtc  spinal  cord  has  given  us  some  knowledge  of 
the  course*  of  the  sensory  tracts. 

Tho  fibres  of  the  posterior  norve  root  on  entering  the  oord  divide 
in  a  Y-siiapud  mumier,  one  brauch  turning  downwaixl  aud  tlic  other 
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rin.  'O.  — IHftgrain  »hb<rlag  Inag  ■ciiMrjr  Hhrt*  Id  Ihr  pMlcrlor  columns  of  the.  tftrd  ;  A,  aeaaotj 
■aemai  whi«u  Itbnw  lorn  up«nrd  uUrr  etilrriug  tlie  rv>l  iiitie.  I'^h  »uc<u«wu*c  avm  n-A  ftuin  bnlow 
upwvrd  pnMM  tbP  Rbrm  uIttaiIj  ■nmidlnK  InMsnl  unri  hnckwant,  an  Uini  tn  Uh>  rrrrlnl  n^im  the 
llhn«  wlilcli  him  coidv  finin  (be  Mcnl  region  Uc  Iu  llu  c^liuoa  at  Goll  near  Iq  Uie  pwterior  ictitiiDi ; 
UiG  filiFM  froiD  tti«  lunihar  rvicfan  1I»  In  ttui  cnlumn  of  OoO  exlcmal  and  Hi)ii-Tl<3r  to  llioar  ftnm  Ibp 
aunt  ivglon ;  th*  lt>n«  from  Urn  donal  rc^ua  li«  nt  lb»  Utvnl  f»t%  i>r  (tie  •:''laaiD  of  Uoll ;  twd  Ibd 
Abn*  frmH  Uttt  Wfrlotl  rq^oo  n»  in  Iho  ooIuhui  of  BanLnch.  TbU  dift^nm  also  alion  wocUtlwi 
omraov*  uf  llio  nnl  wkniw  asana  ar«  pamlnit  n|i*srd  o-od  ilnvnwanl  in  Uh>  tHuttlDal  pottion  of  Iba 
lieaterlor  Kiluwn  and  in  Ibc  Ulural  (L)  and  vuieTO-liiUnl  {AL)  culuiuui  of  ilie  earl,  wttb  Ibln 
cnUalrcala, 

Pio.  23. — TMaipiua  dtovlng  th«  mane  of  Irmg  Knimrjr  nnhimnv  1b  thfi  vpliiBl  cnrl:  &  MSMtT 
DCrrv  root*  wfaoiv  fitinw  cDlrr  Ihc  rout  tunc  aii-f  Hit'  s">y  rnullrr.  On  Ibe  tixlil  liilf  of  tbs  diagfMB 
UieM  ibna  toratlnaie  attoiit  Unt  rollj  of  Uic  ^uliimu  ol  Clnrkti  iCi.  nhmoo  Jlbn»  finm  Into  Uic  right 
dtroot  cwnttodAr  cohtmn  C^^l,  >ail  tliiia  ut'waM  Iu  Um  mrvlielhuii.  Si-naonr  flbreii  ktso  t^nninale 
■bout  tbc  incriiialc  wUi  of  tbe  ord  (r),  whoDc*  IL>n«a  cn»  t«  tlM  oppHltv  vU*  and  aacvnd  Id  tba 
OoIatoD  of  ■.■<■««»  ( Fit.  On  ibn  lt>n  tide  at  iht  dlagnm  komtt  ftbi«>  am Mcn  to  tennltiKie uMii4 
Inlrtnale  odla  of  tbe  snjrinAlUT  (Xi,  whoDW  llbtM  orai  OT«r  to  Urn  oppnllc  alilo  or  Itavootd  asA 
aM«Bdia  tbonaUra-lattrdcolaiuit  {AI.\- 


Any  dffttruction  of  tlio  Bcnsory  nrens  of  tho  eonl  will  Icnrl  to  a  sus- 
pension of  sciisiUinns  wliicli  arc  claased  together  as  oincHthesia".     Scn- 
Batiuns  are  of  sfvoml  kinds  —  namely,  sensitiwis  fif  totK-li,  the  loss  of  j 
which  is  tactile  ancesthesta ;  sensations  of  pain,  tlie  loss  of  which  is'fl 
analgesia;  sensations  of  tcinpei'Htuiv,  the  loss  of  which   is  thermu-      : 
ansftthr^ia  ;  and  scn^vitinnit  of  mu.xoular  &cn^,  tiin  Irxsrt  nf  which  IimkIs 
to  im[K?rfe<-t  (Mi^nlinsition  or  at^uxia.     As  Ihew  een^itions  rtaeh  the 
spinal  cord  thrnu^^h  the  sensory  nen-e  rocjtfi,  any  disease  of  these  nerv 
rootH  afTects  unifurnily  all  fbmi8  of  Heiittibility.     fiut  the  seiuMjry  nerv 
riHttH  transmitting   tliese  eimsuliona  scpamie  one  from  another  aft»'r 
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their  entnuice  into  the  w^ni,  am\  piirene  diffcreut  i-ourses  iu  tbeir  way 
upward  to  the  hrnin.  Hence  it  in  ]>«is!*il)le  for  one  fcjrm  of  sensation 
to  be  lost  wliile  the  others  are  jirt'aerved  in  diseaiwa  aifectinR;  diCferent 
tracta  in  the  spinal  cord.  ThuA  in  diseases  of  the  root  zone  of  the 
column  of  Burdueh,  through  wliieh  all  scnsiilious  imiss,  we  havo  an«s- 
thertia,  analgej-ia,  nnd  atiixia.  In  disi-.iM'H  of  the  cenlml  gray  matter 
of  the  cuitl  we  have  analgesui  and  iJu'rmo-anawtlu'sia  without  nneei<- 
ihetiia  or  ataxia.  In  tUseiLsej*  of  the  |«).Hterii)r  <-olunms  of  the  cuni  we 
may  have  ataxia  alone  or  associated  with  ana^tliesia.  The  counK  of 
these  various  impulses  into  the  cord  and  upward  through  the  cord  is 
not  as  yet  nlis«ilut*-ly  ileterminod,  hut  fo  iiir  a.-^*  it  is  known  it  is  shown 
in  the  diagrams  (FigH.  22,  23). 

The  senmiry  fihrt-H  are  the  axoiiew  uf  neuniiies  Hitiiatetl  in  (he  poe»- 
terior  spinal  ganglia,  and  if  they  are  cut  off  from  connections  with 
these  ganglia  by  any  lesion  of  the  ner\'c  rwt  or  any  legion  within  tlie 
cord,  they  will  degenerate  fn>ra  tlte  iK>int  of  lesion  onward.  X  study 
of  the  degenerations  following  lesions  of  the  nerve  roots  and  following 
transverse  lesions  <if  the  sjiinal  cord  hiis  given  us  some  knowledge  of^^ 
the  oounm  of  tht*  scnM)ry  traelH.  ^M 

The  fibres  of  the  posterior  uerve  iiKit  im  entering  the  cord  ilivide 
in  a  Y-shaped  zuonser,  one  branch  turning  downwani  and  the  other, 
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EXPLANATION  OF  nO&  U  AX:>  38. 

Vm.  SZ->Dlagnin  ibwliig  long  mbxjij  Bbra  In  the  iiovtvrior  oolnnuu  ofllie  «iMd  ;  S,  na 
Mrrvm  whim:  Ahrm  tnro  u.|mrd  ■(Ur«nu-rlns  xbe  nttA  zone.  Each  MiMMiJre  uerro  nxM  from  br1> 
upvanl  prove*  Uw  flbr«>  alm^ljr  uKvndlnx  Inward  ami  harhward,  irn  Ibat  In  tlxi  cvrvlcal  rC)[l<:>n 
fltiFM  which  bant mmr  friMii  ihnHUnJ  rv^an  Uo  Id  ttiecukniu  nf  OutI  umr  Uilhe  tKi*WT'<*' "'(^■■■X' 
tltc  hbra  from  tke  [itnihar  [«u[iaD  llo  In  Ihc  onlamn  of  l<r>!t  t>il(>mal  and  anlvrlbf  U>  thoan  froin  Ihr 
■MTal  irgton ;  t\M  flbrra  fnim  Ibr  donial  recCon  Ul-  at  nic  lalenU  pKrt  uf  Uie  culuua  at  Outl ;  and  \h» 
flbn»  from  Uw  oervlcul  rvgiuii  ll«  in  lli»  CDhirou  uf  llunlavh.  llii*  <lta<(niD  alM  Aowa  aMOcUtioo 
nAiroBM  of  ibc  oord  irhoD  axonc*  an  |MHlng  upward  and  d^wnwaid  In  Uw  uarf  [nal  pc-rllo«  vf  ib» 
ywlrrlar  ««Jaiiui  and  io  the  laural  (£)  aBd  anioro-Ub-'rai  {AI.)  ooluinos  of  itw  r»nl,  vith  ihtn 
eoUab-rmb. 

Flu.  t^  —  IHajtran  iihAwlnK  tfas  connc  of  Inni;  motorf  enfamai  ia  the  aptnal  eonl:  S,  Koaarry 
anra  naU  vhuao  Qbrvi  tWut  ttw  luot  soac  au'l  iho  icrar  moiirr.  Ou  the  rlxbL  bM*  af  Iha  lUagmi 
Umm  Sbiv  Imninatc  abiiul  IhtoaOaof  the  mlunin  of  Clarke  lOi.  wtwAM  llbrM  pMB  loto  ttae  rt(bl 
dlnnt  eonbtRu  ealuinn  it>C),  ami  tbw  u|i«uiil  Iu  the  cvrcbeltum.  SmMiy  llbrM  alxj  t^nnlnat* 
aboDt  the  IniriDdc  mUs  of  Um  eord  <'},  irtirBro  tit-n*  eram  to  tfae  oppoalla  aU«  and  Nacrpd  Id  ifaa 
MhiiBO  of  Oi>vi>n  en.  On  Ibo  IcR  aide  of  Ibi-  diaKraia  MnKrjr  Btina  an  aeoi  lo  t«nntDsl»  anoud 
lntrin«ic  M>Ua  of  ibo  (tray  niallrr  I X ),  whence  (Ibrca  en«  ont  to  Um  oi>|km1U)  rida  af  th*  ond  and 
■teDiid  la  the  auUrra-laionl  colBmn  {AJL). 
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Upward.  The  branch  whivh  turns  duwuward  is  short.  It  descends 
ill  tho  portion  of  tht?  column  of  Bnitlach  lying  anterior  and  external  to 
the  root  r^me,  nanit-<l  the  (^>mnui-shu[Rtl  loUinin  of  Schultze,  and  ter- 
minates l>y  sciidiii)^  its  fibii's  (el>Mat(■^HlH^  into  the  gray  matter  of  the 
posterior  horn.  The  i*|K'fial  funftion  of  liiese  fibres  i«  unknown.  The 
brunehea  that  turn  up  an.*  of  various  lengths,  and  some  fibres  nfieend 
all  the  wjiy  to  the  inwlulhi;  tlie.se  are  the  h>rij»  seiisi>rv  tnietH.  The 
great  nmjority  of  the  bnuiches  which  turn  upwunl  tcnniunte  soon  after 
their  entrance  iulo  the  cord  in  tiie  iiegment  into  which  they  enter  or  in 
thn  fiepnentj*  just  above  it ;  the^e  are  tho  «h«rt  pen^iry  nerve  fibres. 
They  leriniiiate  in  bmiiches  ai-ound  tlie  eelU  ui'  die  gray  matter  in  tJie 
[MiwU-riur  and  iiiitirrinr  lutrns  juhI  in  thi-  c^iniral  gmy.  A  fcv,'  of  tho 
6biV8  also  liim  upwanl  in  a  small  unie  lying  near  to  their  entrance 
and  between  the  tip  of  die  jKistoriur  horn  and  the  pcriplier^r  of  the 
cord  knowu  as  Lissuucr's  column. 

The  eourstp  of  the  long  sensory  tracts  is  pretty  well  knuwu,  aud  is 
well  illustrated  in  the  figurea  here  given  (Figs.  22  and  2.'J).  When  a 
fungh^  ner\'e  nait  is  injured  or  dc(il^•ywl  tlie  area  of  di^nerntiiin  at  Ua 
point  of  entranee  into  the  tronl  is  (juitc  extensive,  but  at  higher  levels 
in  the  eoni  the  are:!  of  degeneration  grows  snuiller,  and  at  tlie  juuetinn 
of  the  etml  with  the  mitlulla  it  is  quite  limili'd  in  extent.  Thii^  is 
well  illustrateil  in  Figs.  24  to  U*],  whiuh  show  the  an«  of  df^neralittn 
in  a  ca)<e  of  unilateral  tumur  invulviitg  iiie  second  uud  thini  lumliar 
nerve  roots.'  It  will  be  seen  tluit  at  the  second  lunilxir  segment  the 
entire  uerv<-root  zone  in  the  et)hinm  of  Hurtlairli  is  tlegeiir>nit4><l.  In 
the  mid-Hlorsn]  region  tins  degeneration  is  liniite<l  to  a  t^nmll  strunil  in 
the  (^ilumii  of  Gidl,  and  in  the  iH-rvii^d  n-giuii  to  a  sniiill  Ktr:in<l  aluo 
in  the  eolntnn  of  Gnll  and  near  to  the  mitlian  line.  This  ca^e  wtn- 
fimis  the  n«ull$  of  physiological  experiments  in  which  tJte  [X>st4:riur 
roots  have  Ix-eii  divided  in  monkeys.*  -Such  a  wise  ilemonistratea  that 
of  the  Lir):re  number  i>f  nerve  fibres  entering  in  any  one  [KMiierior  ner\'e 
root,  but  a  few  extend  all  the  way  up  to  the  me<]nlla.  If  a  serieg  of 
caseit  of  trjnsvi'rH4!  lettiuu  of  the  conl  'i»  Miidied,  tlie  transverse  teisiun 
in  ditfereiit  ea.se.-4  tieiiig  situated  at  different  levels,  it  is  found  that  the 
tusceiKling  degt-nenilion  in  tJiese  long  fibrt*  within  the  [Mistrrior  col- 
umns of  the  eonl  varies  in  extent  in  different  eswes.  The  higher  the 
transverse  lesion  the  larger  the  arwi  of  degt'nemtion  prtKluocd.  This 
is  demonstrated  in  Figs.  27  and  28,  sliowing  tlic  area  of  ascending 
d^'neration  following  a  lesion  of  tlie  lower  lumbar  n^ion  (Fig.  27), 
as  contrasteil  with  tlie  area  of  degenemtion  following  one  in  the  tipper 
dorsd  ri-giou  (Fig.  2S).  A  Btiitly  of  Mich  ca.'«?s  has  made  it  possible 
to  determine  the  relative  |K>silion  in  the  columns  of  GoU  and  Kurdjich 
ooeupied  by  the  long  sensory  fibres  coming  up  from  the  various  st^- 
ments  lielow.  This  is  shown  in  Fig.  22.  While  the  lesion  in  the 
posterior  root  7J>ne  causes  an  ascending  degeneration  in  the  jxisterior 
columns  onlv,  it  has  been  founil  Umt  a  transversi-  ]f>ion  of  the  e<inl 

*C^e  ivported  by  Osier.     Jonm.  Nprv.  had  Meni,  Diwwie,  1889,  p.  <!W. 
^Bcitricv  ftiir  AnaU)tni(?d»(<.ViitmltHTVcn-9T5tenu  inslcsondere  da  BiiokL-muoHccs, 
To«  I'hiCbr.  J.  Singer  and  Dr.  E.  MuiiKf  in  Png,  Wiei^  1800. 


AR«n4lnf  druvfiermdon  tn  the  uliMoml  rcftdii  tDi^r  tnitrir»n)»  fiir»IlM*  al  IIm'  Ami  lanahtf  i 
tnt-ni,    Thtt  di^genpratloa  ifliwla  Ibe  iKMl^rlar  iiidilUn  coluiunii,  lo)ra>'i*'''"lll>  *^<^  poMtertnr  ombibU- 
uinU  tracts,  nlw  tlw  illrvct  nnibvllar  column,  Ibe  culwiuii  o(  Qiymisn  and  mtaj  fibre*  1r  thl| 
UUtndmlinnDi. 


matter  nnd  moditin  gmy  maitcT  of  the  Bpiiinl  oonK  Nunifrmiis  neu- 
rtmes  lie  in  ihesu  ifj;iniis  of  ilii*  ^my  iiuitli-r,  iinrl  tlienc  neiinnu-w  seiul 
out  their  ttXone3  into  the  lattTuI  t-uliimiis  nf  the  cnnl,  where  tliey  turn 
upwiiitl  toward  the  meilulla,  fomiin(^  the  lonp  and  short  sensory  ctjl- 
umus  whose  cxistein'e  is  pnjven  by  the  suidy  of  dt!j;eLeration3,  Fips. 
22  and  23  show  the  situation  of  these  cdU  in  the  posterior  and  median 
g^ay  matter  of  the  (H»r«l  with  their  axoiies  jaissing  into  the  varinuis 
(H)hunii^  lu  Fip.  22  it  will  be  uoticed  that  some  oolls  send  titeir 
6brGB  into  the  columns  of  the  cord  on  the  side  on  whieh  thoy  lie. 
These  are  termed  tautomtre  neurones.  In  Fij;.  2.'i  it  will  Imj  *^t'u  tliat 
some  cells  send  their  fibres  aero^i  tho  median  line  into  the  o[ijK>8i(e  col- 
unma  of  tlic  cord.  The-se  an*  tcnneil  lioteromere  neurones.  In  botli 
fi^ires  the  uiimi'mus  filtres  fnini  the  senhKirk'  nerves  ent*'nn(f  the  j;rav 
matter  an<l  tenniiunin^  aniuml  thes*!  neun)nes  are  »'en.  It  is  thus 
evident  tlutt  the  course  of  the  seuiyor^'  impiU»ed  coming  in  tltrotigh  tii«. 
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shurt  M-naory  nerve  fibros  is  very  oomiilex.  And  it  is  evIdeDt  that 
whilo  fiDine  i^trnsiir)'  i(ii|iiil84->i  \ififiit  iipwtini  nu  ilii*  mmc  sitlc  on  nliirl) 
thi'v  ciiU-r,  Muuiy  Ninsdry  iaifiiil.si'H  arc  scut  iutush  tliu  curd  aud  pass 
Ip  nn  Uie  tippuHJtG  side. 

Fio.  2». 


tSwrmUmfirtrwnUoHnt  Ihx  rii.-t  .I-.i-.l  -.1,..  r,i  ,::.  ,   ,1. .,.-:,  •■,■   Inlnn  nf  Ihi^  Kflh  i\rnml  M>f- 
L    Tb*  aMUFbdlDf  tlrKL-iii-tutlui)  ulRxi*  all  «r  tlw  |iuaU-rlor  ctituiiiD*  cxct'^iUnK  Ibr  ruol  iqim;  uf  (he 
mh  nf  ItitnUoli.    Alw  tlw  illrrct  rptvhrltsr  rrjitniuit  atiil  Milninn*  of  <ii>wi-r\  aiiil  luuff  lllirM  In 
•mr  WKHno-itunt  «qJuDii&    A  tnr  d*a«B«ntod  flbm  an  mwd  skmuA  Ito  marilD  of  lfa»  wnvrlar 
—illnicil— Ml. 

It  hiiA  h4-«'ii  itlrcady  Rtulnl  that  A4>nRiitionF;  entpring  the  n>rd  are  of 

ritriiA  IcimU.     It  i.s  not  yi't  pcK^fjible  tu  ui^i^rn  a.  eprciul  |]»th  to  carh 

if  tluMr  viirujus  scnsittinuB^  hut  it  Reems  pmliablr  that  tlic  sonsatinng  of 

OM'uIar  wintip  ]iiims  iipwurd  in  the  loii^  fibres  of  the  pu»teriurcolunias 

n\  in  ihr  dinst  ivrtlK-llar  tni<'t  of  tlu'  s:tme  m\e.  upon  which  they 

ter ;  that  the  wnBationa  of  temperature  and  of  ]>ain  pass  in  tlie  short 

fibres  t/>  tiie  oentnil  frrtiy  matter  of  the  pide  on  which  they  enter,  arc 

on  taken  up  hy  new  neurones  which   trani<iiiit  ihem  across  the  eord 

ml  iipwuni  ill  the  untt^nvlatend  lni<-t;  that  the  tjii-tih'  impnl»eM  enliT 

thi-  [xwlenor  enlumns  axn\  idso  the  pniy  mnlter  of  the  cor*!,  and  are 

ken  up  hy  Ofunine>i,  mime  "f  which  wiul  ttivir  filirpf*  into  tiie  t'oIuniMa 

the  same  mMc  ;  hut  the  Rjujurity  send  their  fibres  across  the  median 

ine  into  tiie antero-latcnU  eolurima  of  the  opposite  side.    (Fig.  23,  AL.) 

U  can  Ik*  |t««icively  stated  tluxt  a  oondition  of  ataxia  implies  a  lesion 

of  tlir  posterior  e«^himn  of  the  e«ird;  that  a  condition  of  aitalgeinia  and 

thfrnH>-iiiml|j^!:!tia  implies  a  K-sion  of  the  centni)  };ray  nuittcr  mid  of  the 

ai«reoduig  antenvlatenul  fibrea,  anil  that  a  <-onililiua  of  tactile  ana'^^ 
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tbesia  implies  widesprrad  degcnemtioQ  in  the  antcro-lat«ml  and  pofr- 
teriur  culunms  uf  the  curd. 

lu  a  uiiiliilcml  lei^iuii  of  die  curd  it  is  usually  foiiml  that  there  are 
tactile  uuiesdic^ia,  aualgcHio,  thermo-aoulgcma  in  tlic  side  of  tlut  body 
opposite  to  tlie  Ie!*ion,  t^tj^i'ther  witli  wuiie  liy|wrwstliesiji  of  all  tliest? 
seiit<atiou8  lu  the  Hutue  tti<le  uf  the  txxty  uu  the  le^inu  ;  and  it  is  fmin  this 

Fio.  29. 


:'3r 


,  \ 


AMWDcIliigdcignDPntInn  at  ihf  Tinii  < 


T.t  9t\tt  xnattvnt  mrHtUa  ftt  tlip  ligblb  dottaH 


ngniMit.     Tlie  column!  of  (ioll,  the-  {nft-nu murKl  Unci*,  th«  i-itrrnal  t^n.  »r  XXtt  Ci'Iudid  of  Hul^ 

dadi,  tlicdlKL-t  MnbcQargolann,  llweuluiuii  uf  4iowcf>,  Kud  hhwi  pk/lauf  Uib  Kuloru-latenl  nrlwin 

cliiiic:d  f  ict  thnt  tlie  oonolnnioTi  is  roflohed  that  Ronflory  impulses  paae 
acrnrts  the  ci>nl  and  ancviid  in  the  cnhiinim  of  the  oppisite  «ide. 

In  syringomyelia,  in  wliieh  the  central  gray  matter  of  tlie  cord  alone 
is  affeetwl  there  is  a  loss  of  tenijM-niture  and  |iaiii  sense  mily.  This 
otxnirs  n»  thu  side  uf  the  lesion.  It  hiLs  hecn  euppost'il  nntil  recently 
thut  these  rteiisatinns  were  tninsmitted  upward  tn  the  wilumo  of  Gowers, 
but  reetnt  resoarelie-s  prove  that  this  eidumn  pasfjt-s  to  the  cerebellum.' 

In  locomotor  ataxia,  in  which  the  Ic^ioD  is  limited  to  tlie  {KiJUterior 
root  zone,  aU  the  sensations  are  more  or  less  impaired,  and  there  is  see* 
ondary  degeneration  ascending  in  the  [wstt^rior  eulmnns  only.  In  gen- 
eral niyelitis  all  the  sensory  tructe  are  implicated,  and  here  too  all  furma 
of  sensation  are  impaired. 

In  tnnisverHe  lesions  of  (he  cord  at  any  segment  it  is  evident  that 
the  impulses  reaehinj?  that  segment  from  its  own  pnir  of  nerves,  and 
the  impulfws  [jassirifr  tlmmgh  that  segment  to  and  fnim  the  segments 
below  it,  will  be  cut  off;  hence  after  transveree  lesions  there  is  a  con- 
dition of  total  aufc^the^ia  in  the  body  below  the  .<s«gment  which  is 
destroyed.     If,  therefore,  a  ftericB  of  eattex  it*  brought  tt>gether  of  lesions 

>Mw.'NaU.r  «nil  HunJoy,  Bnun,  1909. 
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of  the  cord  ia  m-erj'  BegaiDiit  from  iJie  lant  8a(^rul  up  to  the  upper  wr- 
vicnl,  and  if  tlii>  itri-u  uf  aittKAthi-sia  in  the  hmly  iit  e-tich  nf  tlii-8c  ciisi't^  is 
aocuratcly  tlch-rtiiiniil,  it  in  fviilcnt  lliiit  It  will  Ik*  [mssiUU'  to  aweilain 
tlie  exact  regitni  of  the  ukin  rt^lnUMl  tu  tlw  indivhhuil  wgniente  of  the 
spinal  ctml.  In  PhilcA'IT.,  pjijre  4(;,  the^;  aix-us  arc  oircfully  Inid 
tjowii.  Jl  it«  evident,  thtrffort^,  that  in  uny  «ijic  of  ppiiitd-^-urd  ()it<4-':LM>  it 
i«  ueoraHiT)'  t»»  t«;l  the  wnsatiuns  and  to  ronipare  tht'  area  of  aiiiei4lji««iii 
witli  tht>  diAf!;Tiuu  \u?n*  pvt-n,  and  thus  to  determine  tlie  levid  of  the 
spinal  conl  nffcctcd.  It  in  to  l>e  rvmi-ndxtreil,  however^  that  the  tikiii 
of  the  ]n»]\'  is  plentifully  supplied  with  Keuaovy  nerve**  uhieh  aniLfliH 
niiiw  fnx'ly  ot  their  ti.Tnitnnlii'HiH,  and  tin-  n-w.-jin-lnii  of  Slierrinptou 
have  dtmioiiftRito<l  that  each  part  of  the  skin  is  supplied  with  st-nsory 
m-n'fft  from  tW4»  adJutTiit  M^^utut^  uf  the  t-onj  ;  htuiw  u  coudition  of 
aosesthesia  in  the  akin  imlimced  a  sut^pcnsion  of  function  of  two  seg- 
oitiulit  of  ihc  i^}r\\  at  h-jusl,  for  if  one  (M'g;ment  fdone  wert^  afTecictl  ijie 
t«i!:nK*ntM  alM>ve  and  U-Iow  it  would  l>e  (■npatilp  nf  Hujiplying  the  ^kin 
witli  MMiMilion.  Tlii;-  eonclursinn,  dntwn  by  >SlK'rrin^l(it>  fmni  phvKio- 
logiral  exjirricntv,  I  have  confirnu^l  in  a  cnnv  of  spinal  diseaM!  in  whicn 
il  beciiuie  iieiietwiry  to  dividu  completely  the  posleriur  nerve  roots  at 
the  mxth  dontat  lcv<*I  This  4livisinn  did  not  produee  any  amcKthi-tiia 
around  tlie  bcnly,  bot-ause  the  lifth  and  HeveuiU  uervfw  supplied  tiie 
skin  of  the  tniuk  in  the  domain  of  tlie  Hixth  nerve  Kuftieiontly  to  pre- 
vent ana%tht-Mia.  }t\  however,  two  adjacent  nerves  an-  dividcii,  a  zone 
of  nnai»tlie«ia  is  prcMliieed.  The  overhippintr,  tlierefiin-,  of  ndjatTui 
senstiPi'  an-jis  is  nitt  to  be  foipattcn  in  determining-  the  level  of  tJie 
segment  uflwtiil.  Thtw  if  in  a  ca8e  ihe  amis  of  untesthe^iu  on  the 
body  corn*iK>iid  to  tlic  section  shown  in  the  tlisigram  an  Ix-donging  to 
the  ft'cond,  tliinl,  fourth,  and  fiiUi  Kiend  se^ieuta  of  the  oord,  tlio 
lesion  of  the  cord  undoublodly  involves  the  first  su-ral  Moment  also, 
but  i^  errtainlv  n(»t  anv  higher. 

The  iletenniiialion  of  ilu*  ami  of  ajiiefitliOMa  ia  of  iwrticular  impor- 
ire  in  'TC»es  uf  eoinpressioD  of  the  eonl  by  tumor  or  by  dislocateil  or 
lured  vertehnp,  as  it  is  the  most  |Mjeitive  indir^ition  of  the  exact 
level  of  tJie  eopd  whieli  is  invade*!  by  disease.  Thus  in  the  cases  in 
which  tumor*  have  Ih^d  fue<ttvrnlly  rcmovetl  from  the  coni  the  level 
of  the  anaaihe^ia  has  Inren  the  jruidinp  sj-nipiora  for  the  surjjeon.  In 
such  casm  tiie  normal  attatumieid  relation  l>etwec>n  the  8egnient«  of  the 
itpiiial  eonl  nnd  tlie  vertebra?  is  not  to  be  forpttten. 

Sninll  nn-9»  of  auK^lhe-^in  in  the  IhmIv  i^trresjmnding  in  distribution 
to  the  dtiiimm,  and  due  to  snmll  Ifxidi/^  foci  of  disease  in  the  spinal 
oord,  nrv  found  ehicdy  in  syritipmiyi'lia,  in  hemorrliajfes  in  the  Con!, 
in  snudl  area?  of  softening;  in  the  cord,  or  in  tumor  of  the  cord.  These 
JKiion!!  destroy  the  u-nuinal  filaments  of  two  or  tliree  gena>r%'  nerves 
and  do  not  tn\*n<le  the  U>n^  tracts  coming  from  the  parts  Indow  tlie 
level  of  ilw  lesion;  hence  loealired  anawthoflia  ia  iodirative  of  a  small 
liniitvii  li»i«m,  pot  of  geueml  iransventt-  disuaflcs.  Such  small  limited 
Icfiionn  are  not  verv  ooramon.     In  all  eases  the  autBStJietic  area  fadca 
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gmdiinlly  inlu  tho  area  of  normal  Bonnibility.  In  hyBteria  the  line  of 
cleiiiHn.-jiti(>n  Ijt'twwn  wnMilivo  ami  inwinsitive  fikhi  is  much  Kl)ar|H?r. 

The  determination  of  tJie  exiu't  area  of  anffisUa-^ia  in  any  case  ia  of 
great  swrvitx"  ulio  in  (lifferi'iitiatlng  h-siimn  of  tho  spinal  tord — first, 
from  IcKioiis  of  the  nerve  trunks;  sct-uudly,  fniin  U-wiiniB  of  the  cauda 
equina;  tliirdly,  fmm  hysteria;  fourthly,  from  uiuttiple  neiiriiifi.  In 
lesions  of  the  ner\-e  tnmkfi  the  distribution  of  the  amcslliesia  is  different 
from  he  diHlrihutioD  in  the  spinal-eord  aflectiona.  Tliis  will  Iw  evi- 
dent if  ihe  areas  in  Plate  IV.  showing  tlie  disiributioD  of  the  ner\'e8  of 
the  skin  as  comiwired  with  the  an-iis  In  !*IaU'  VJI.  showing  tlie  distri- 
bution of  the  nerves  from  the  segments. 

Fnictnrejt  of  the  lower  himbar  vertebrae  or  of  the  sacrum  often  pro- 
ducts pre-ssure  njwu  the  cauda  equina.  It  has  bti'n  found  tJiat  when 
such  pressure  is  slight,  it  is  the  ner\'es  lying  innermost  within  the 
rj>iiid:i  wliitrh  Hurter  most,  and  the  gresiter  the  (win p rest* ion  the  greater 
the  numlRT  -if  lu-rves  whi»-b  suft'er.  Tlio  distributlun  uf  (he  antetithesia 
in  eaudiil  lesions  rvwrnhles  elityely  tlie  diMtributidn  of  anffir^thesia  in 
lesions  of  segmt^nts  of  the  enrd,  and  from  a  study  of  tlie  anresthesia 
alone  it  is  imjMwsihle  to  difftM-entiaie  absolutely  a  eauclal  lesion  from  a 
cord  lesion.  A  diagnosis  may,  however,  bi?  made  —  first,  from  a  study 
of  the  surgieal  indications,  chieHy  of  the  nature  of  defitrmity,  the  rela- 
tion of  the  vertebne  to  tho  A(>gmentfl  of  Ihe  oord  being  reroemlwrcd. 
The  spinal  eord  enrls  at  Ihe  firwt  lumbar  vert<'bra  ;  heiiee  any  fraeture 
below  tliat  level  ne<xwsiirily  conipn'SM-M  tlie  wmda  e(|iiiiia  and  dties  not 
destroy  the  spinal  eonl.  Scetiridly,  a  diagnosis  may  l>c  made  from  a 
study  of  the  piirsdysis  which  accompanies  tJu;  anK.sthe.«ia.  This  paral- 
ysis is  very  slight  in  lesions  of  the  sacral  segments  of  the  cord.  Thus 
when  a  lesirm  is  at  or  below  the  tliird  finenil  w^gment  the  paralysis  is 
otMifined  to  the  pi^ronei  ninsilcH.  When  tiiti  fii>(  Hiicntl  segment  i^also 
involved,  the  pamlysis  aflV?trts  the  anterior  and  pi>sterior  tibial  muscles, 
and  it  is  only  when  the  <-ntire  lumliar  region  of  the  e-oitl  is  destroye*! 
that  movements  of  the  hip-joint  will  lie  affeeted.  In  cauda-equina 
lesions,  on  the  other  hand,  pressure  upon  the  nerve  roots  is  often  suf- 
ficient to  pnxlucre  widespread  pandy.-is  when  senssitlon  is  but  slightly 
afreete<l.  Thus  in  a  lesiun  of  tJie  spinal  cm-d  the  distribution  of  ihe 
IKiralysis  will  c-orrespond  to  the  segment  of  (he  otiifl  invmled  by  die- 
east*,  and  will  c<jrre.s|K)nd  to  tlie  distribution  of  the  uniesthesia  pro- 
duced by  a  lesinn  of  that  segn«'nt,  while  in  h-siniis  of  the  eandn  er|uina 
the  distribuliou  of  the  {KiraU  !<is  may  W  much  more  extensive  tlmti  tliat 
indicated  by  the  distribution  of  the  antesthesia. 

Tlie  distribution  of  the  anaesthesia  is  also  of  much  service  in  differ- 
entiating hysterical  pnnilysia  from  organic  disease  of  the  spinal  cord. 
Charcot  [xtinted  out  the  fact  that  in  hysterical  paraplegia  the  auffli^ 
ihesia  never  involves  the  genital  organs  or  the  pt-rineuin  and  the  anus. 
Paralysis  of  the  bladtler  and  rectum  is  a  very  rare  thing,  and  if  it 
ownr  is  of  tho  natuif  of  retention  of  urine  rather  than  of  incoutinenoe. 
Fig.  30  shows  the  area  of  amesthesia  cuumunly  obsci^'ed  in  hysterical 
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id  it  will  be  notioeil  that  its  distribution  is  VL-n*  diflerent  in 
fmni  tliat  in  IMati-  VII.  It  iit  al»«»  lo  l>e  remenibert'd  tlmt  iu 
hyjrtcricul  piirup!ep:»  there  is  no  rciLctton  of  depM- 
eradoa  of  the  muscles,  and  there  ia  no  I06&  of  ten- 
doo  If  fli'.tes. 

lu  timny  csm>a  of  traumntie  nniirosis  or  of  irri- 

Iniiiin  of  the  Fpine  fnllowiu^  iitjurics,  mid  in  the 

'       so-ca'Icd   Hpinal  conciissiun  nasoi^iatcil   with   auies- 

■  Uiv»tii,  it  will  bv  fiMiad  that  the  dititribuliun  of  the 
H  aniestb«8ia  correspoudii  to  the  hysterical  ratlier  than 
^Lto  the  oipiuii?  type, 

^^Huii  luultiplo  ui-iiritiii  tlie  ri^ion  of  ana^stlit-f^lii 
^^^BniiiH-B  a  filot^kin^-^huped  or  ^lovc-shuptHi  urea  on 

bfiUi   linilfs  syni metrically,  anil  diH»  not  ext4.-ijil   to 
the  trunk. 

It  is  importunt  to  be  able  to  locate  tlie  lesion 
accurately  in  spinal-oonl  diwaAn,  no  matter  whether 
the  lu<ion  tlius  detennlned  currespunds  to  wtill- 
known  forma  of  Kpinid  diftm^e  or  not.  It  hns 
pcwntly  lM«n  (ihoivn'  that  vawuUir  discuses  of  the 
^  spinal  oord,  hc-raorrha^s   into   the  cMnI  of  snudl 

■  extent,  or  long  pcrforalinjc  hcmorrhaps  tn  the  conl      -rv  wr-  nf  «.»rth»i« 
^  of  MUfdl  lateral  extent,  or  ^mall  amis  of  Bofteniug  in  i)T>u>rhwi  poniiicKiai 

of  Uic  tt^rd  line  l..  ihromlmsi.;  of  di.^-ase«l  uninal  |||- js«»i»i»— •«*-» 

-.•I'll  .  l*"*!*- 

mrienes  or  tlinr  liranriK-ti,  an.-  mort-  (tmnnon  than 
was  euppoAnl.     Hie  dirignociiH  of  tlH-Hc^  tvuiilitintiH  i»  only  possible  by, 
an  accurate  sliuly  of  symptoms,  and  mioh  a  study  nuiy  indit^te  a  lu'iil 
lenon  stuiiendiu);  die  fuucliun  of  a  small  area  at  uuy  level. 

AtucU. — Auisia  is  a  symptom  of  spinal-cord  disease  due  U)  an  in- 
terference with  the  nin:i<'ular  senj*c  imjircswions  which  jwtss  into  the 
cotd  thnmjj;h  the  posterior  ner\'e  rcK>ta  and  root  zone.  Both  the  auto- 
matio  and  voluntary  movements  of  the  body  are  giiitloil  hy  the  im- 
piWflMonH  mvived  tlirr>ugh  nms^mlar  t^-uM*,  and  if  those  impressions 
■re  larkini;  tho  niovpmeiits  lie^-ouic  awkward.  Smh  niovenicnts  n\n 
be  piideti  by  the  eye,  and  hence  an  ataxic  will  always  perform  a  mo- 
ticm  more  deftly  if  he  watches  the  limb  which  is  moveil,  but  deprive 
him  of  riaon  by  closing  his  eyes  and  the  symptom  of  ataxia  is  n?adily 
i|cVfIo|)ed.  The  lesions  of  the  spinal  cord  which  produce  ataxia  arc 
thiiMf  which  (h-stnty  the  lihn>s  in  the  {HK^tcrior  .extcnial  ct^lumn  or 
eohnnn  of  Itunlach,  tlirougli  which  the  fibres  pufft  which  convey  the 
impretxiifiir)  nf  iniiricular  seusc.  As  has  been  already  stat<d,  the«c 
fibres  jmas  Upward  and  dowiiward  in  the  column  of  Bunlach,  sendiu|i^ 
their  collateniU  into  the  jxisicrior  jrmy  mutter  of  Uic  <.'*>n\  at  diflereut 
levels,  so  that  ihe  impressions  coming  in  throu^di  a  single  ner\*e  are 
eonvcyed  to  many  w^ments  of  the  ctinl.  In  addition  there  are  the 
loni;  trsets  passing  tn  the  medulla,  alrt>ady  deMrrilNHi  in  the  column  of 
tiull.      When  one  thinks  e)f  the  very  uumcruus  and  complex  movo- 
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nientfi  which  are  involved  in  such  a  simple  act  as  liftinf;  a  f^hiss  of 
water  to  the  liiw,  involving  almost  tJio  fiitin*  t«i(ly,  nui<It>  in  ortliT  to 
prcptervt!  its  balanrt,  one  nuiIt7A»>  tJiut  to  properly  guide  any  movement, 
however  siiiipte,  a  very  extensive  action  of  a  Inixe  nuiiiU^r  of  nitisc!)*.^ 
is  n,i|nirt*il.  This  ai-tion  Im  pitili^l  autoniatiuitly  by  Uie  niuiicular 
sense.  It  is  only  when  the  muM'uhtr  wnse  is  interfered  with  that  one 
reiilJKc^  its  extensive  use  and  its  eou^tant  function.  The  di^eiuip  in 
which  ataxia  is  most  evident  Is  prjstt'rior  sclerosis,  but  any  lesion  affeet- 
ing  tin;  Bame  area  of  the  cord  will  prxMluce  at;ixia.  Thus  multiple 
srieniftis,  or  tinnora  of  the  mpnin<^.«  on  th»*  pi>8ti-riur  surtiiw,  or  tumors 
within  the  eord,  or  syriiignnivt'lia  wIk-ij  it  involves  the  posterior 
folumns,  or  a  general  myelitis,  iim  cajMihU-  of  prmlueing  tJii«  Nymp- 
tom.     The  ataxic  j^iit  has  already  In.'^jn  desenlieil. 

Fain. —  Pain  is  a  symptom  of  eonsidenible  inqmrtance  in  spinal-cord 
di.sea.se.  It  may  Iw  ielt  in  the  .spine  itself;  that  is,  in  the  bark  and 
deeper  structui-us,  under  which  circuraiBtanrtis,  as  a  nde,  there  is  a 
more  or  less  estonaivc  afEeotion  of  the  nerve  roots  or  of  the  meninp»«, 
but  not  of  tlie  spinal  wird.  Severe  pain  in  the  Iwurk  anil  spinal  liga- 
ments is  not  at  all  uncommon  in  functional  nfit'ctions,  &uoh  n^  irau- 
tn:itie  hysteria  and  traiinialie  iietirastheniii ;  in  nervous  jinistration  ;  iu 
hysteria.  It  i.i  sometimes  pref*i'nt  in  the  affeetious  of  the  visoeni,  under 
which  eireumstauc-e  the  pain  is  really  a  "  referred  pain,"  referred  to  the 
back  when  tlic  actual  irrihition  <'omea  from  the  sympathetic  nervous 
system  o)nn«rted  with  the  vi.s<Mis  dise:i.^e<l.  (See  page  751.)  In  or^jraiiic 
atrW^tions  of  tho  boiioj^,  Hgamentjt,  and  nerve  roots  spinal  pain  in  also  a 
ret^uent  syiuptoni, 

\Vlicn  |iain  is  profhiued  by  disease  of  the  spinal  eord  itself,  it  is  due 
to  an  irritation  or  injury  of  the  posterior  uerve  roots  at  their  entrance 
or  to  an  irritation  of  the  sens<»ry  tracts  |xissinjr  upwanl  through  the 
spinal  curd.  Under  th(s<e  cireumstanci's  tlio  imin  is  tint  refernil  to 
tlie  tiack,  but  is  telt  iu  the  part  of  the  body  from  which  the  irritated 
nerve  root  or  sensory  tmet  bait  come.  Thus  in  IiM'?i>niottir  ataxia  llie 
sliarp  shooting  [>ains  htv  refcrrtnl  to  the  limbs  rather  than  l^i  (he  buck, 
and  as  tlic  discnse  almost  unif  irmly  logins  in  the  second  and  third 
inmbiir  seguieuts  <>f  tJie  ctinl,  these  pains  are  ususdly  rcfcrrx"<l  to'  the 
anterior  surlace  of  tlie  thighs,  and  as  the  disease  advances  downward 
to  the  fourth  and  fifth  lumbur  segments,  the  pain  is  felt  in  the  feet ;  as 
it  (ulvancvs  upwani  into  the  dorsiil  rt-gion,  the  pain  is  felt  alwait  the 
IkhIv.  M'hen  the  priR-es-S  bos  a.scendeil  to  the  lower  cervlt^l  region 
|HUns  iK'gin  ti)  t>e  felt  tn  the  axilla,  on  the  inner  side  of  t\\v  iimis,  and 
in  the  little  fingers,  and  tinally,  as  the  up[»er  segments  of  the  cervical 
region  iu*e  invadeil  by  the  sclerotic  process,  the  entire  arms  and 
shoulders  bocorac  the  seat  of  pain.  The  location  of  pain,  therefore,  in 
any  case  of  disease  of  the  coixl  is  an  indiaition  of  the. level  of  the 
disoaee,  and  oom[>»rison  of  the  distribution  of  the  pain  in  any  one  case 
with  the  diagram  (Plato  VII.)  will  enable  one  to   locate  the  affection^. 

In  syringomyelia,  in  which  the  terminal  filamentji  of  the  p:iin-sen8e 
nerves  within  the  gray  matter  are  destnjycl,  tlie  uualgcsia  which  finally 


develops  iH  wmaily  preredcd  by  ft  stage  of  pain,  and  here  too,  ax  in 
]iM?nu(ftor  ataxia,  the  [hlid  U  refpirtKl  to  tht-  periphery  corresponding 

^tu  (Ik-  w^iwit«  of  the  rord  involvwl. 

^P  Pain  referred  to  the  extremitiiis  is  also  a  symptom  in  injuries  of  the 
ixmi,  ill  hemorrliane-s  within  the  ctird,  or  in  crushlni;  of  tixe  «ird  siit-h 
as  follows  JifihHiition  or  fnu'iunr  of  tiio  sjiiiu-..      In  diivse  aiseu  the  jwiii 

■  ia  referred  to  the  ix^riphery,  hut  ie  less  i-xaetly  referred  than  in  looo- 
motor  ntaxia,  for  tlie  injury  affects  all  the  senstjiy  traclt;  oominj^  from 
the  partA  below  the  xitc  of  the  lesiuu,  an<l  thc^.  are  damaged  to  a 

I^n-nii-i  -xtent ;  4onse»iuently,  the  reference  of  tlie  {uiiu  it  ixu>tv 

wiil-^j  !  Iiiii*  in  a  hemorrhage  in  the  lower  rerviejd   n-gion  in- 

tci'  l>e  felt  in  the  entire  ImmIv  U-hiw  the  level  of  the  arms. 

In  I...  --  ■..--•  -  any  movement  of  tJie  body  cau-sing  an  inttreat^cd  niet-han- 
it-ttl  pn-stftire  upon  ilie  i-onl  may  l>e  attendeil  by  shai-p,  shootiitK  poiiia 
telt  in  any  jKirt  of  ilie  lM»«ly  Iwlnw  the  lesion.     Pain  19  au  •■arly  symp- 
tom in  tiunors  of  tlie  cord,  and  in  these  caj^'s  it  may  be  reterred  tn  the 
periplicry  from  which  the  ncr\*e  root  oomes,  whieh  ig  primarily  eom- 
pn-KMnl  at  the  site  of  the  tumor.     Thiu  in  a  tumor  in  the  dorsal  re^^tm 
the  pain  may  be  felt  in  the  thorax,  epigni«trium,  or  alMloinen.      It  may 
K  \k-  nJs't  n-ferrctl  to  the  parts  of  the  Uxly  l»el<>w  the  tumor,  U'cause  of 
H  the  irritation  of  tiic  seiisoiy  tnu^lh  jiaKsiiig  thmugli  Uie  cord  at  the  site 
H  of  tbe  tumor. 

W      There  are  w>me  cases  in  which  pain  is  referred  to  an  anffrthetic  por^ 

tion  of  the  body.     Thus  in  rarics  of  the  epiiie,  in  loraliw*!  nieninj;ilis, 

in  injurie*  of  tlie  nerve  routs,  and  in  some  niw*  of  «*h'rnfis  nf  the  (nml 

L  the  sensory  nerves  may  W  lU^trnyi'd,  hi  that  no  H-nsatinns  ean  pawH  in 

■  over  them,  and  hence  the  tturfaee  of  the  body  may  be  antetithetic  ;  but 

^nklbe  tame  time  tlie  pruxiimd  eude  of  tht^e  destmyed  uer\*eii  may  1m: 

^|i|Htftted  by  the  diwasc,  and  hence  painful  iK-nimtions  may  constantly 

he  sent  inwanl  to  the  cord.     Tiiesc,  iK'inn  re<^'ived  and  tranrmiittetl 

upwanl.  are  ir-fem^l  to  the  an^cathetic  aurfaw,  jri^ng  riw  to  tlu^  synij*- 

lum  oalled  ana«the«(ia  dolorosa.     This  condition  is  very  rarely  seen  in 

iliscnses  uf  ilie  i-nril  il»-lf,  but  is  very  c*>mmun  in  dtsi-ajH>K  uf  tlie  verte- 

bne,  eap<'eia]ly  in  tnmon^  (mreinonui,  siin-otna]  and  in  r;trie.H  uf  the  spine. 

Yuomotor  and  Trophic  Symptoms. —  In  the  aray  matter  of  the  cord 

1^   there  lie  certain  cella  which   rej;ulale  the  mechanism  by  which  nutri- 

H  tiiiu  in  the  body  is  maintained.     It  ^eems  probnble  that  these  median- 

m  ianut  sin-  set  in  activity  liy  senson"  impuli«i«  reaching  the  c«>rd  through 

V    the  [MMli_-rior  nervc^f,  iHt-aurte  nuuiy  |ioi4tt-riDr  nerve  nr  ncrvt^nxit  le^iims 

arr  attenili'd  bv  trophic  diHinrlnmccs  —  e.  ff.,  joint  dirteaac  and  pt^rlbr- 

ating  ulcer  uf  tlie  fool  in  Itji^ttnut^r  ataxia.     In  locomotiir  ataxia  the 

j<MDt  duteases  are  c|utte  frequent,  the  ankle,  knee,  and  hip  iM-ing  affected 

in  the  order  menliont'd.     In  syringomyelia  it  is  the  ellww,  wrLsl, 

Sniten,  and  lUioiddcr,  in  the  onler  nientione^l,  which  are  motit  communlr 

affected.     It  is  tjuite  nuticeable  Uiat  puch  joint  affections  ocrur  chiefly 

am<mg  tlie  lower  clastieH  or  in  persons  who  are  exp«we<l  to  injur)"  or  to 

fklla ;  hence  it  ifl  oonclwled  that  their  (irigin  in  tniumatic,  even  a  slight 

ia^uty  being  auffieient  to  produce  thera.     There  is  usually  at  first  an 
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effusion  of  fluid  iulo  the  joint,  tmbi^quenUy  a  thickemn^  of  the  ends 
of  the  bontw.  If  such  joints  are  tre«tc<l  by  perfwt  rest  at  un  early 
Btaj^,  the  ditieaae  ditia|>i>ear8.  If,  however,  they  are  ut^leirted,  att  they 
are  very  liable  to  be  I>ecau8e  of  tlie  absence  of  pain,  the  prt>oe^  goei 
on  and  inerenaes  until  tlie  joint  i.*  ren<lpi"eil  asek-ss.  It  is  a  very  «Uji;- 
gt'-Klive  i'lu-i  Uiut  ihc^'  joint  i]i-M-ii>Mx  u{>|K-jir  only  in  those  r<]iiiial  afH^- 
tious  in  which  tJie  sense  of  ]Miiii  is  impaired,  and  this  is  another  proof  ^ 
of  the  conservative  iufliicni^'  of  jiain  in  si-enring  rest  or  inimobtUly  lofl 
the  discawi^  part. 

The  meclKinii^Dis  started  by  these  seusory  impulses  which  control 
nutrition  lie  in  the  c-entral  ^ray  matter  of  tlie  cord,  and  to  some  extent 
in  tile  anterior  horn,  for  trophic  disturbancet^,  espi^nally  eruptions  iu  _ 
tlie  skin,  nec^itwifi  of  the  finders,  atrophy  of  the  nutfifile-s,  fragility  of'fl 
the  Iwines,  <M*ctir  in   Ie.'*ion«  limited    to   tJle  gniy  matter  <if  tlie  eeotnil 
area  or  invading  the  suiteriitr  horn,  as,  for  cxutnph-,  in  syringomyelia 
and  in  anterior  poliomyelitis.      It  is  pmbable  that  these  mechaniitins 
arc  not  the  only  ohcs  which  preside  over  nutrition,  ami  that  through-  ^ 
out  the  biviy  and  in  the  akin  the  nerve  raeehauism  of  the  vessels  isfl 
quite  competent  to  regiihite  niitritiou,  proviiiwl  it  if*  not  pnt  to  too 
grcjit  a  strain.     Thus  iKni-sort-s  and  eyhtitis  are  iu  my  opinion  rarely 
due  priimirily  lo  let«ious  iif  the  spinal  cord,  uiiil  imiy  usually  be  avoideu.fl 
by  proper  care.     In  the  normal  b*xly  continuous  pressure  upon  any  " 
one  part  for  a  long  time  witliout  shifVing  of  position  docs  not  oocur 
even  in  sleep,  and  if  a  riiiniLir  repeated  change  of  posture  is  kept  up 
in  a  csise  <»f  spina!  pinilysis,  btHl-sfirt-s  will  not  appear.     It  is  un- 
doubtedly the  continued  pressure  without  change  of  position  wliieh 
prod(hM;s  such  *)ifs,  and   this  is  pn>ven   bv  the  loiaiHty  in  which   tliey 
unifomily  ap{K'ar  —  namely,  over  the  sacrum,  u|>on  the  trwhanters, 
upon  the  heels,  or  upon  spots  subjected  to  greatest  pressure  when  the 
patient  hes  long  in  one  position.     In  cystitis  it  ia  the  introdw^tion  of 
germs  into  the  bladder  by  means  of  the  catheter  which  is  responsible 
fi>r  the  disease,  or  else  an  over-< listen ti on  and  ci>n8rtiucnt  inflanimation 
of  the  bladder  when  the  pn>|K'r  catheterizaticjn  is  neglecteil.     While  it 
is  admitted,  tlien-fore,  that  the  spinal  cord  bus  tmpliie  functions  in  liie- 
sense  tliat  it  regulates  tlie  degree  of  circulation  and  the  rapidity  of 
processes  of  nutrition,  it  is  not  believed  that  a  lesion  in  the  cord  alone 
under  pro|>er  care  of  the  |iatieut  wUl  result  iu  iesiouB  of  the  skin  or 
mucous  membranes. 

Tile  atntphy  of  tlie  musf^lea  which  occurs  in  spnial  par.ilysis  up])ntrs 
to  be  ttK>  rapid  to  Iw  araHunited  for  by  disuse,  anti  the  fragility  of  tlie 
bones  which  appears  in  syringomyelia  eao  only  be  acctmntcd  for  by  a 
distinct  tniphic  infliifnee  of  the  cinl  ii|hiii  the  bones. 

In  all  conditions  of  destrnclion  of  the  spinal  iNird  the  part  of  the 
body  related  to  the  part  of  the  conl  ilestroyed  is  found  to  present  a 
bluish  appeanLiiee,  imlicating  an  imperfect  capillary  circulation  due  to  _ 
ft  dilatation  of  the  veins,  and  also  a  cold  eomlition  due  to  imperfectfl 
proccf^scs  of  nutrilimi  going  on  iu  consc(|ncnce  of  the  venous  stasis. 
Xhis  is  particularly  noticeable  in  tlie  |Hirt«  uf  the  Ixnly  1k-1owh  (raiift- 
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verse  lesioo  of  the  cord,  in  syriDgomyelia,  and  also  in  anterior  polio- 
myelitis; hence  it  is  evident  that  the  spinal  cord  is  concerned  in  tlie 
vasomotor  mechanism.  Hence  in  any  ca^s  where  vasomotor  or  trophic 
symptoms  appear  in  a  patient  the  suapicion  is  aroused  of  a  spinal-cord 
disease. 
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TUV.    DIAGNOSIS  AND   IJXIAUZATION  OF  BHAIN   DBEASEa 

The  j«tructnrc  of  tlic  brain  nxiA  tho  locnliTatinii  of  its  funotioiit;  are 
subjec'td  tli!)t  have  receivwi  nnith  atteution  durJnjj  the  past  twenty 
yofins.  To  give  even  a  oonrise  review  of  them  would  re<nun?  I<.w  much 
Bipace  in  this  tcxt-bt»ok.  Hcnw  the  reader  is  rcferreil  to  tlic  recent 
elaborate  works*  at'  (ionliiiier/  Barker,*  Kdiiij;t^r,*  Van  Gehuehten,* 
Obersteiner,*  Dejeriuc,"  Ferrier,^  Uie  author,'  I>.'waudow8ky  *  and 
Jacob,'"  for  the  JcUiiln  of  anatomy  and  physiohi^'.  In  this  chapter  a 
Btndy  of  the  pyraptonis  oecurrinp  in  brain  diseases  wili  hv  presitnted 
and  an  attempt  will  be  nia<le  to  trace  each  symptom  to  its  auat'omieal 
liar's,  er>  that  h»  significance  as  an  index  of  the  patbologieal  state 
prewiit  may  1h>  clear. 

The  sviiiptoms  that  present  tliemselvea  la  cases  of  bniin  ditneaeo  are 
broadly  divide<I  into  two  classes,  viz.,  jjcncral  and  local  symptoma. 

The  Oeneral  Symptoms  are  headache,  dizziness,  vertigo,  diHToinfort, 
and  f^nend  scnsiititms  of  fiilne^,  pul^tion,  and  pressure  In  Uie  head; 
delirium,  cxcitfmmnt,  depre-ssion,  stupor,  and  eonm;  disturbances  of 
sleep;  nausea  and  vomiting;  convulsions;  optic  neuritis;  variations 
in  the  rsile  of  pii!!**,  re-spiratiun,  and  leni|K,'mture;  disHirbamies  of 
secretiun  of  sweat  and  urine  ;  disturbauees  in  the  vasomotor  condition, 
and  disturbances  of  uuirltiou. 

These  symptoms  may  occur  in  the  course  of  any  cerebral  affection 
and  indicate  an  irritjition  of  the  brain  or  an  arrest  of  its  functions  a&^ 
a  whole.     They  mwur  no  matUrr  where  the  disea**  is  linaited  in  thefl 
bniio,  and  nn^  iih  comiiicin  when  one  lociditv  is  affected  as  when  another  ~ 
is  invaded.    Tln-y  are  iniportiint  symptoms  of  cerebral  hwion,  but  they 
do  nut  indiealc  its  p<isition.     They  arc  of  great  value  in  determining 
tlie  variety  of  disease  which  is  present,  and  it  is  from  the  history  of 
tlieir  development  in  any  c-uw  that  the  diaf^uo^is  is  to  be  made. 

Tlie  Local  Symptoma  of  bmin  disease,  on  the  other  Iiand,  are  pro- 

'CSriniini.T,  Aniininij-  of  tin-  Xorvuiw  Sr-^lefii.     P.  Bliiku^iin'tt  Sun  <ft  Co.,  IStlV. 
'13arkfr,  The  >\.tvi>u»  >v[4,^m.     V.  A|iplk'U)ii  &  ft*.,  I8HI*. 
•  l->Jin(ji.-r,  Anatomy  (if  tlivVV'iitnil  Ntirvoua  SvsUtu.     F.  A.  Itavig  Co.,  IS99. 
* Viin  (ifhut'btva.  I.e  Syntiiue  NVtvcux  d*'  1'  IJumniL^ :  Ynn  In,  Licrrr,  1902. 
'Oltrnth-'inipr,    Anlfitiing   kfim   Kiwliuni  des   Baties  der  Kerrnc-n  Caitr 
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LOCAL  SYMPTOMS. 

Hcod  hy  afTift'Uon!!  of  diffeivnt  parts  of  tlie  organ,  ami  each  sjinptom 

lows  that  n  rertniu  |wirtiouIiir  n-frirtn  is  (iineatied.     These  Hvinptums 

spasm  or  {Kinity.si4  nf  nne  or  uvo  luiiba  or  of  one-half  of  the  ImkIv  , 

of  perception  of  touch,  temperature,  pain,  or  position  of  one  or  two 

'  limbtt  or  of  one-half  of  the  body  ;  loss  of  visual  power  or  of  the  power 

of  unell,  ta^e,  or  hearing;  and  apluidia,  or  di^lnrhanrej  in  i^peeoh. 

Tlu-Mc  ttviuptjjms  nmy  \h:  i-iitinily  wanlinj;  in  some  case*?  of  di^eaae  when 

it  docs  not  involve  the  portions  of  the  brain  eoucenied  in  scnsatioD 

Fw.  31. 

Pfm. 
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l*t. 
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lOli 


_     _        a. 

^V^  IW  ostfT  noflwe  «f  tk«  Mt  iMntiph^r*.  ^  SrUUn  fiMnm;  S^,  M>t«r  ponloii  of  tlu>  9r)rUn 
^Bian'vilBc'B'lBV-^  Me,.  pMl«rlov  icrniliul  bnoch ;  ^  aoiorioraMHidlnf  hnuwh;  e,  wntn]  faaxn^ 
l«rtM*IH  Mr.,  Ufcrtnr  tr«nafene  mka«;  f<^,  iuXmta  j>rM«nlml  hiIc«i;  yc*,,  inferior  pir<vciirKl 
mAmm\  yn^.  ■wdlwi  ti«t«eDD»l  Miln»;  ns.  f.,  iBferiur  niUuccntral  anlnui;  n&  «,  wprriur  rutro- 
IbmIwI  mIob;  lie.  u.,  iraiMTrne  rHtoeenlnl  «ulcu«;  •/'.,  oMxIia*  iD^rflnt)  B««un:  /i,  Mperiwr 
(hMtal  BulnH  1  /,,  lofrriur  fmnUl  nileui ;  /«  niediaii  fmnUtl  ailnu ;  d,  dlaioiMl  npcfruhr  mIcui  ; 
r,  ndl^Hc  trobtol  wiloi*  ;/■■),  ^n^ /m^  purl*  of  uriiital  •iMr|[inal  milcui;  Ip,  InltifiMrMal  wiloiui 
pi»,  Iravr  p«*p>fK4lc«]BT  tiaaiv :  mv.  aM,  ootrr  pcrpcNillenlBr,  mr  %^  ttmin ;  «cc.  t»L,  luinl  oeetplul 
■■■re:  <|.  Snt  tonporml  nlea^  nr  pannel  flMin,  iMlvdlDf  f|  am-.,  uModlDK  nmiu;  IW  Mcond 
laai|wt«l  MlnM,  laoladlilB  >■  a**-<  aKMidliig  linudt ;  .1,  U)t»ri4>r  otnlm)  ronTiiluUon  ;  B,  pMBtcrinr 
■mtnJ  oni)Toliia«n ;  i'l,  tapnior,  or  Ant  fiviaUl  tunvotaUoti ;  f^  m«IUa  fniaUl  MiiTalDlloA.  In- 
llWilMI  f,  M(Hf.,  DsadUB  Ufvr:  /',  fai..  IiLlcnl  Ufcr;  /*.  InfcHur,  »r  iblnt  rnwUl  euntoluiluii.  iii< 
il«4IWf  f,  k«i.,  ImmmI  |wrt  of  bfvnnitKr  parllnn  ;  j».  uv.,  MuiodlnK  poftlan  of  Um>  spt-fmlsr  ]M>rtliia  ; 
^  Irimm^.,  trlatiBiilar  |<nr1l<>4i ;  fi.  wh.,  urblUI  pntloa  ;  1,  Ut«ra)  ruot  of  tli«  ni|KrJvr  CrunUl  eao- 
nAHtJaa  j  ^  latml  n-«L  of  Um  aMdUn  f^MiUl  «uavoliitloB :  IS,  mt\mriat  [uricUl  Inhr :  /"i,  Inlbrtar 
farlaW  Mb;  laclading  ".  <]*«K,  Miprwnuflml  ooiKolatJaQ  ;  G,  m»g^  aagnlar  cvBrulaUoB ;  O.  par. 
yaat,  pMlvrlnr  puMal  iwirotuUaD ;  O,  occlplul  hibr;  Ti,  tm  lemponl,  or  pamlU  acwTolaUoa ; 
i<nii|innl  eptiTalatdia  ;  T^  third  tcm|Mnd  oonvolatloa.    <Eb«ntttlWr.) 


In   niiition.     One  of  ihi-iii  may  (K-n-ur  nKme  if  a  lesion  is  of  small 

txi*'nt,  MP  Ou-y   nmy  iKfur  in  ceruiiii  civoibinations.     The  ini|>ortant 

jc\f  bowcvtr,  in  c<mntrtion  with  each  symptttm  m  tluit  itn  presence 

lowa  the  localization  of  tliu  diseaae  which  is  pre^icnt.     From  the  man- 
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ner  of  the  occurrence  of  these  local  symptoms,  wliother  their  ooset  if 
suddeu  or  grutluul,  some  itifortmitioD  can  be  ^aiacd  which  in  an  aiti  iu 
the  diof^oaia  of  the  nature  of  tlie  di^ea.'ie,  hut  the  character  of  the  local 
symptom  is  the  same,  no  matter  h^w  ditfei-eiit  the  |Kit]tohigi»il  {>n)eca& 
Thus  a  hemiploj:jiii  prefionta  the  snmo  features  wlielhi-r  the  lesion  is  a 
heriiorrhjige,  iiii  absi:ei!ii«,  or  ti  tiinior ;  but  in  tmy  of  these  discuH^s  its 
appearance  indicates  that   (lie  motor  pirlion  of  tJie  bniin  in  iuvolvcd. 

Fig.  31  shows  the  Hp|Kiinitice  yf  the  left  hemisphere  of  a  highly 
orjBfauized  hrain.  In  Fiff.  .'12  a  diagnira  is  g"tven  coiistnicted  from  a 
series  of  photographs  of  the  nciuroues  of  the  crjrtex.  This  dcnionsl  rates 
the  various  layers  of  the  cortex  and  the  diWere-nt  kinds  of  cella  in  the 
differeiit  Livers.  Keoent  investigiiiiinia  espei.ially  hy  Giniptiel]  and 
Jafflih  have  shown  that  thu  histohigienl  npiwiiranee  of  the  cortex  difl*ers 
widely  in  tiitrcn^nt  regions;  and  whUe  thi-  {^nienil  existence  of  five  lavcrs 
of  eelU  may  he  admitt<'il,  the  relative  development  of  the  hivers  in  dif- 
ferent regions  makes  the  apjH-^miiee  of  the  ivirtcx  different  in  different 
n^ioDs.  This  difference  of  structure  is  a  eoiitirmation  of  the  theory  of  ^ 
dLfierenc«  of  function.  (Cimipare  Vi^.  '^i'S,  4''),  and  59  ou  pa^^es  fl7,H 
I>6  and  120.)  Jt  hjis  been  coufirniieil  by  studies  of  the  cortex  in  era- 
bryot*,  and  also  by  numerous  patJiological  studies  in  man.  It  alfordii 
one  of  the  stron^ti^t  arguments  Cor  tlie  ihictriuc  of  locallr^klioii.  H 

Qeneral  Symptocoa.  —  Headaclie  is  due  to  u  disturbuuoe  of  uutrition^ 
of  the  brain.     It  occurs  in  a  ^rejit  variety  of  diseases,  bein^  usually 
more  aevere  iu  constitutional  afleclions  than  in  diseases  of  die  braiiuj 
In  lK>th   funeiioiud  and  org:inic  disc-asiw  of  die  hmin  it  is  a  verj*  com- 
mon symptom,  varying  in  intensity  and  lotsiliiy.     It  may  be  a  di 
continuous  pain,  witli  intermissions  or  i'emi!U«ioi)s  and  eicaeerbniionH,  as' 
in   the  various  fitrnis  of  meningitis  and   in   hniin   tiunor.      It   niny  be 
sudden,  sharp,  and  excruciating^  but  not  long  in   dunition,  us  in  great 
congestion  of  the  brain,  iu  endarteritis  and  preceding  apoplexy  or  from^ 
the  pressure  of  a  tumor.     It  may  be  intense  for  several  hours  in  thofl 
afternoon  and  evening,  as  in  syphilis  of  the  membranes  or  of  llie  hrain.^ 
It  mav  take  anv  form  in  <!orebrdl  ncnriisthenia  and  hysteria,  but  never 
reseniblfs  tlie  paiu  of  a  neuralgia  in  its  exact  limitation  to  a  nerve 
trunk,  or  the  pain  of  a  migruine  in  it^  precise  unilateml  position  and^ 
in  its  regular  recurrence  in  attacks  with   long  periods  of  frcedom*fl 
Headache  is  one  of  tlie  chief  aud  mo^t  severe  and  agonixiug  Bvmptoms^ 
in  pach\'meningilis  and  in  meningitis,  being  either  lo<*al  or  diffuw,  and 
is  continuous  to  ttieend.      llcadiichc  ixrenrs  in  mild  attacks  in  tlie  con- 
dition of  endart(n"itis  which  pi-ecedejt  apoplexy,  and   is  likely  to  lie  of! 
frequent  recurrence  on  mental  or  physical  exertion.      It  usuiilly  wawsi 
on  tlie  occasion  of  an  a[mpleetic.  attack,  and  docs  not  return.      Ilead-j 
ache  rarely  develops  iu  cases  of  cerebral  atrophy  and  nialdcvelopinent ; 
heooe  idiots,  imbeciles,  and  hemiplegic  children  do  not  often  sufTer 
from  it.     It  is  rarely  felt  by  paretics ;  hence  is  not  a  symptom  of 
mcningo-enceplmlitis.     Headache  is  a  marked  symptom  of  brain  absceas 
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ami  oC  bmiD  Umior,  in  the  foriner  bcio^  of  middon  onset  and  aeverc 
tbrouj^hout  tiic  short  iIlno*w,  an4  in  the  latter  being  of  variable  Jotco- 


Fin.  32. 


Dli«nB  of  Htn  lB7*n  at  t*n*  oT  the  mmbnl  mrlri.  /,  (it|wr*cUI  larer :  «,  tMfDm ;  ^  IrtaK- 
[.(KtM;  e,  poJifoul  calb  of  C4«L  //,  tarcrorMuD  prninM:  (f,  MuIlaM.  «,  noall, /,  iMdlnnMlMd 
I  irnMldN,  «rlttotlWlriM«inuOMilMoradin|totlw  vhite  natter,  flrlBgotfonnkUrkU  In  llMlr«MUH. 
ttt.Uyr  «r  luwi  prmnkbi  r,  lugM  (gluil)  prmuicU  otOa;  t.  Urm  |>tmiUtUI  wll  vKh  *ir7 
■■laiiwM 4tm4tUat ;  kU pfnnUkl leCU am bms  ta»at4  kMi(Kpii«»l  procMu  up  to  /;  ■>,  MmrUanUl 
o<l«Hhiliniiillagd»wlril— MjdMwndIng  nmnxooe:  a,  putrgoool  mlU.  /■',  d«n>  W":  ^>  fU*^ 
Ibrvi  Mil :  f.  polrfoaal  ocIL     (*,  Iho  vbli«  maitar  amtaliilRit  Um  a«answ)«i  fnro  fijmnlAai  ealli  4, 


'gity  b(tt  of  ftlru08t  daily  recurrenoe  fmm  bc^nuing  to  end.     Ilcadfichc 
is  present  in  tlinimlHiHli  of  the  i-erebnil  siniist's.     It  is  a  vtrj*  niarkeil 
cuuslunt  M-mptnro  in  all  fona»  of  brain  Hj'philin.     Headache  occurs 
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in  oonditioDB  of  amemia  of  the  braiD,  bein*;  usoally  feit  at  the  top  or 
back  of  the  head.  In  the  perftiflteiioo  of  this  Hvinptom  ami  it«  atwrn-ia- 
tion  with  other  general  and  local  Bvinploms  uf  hmin  Jisejise  it  is  uf 
vahie  in  diagnosis.  In  certain  cases  headanhe  is  always  felt  at  cue 
part  nf  thi'head — frontal,  v«rtieal  or  occipital,  unilateral,  in  the  tt^niple, 
or  behind  the  ear.  Sfjmetimes  such  a  loeal  pain  has  beca  found  to  be 
due  to  di»ea^>  at  the  site  of  pain,  viz.,  to  ubsceivs,  tumor,  ef§|>ccially 
}^mma,  or  to  osteitis,  or  pachymeninffitis ;  but  this  ia  not  uniformly 
the  ease,  and  in  brain  tumors  the  location  of  the  pain  is  not  a  reliable 
indication  of  the  position  of  tlie  tumor.  The  disturlKintic  of  the  circu- 
Itttiiai  and  the  vc-uous  eonji^estion  which  Vud  either  to  an  offiwion  of 
fluid  into  ilm  Iati*nil  vcntriclrs,  into  thft  nu-mbrancs,  or  into  a  cyst  in 
llip  brain,  or  to  a  state  of  t-crcbnil  a-ilenia  ^tvn  riHe  to  nn*st  intense  and 
perii^istent  Iteadaebc,  a  coinmou  gymptoin  iu  bmla  tumor. 

Dizziness  and  Vertigo  are  common  symptoms  in  brain  disease.  The 
origin  and  Viirielieii  of  vtrtigo  an*  disc-ussetJ  in  iH>nnc>i-tion  wilii  dij^fase 
of  the  auditory  norve  ami  \U^  n-lation  Ut  the  iM'n-hitllnm.  In  iliM^ascs 
of  t]ic  bmiu  vertigo  is  nt^uully  an  intermittent  (•yniptnm,  ot-cnrriu^  lU 
altaelcs.  It  nuiy  eonsist  of  a  mere  se-iist-  of  nwaying,  or  of  the  turning 
of  objeete  about  one,  or  it  may  be  «o  intense  as  to  force  the  victim  to 
lie  down  and  to  hold  on  to  the  bed,  the  delusion  of  motion  Ijeinji;  over- 
whelniiup.  It  leads  to  au  unsteady  piit  and  to  stajr^'rin^.  It  may 
lead  in  extreme  easen  to  forced  movements  of  rotation  in  au  attempt 
U}  (nirnf<:t  the  dehiaiona!  sense  of  movement.  It  is  a  8ynipt()m  which 
appears  iu  many  eases  of  L-ndarteritis  prior  to  apoplexy,  ami  often  per- 
si-stjif  after  un  aiKiplcolJc  attnek.  It  m"«nirs  in  abN-esa  and  tumor  of  the 
brain,  and  in  these  cases  may  be  coustant.  If  pcn^isitent  and  severe  In 
all  the.se  (^8CH  it  may  Indicate  disease  in  the  cerebellum;  but,  Hkc 
headache,  it  is  not  a  reliable  l<jcal  symptom  unles.'?  it  is  found  in  con- 
junction with  other  local  indications.  It  occurs  in  neurasthenia  and 
hysteria  as  well  as  !u  many  ci>nstitntii)nal  conditions.  It  is  uudoubttHlly 
an  indlciition  (if  a  jp^neral  tU-iltn-lKiiKw  of  function  ntid  ni]tntii>u  in  thuee 
mechanisms  of  the  brain  which  preside  over  ci{uilibrium.  These  are 
too  extensive  imd  looated  in  t<H>  many  different  rej^ons,  however,  to 
make  vertigo  a  local  sign  of  disease. 

Oener&l  Cerebral  Sensations  of  dis^ximfort,  of  pre.s§ure  in  the  head,  of 
fnliR'.ss,  or  of  irn^gnlar  pul.sition  are  felt  by  many  ^■atient.s  with  funo- 
tional  and  orgnnio  diseases.  They  are  more  commonly  noticed  in 
neurasthenia  and  hysteria  and  in  states  of  endarteritis  that  precede 
apoplexy  ihau  in  stales  of  bruin  8oft*'ning.  Anything  which  increases 
the  intracranial  pressure,  the  existence  uf  a  clot,  or  abscesti,  or  tumor 
is  likely  to  caase  these  Hmsatioos,  and  they  are  invariable  with  efi(\i«on 
into  the  ventricles.  They  are  to  be  coasidered  aa  of  more  than  casual 
importanM'  only  when  associated  with  other  signs  of  organic  diseases. 

Mental  Symptoms  of  many  kinds  develop  in  the  course  of  bniin  dis- 
ease and  are  always  due  to  a  distuHiuuee  of  cerebral  function.  A  state 
of  mental  excitement  nmy  indicate  an  irritation  of  the  brain  cortex, 
and  tiiis  may  become  deliriiun  when  the  power  of  voluntary  control  of 
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thought  is  im[)uired.  This  occunt  in  uhiiDrriuil  i;<iiiisti(iitioiial  8tnt(w 
4pd  fever  and  iit  tnfnin«;itis  much  more  ftviiucntlv  thiui  iti  f^tn'-^  Iohhids 
if  tbo  brain,  though  ufWr  an  :ip<jj)lexy,  or  in  ihf  i-ourse  of  an  abw-Liw^ 
or  thrombosis  of  tlie  liitenil  sinii^,  or  in  sv-philis  of  the  brain,  delirium 
at  nijfht  is  not  uncommoD.  IX-pnesiiion  of  bmlu  activity,  a  ntuse  of 
inability  tn  think  or  reaxi^n,  a  true  rtlovrn<-jv4  of  thr  aft^x-iution  pnxio88es, 
and  im  impuiniifnt  of  jiuli;nifnt  uud  of  si'lf-control  an*  symptoms  of 
ivrcbnil  If^ions  found  in  alt  vnri- 
ctios  of  disciiw,  buth  diflUse  uud 
localiiutL.  Thi'  lack  nf  fic]f-<'()ntnil 
nuuiifrsts  itsi'lf  by  an  <:in')iiomd 
RiAto  iu  whioh  the  {Hiticut  8how4 
ngDS  of  amnnvnifnt  or  uf  ili(itru.s8 
on  slight  cau>«,  and  in  tincoutrol- 
Ubl«  in  |j-iii(H>r  and  aittinn.  All 
dKM  fitntiN  nf  itwutal  d!.<^iiirbiini-e 
may  ilevflup  in  any  kind  of  (Iixm  ■ 
of  tlic  Pirnin(ir8  or  <.if  the  br.iiu. 
They  arr  ivirtieularly  pn>minent  in 
of  afffction  of  the  front;d 
which,  an  is  WfU  known,  an; 
the   Mippo#c<l   8ite   of  the  hi^'hor 

uioutal    fueultieti,    of    ccMirdiualed 

id(«s,  of  powern  nf  atlentiou,  of 

reneontn^.  of  judjrin*'nt,mid  of  si-lf- 

control.     i^efcct*  of  dcvclopnu-ut 

in  th<>ne  \uU-a  uiv.  followtnl  by  un 

inability  tu  a<'i|nire  the  higher  idea& 

whit-h  (Itslingnish  man  from  uni- 

Otala,   and    hence    lead    to    weiik- 

mtDaednc^a    and    idiiH^y.     There- 
fore,, such   menial  HvmploniH  may 

be  conwflcred  as  Im-nl  flympUims  uf 

frontal  hWon  in  many  e:i»4'8.    Thev 

nei-ur    with    di.-ieaMt*    within     the 

frontal  IoIni*  a«  well  aa  in  cortieid 

ufi'et-tions.  and  also  in  h*ii>n8  of  thi- 

oorpne  adhwum,  wlnw*e  fihres  aswi- 

eiate  the  action  of  the  licnu.-:phen\*. 

They  an*  panieularly  cf'minon  in 

Ikmous  of  the  Ho-<*nlh'<l  iisstMriatinu 

amiK  of  tlie  cortex.     They  are  less  marked  in  Iim^iI  disease  of  the 

bnu'a  tluit  i^  ritiifin«H]  to  the  motor  niul  flt'nj«»r>'  regions.     Yet  they  do 

ort-nr  Ingt-nerul  iiirtiL*ie  afit'clions,  cU'h  a;*  iKircj*!^  and  niiilti[tle  ci^n'bral 

•ofu-iiing.  and  hcmv  niu!*t  l>e  n-ganle*!  ai*  penenil  HvnifitomH  niiher 

than  iw  purely  locsd.     Tlie  various  ty|M-»  «»f  iiisutity  nin-ly  develop  in 

ca»m  of  gnM«  i.Trchral  diaeuw,  but  dement  ia  ir  tlie  terminal  mental  8tat« 

in  many  aue^  of  extensive  destructioD  of  brain  tissue. 


tiMt  Uiii  wail  vtg.  u,  ut) ) 

tfa  UcBwbcititalni. ) 


Insomnia  is  n  (ronnnon  Hvinplimiof  nil  Tonns  nf  mtmonini.il  ilinnuie 
rhich  cause  an  irritatiou  of  tlic  brain.  It  ufcoinpunk-s  wrt-brul  Ltmgc»- 
and  aiiiemia,  but  ie  not  due  to  either  ex<:lut*ively.  Jt  is  alwajB 
present  in  moningitis.  It  often  attends  gross  lesions,  eBpeclally  those 
that  incrt-u.'M;  the  intnicranial  pre8sure.  AlW  au  aptiplexy  [wtient^ 
usmilly  slivp  liadly,  art;  re«t]e.*«,  oiid  wake  easily.  Sometimes  the  sleep 
is  disturbed  by  dreams.  lusomaia  is  an  early  sign  of  |jarw«is.  GriiKl- 
ing  of  the  teeth  in  sleep  is  a  sign  of  irrilolion  of  the  base  of  the  brain. 
It  is  moat  eommou  in  meningitis  and  in  busul  tumors.  The  opposite 
condition  of  drowainefls  is  observed  in  many  chronic  rawA  of  brain 
tumor,  in  eases  of  dementiti,  in  eases  of  extensive  softening,  and  in 
ciiSL'ti  of  [mresis.  Nart-ulepsy  or  sleeping  siekiieKS,  in  whirii  jHltienls 
fnll  itslcep  at  unwenily  times  and  pln(*s,  and  cannot  be  aroused.  Is  a 
^rfunetional  stale  not  fuund  in  iHjnnertiou  with  grosM  lesions. 
^P  Stupor  and  Ooma  develop  after  a  sudden  shoek  to  the  brain,  sudi  is 
occurs  in  concussion  of  the  head,  or  hemorrhage  in  tlie  brain,  or  with 
a  rapid  altemtion  of  circulation  in  the  cerebral  veBsel!*,  jis  in  tlu*  extnme 
congestion  of  sunstroke,  or  the  mifemia  of  hemorrhage,  or  in  a  condi- 
tion of  8nddeii  (H!em:i  of  the  bniin  Hueh  ai4  follows  dtrombosis  and 
cmlxjlism.  In  these  eonilltinns  ci)nia  comes  on  suddenly.  It  oci'urs 
iu  apoplexy  wheu  the  clot  is  large,  when  it  lies  near  the  lateral  ven- 
tricle, or  when  a  large  vessel  is  obstructed  and  a  large  areai  of  the 
cortex  is  deprivwl  of  bloo<l.  In  any  disease  that  lends  to  an  increase 
of  the  intracranial  pressure  stupor  and  coma  mav  develop  slowly. 
Thus  in  the  various  forms  of  meningitis  and  sinus  disease,  in  enceph- 
ulilis,  in  brain  ubhc<-ss  and  tumor,  in  syjihilitic  cxndiiliuiis,  iu  ventneu- 
^hir  efl'usiiiMH  iiitna  oitne.s  on  after  tht^  diwjise  has  been  iu  pntgress  some 
ime.  Coma  usmdiy  suoei>cds  a  eonvnisiou.  Many  poisons,  citlicr  of 
^cxtcrual  or  iutemal  origin,  arc  capable  of  causing  coma,  and  hence  it 
is  not  to  lie  considered.!  iis  a  symptom  of  brain  disease  unless  associated 
with  other  signs.  It  has  no  local  significance,  but  when  it  wcurs  in 
the  eourse  of  a  cerebral  affection  it  is  a  sign  of  great  shock  or  extensive 
iliscnsc  of  the  brain,  and  henee  is  oi'  bail  prognostic  importauoe. 
^a  Nausea  and  Vomiting  are  only  to  be  considenil  as  c(>rebral  in  origin 
^^Vrben  all  t'oruti'  of  distiirbimiH'  of  the  sfoniach  and  other  orgnns  can  be 
exclnde<l.  Naustyi  is  n  very  rare  symptom  of  i)raiu  disease,  but  occa- 
sionally preecdes  vomiting  of  (•urt'hnd  origin.  Vomiting  is  a  sign  of 
irritation  of  tlie  cerebral  tissue  dependent  upon  irregularities  of  the 
circulation  or  upon  an  incre:L-«  of  iniracrauial  pressure.  Thus  tt  occurs 
iu  L'udarteritis,  at  the  onset  of  apnpK-xy,  in  the  condition  of  bnun  abscess 
and  brain  tumor,  and  is  a  very  common  symptom  in  ever\'  form  of 
^-iiH'uingitis.  Cenjbml  vomiting  otieu  wmR-s  unejcpecte^lly,  not  being 
^H}reoe<le<l  by  natisea  or  altcnde^l  by  retching.  It  is  due  to  a  sud<len 
convulsive  contructiou  of  the  stouiacli,  which  expels  ita  contents  vi»>- 
lently  ;  hence  it  is  called  projectile  vomiting.  It  is  more  common  in 
affections  of  the  base  of  the  braiu  or  of  the  cerebellum  lh»n  of  other 
parts,  and  is  then  pnibahly  due  to  local  irritjition  of  the  pneumogastric 
nerve.  But  it  is  not  to  be  regarded  as  u  Kx-al  symptom,  since  it  occurs 
diseases  in  any  locality. 
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OoQTnlsiosj  of  a  geaeral  kind  afiecting  the  entire  body  and  attended 
by  lo»A  of  coDHciousuesif  iirc  eiitior  due  to  a  toxic  a^At  in  the  blood 
wtiifh  irritatM  tlte  bmJD  or  to  some  aource  of  irritation  alleetiiig  tlie 
irgun  directly.  A]u>Ir)I,  1«uI,  urepraia,  high  fever  in  any  disease,  and 
iiy  dnipi  way  eaiwe  winvulsionR.  Meuingiti«  of  any  (yjie,  ence- 
itis,  puresitt,  abtKncss,  tumor  of  tlie  brain,  and  sypldlis  in  any  form 
may  prinluw  tbi'ni.  Epilepsy  is  eharacteriRod  by  convulsionft,  the  cau^ 
of  which  i»  unknown,  anii  in  hyslfria  f-DiivuIjiion.-*  may  develop.  Inter- 
mitifnc  peripheral  irritation,  frequently  repeated  and  trantimitted  inward 
to  the  bruin  may,  in  a  iiy penmen sitive  oipinisfn,  canae  suflicient  cumu- 
Uted  <vnlnil  irritulion  to  pnKlm%  a  general  eonvulKion.  A  tronvulidon 
niay  eonsist  of  a  serii-s  of  alternate  ooiitniiliuns  and  relaxations  of  the 
iuii;4t'!e6  of  llie  l«>«ly,  lennod  clnnio  eonvult^iims,  or  may  be  a  teuae  rigid 
contraction  of  many  niuwles  t<^'ther,  termed  a  tonic  convulsion.  lu 
fpilep^y  the  Ionic  ;4tuge  preuedea  the  clonic.  The  two  are  UKually  asso- 
ciated iu  a  general  ooDVuUion,  alternately.  The  convulsion  may  begin 
with  a  en,*,  whieh  U  merely  tlie  reguU  of  a  s«4ldcri  t^pasm  of  the  muju-los 
of  expirut-tun,  nt:iy  Ifsul  to  biting  of  the  tungiir  and  fnithing'  at  the 
numth,  die  saliva  iH-ing  chiirnf^  up  by  combined  motions  of  jaw  and 
nepir.ilJ'in,  may  bo  aocwmiwnied  by  an  emptying  of  the  stonuu;h,  bowels, 
anl  bladder,  if  these  art-  full,  aud  is  usually  followed  by  a  c<tmplcte 
relaxation  of  the  tinitl  mn.4cle9  and  a  state  of  stui>«>r  or  coma  W-^tiug  a 
variable  time,  in  pntporlion  to  the  «;verity  and  length  of  the  con- 
vnlfdoo.  The  cf^nvulsion  may  last  from  two  minutes  to  ten  or  even 
twenty.  It  may  lie  repeated  every  few  minutes  for  hours,  or  there  may 
be  but  one  attack. 

Plivsiulogiml  I'xiK'rimcnt  points  to  the  existence  n(  a  centre  in  the 
puns  Varolii  the  imlation  of  which  pnnlucet*  u  general  convulsion,  but 
many  clinicid  ftt<'ta  iHvm  e(|uully  to  prove  that  irritation  of  the  cortex 
i>f  the  brain,  at  fir^t  local,  may  become  general,  aud  thus  cause  a  con- 
vtilaoo.  A  oonviiUion  is  not  a  loc^il  symptom,  as  dts4^<<e  in  any  part 
of  thr  brain  may  bring  it  on.  Gowerni'  conceives  a  condition  of  the 
motor  elcmeiilM  nf  the  brain  as  one  quite  comparable  to  the  »)mlition 
of  a  particle  of  dynamite  or  giin-eutton,  residy  at  any  time  to  give  a 
maalf<:!itution  tif  it**  storr?d-ii|>  energy  by  a  sudden  dis<Tharge.  In  n^flex 
act*  a  slight  irritation  is  ntpuble  of  exciting  a  single  resptjnse.  In 
voluntary  a<^  a  c<iniK;ious  effort  <!auses  a  n^ubitcd  and  maintained 
jlisdiarge  of  eni-rgy.  In  a  convulsion  there  is  an  involuntar)',  tumuhu- 
ami  irregular  discharge  which  continues  to  the  point  of  exhaustion. 
Otlier^*  liave  tliought  Uiat  a  cf>nvulsi<m  was  rather  ati  evident,*  of 
nundvsis  of  a  higher  swt  of  contmlling  or  inhibitor."  centres  whose 
itant  iu.-tion  is  exerted  in  reprcft-^ing  the  instinetivc  tendency  of 
nntor  elements  to  act.  These  hypoLlie:<ea  liave  much  interest  but 
litzlc  pmcticid  importimce. 

Optic  KeoTltia  is  a  gPiH-ral  symptom  indicating  an  increa^  of  intra- 
crantaJ  pn^Hure.      It  is  i'lilly  dii?<L-usni.'d  in  Cliapter  \XXV.      It  mav 
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::cur  in  any  rase  of  linim  iliseatie 
or  sonim  in  ttie  membmocs  or  braia,  id  ventrinular  efTti^ioiiM,  in  eiates 
oi'  fxtreiiie  (^xigerittoiij  in  hniiii  :i1i.s(*i>ms,  am)  in  liniin  lumor.  It  luis 
no  lix-alizing;  value  as  a  symptom,  but  is  mon.!  commtmly  fouud  in 
affcctiuuii  u{  tliu  base  of  the  braiu,  of  the  haaai  j^n^lia,  atid  uf  the 
posterior  cranial  foaaa.  It  rarely  develops  suddenly.  It  maybe  n-ell 
marked  without  eau.'^in^  blindness,  but  it  usually  ra^ults  in  a  dimoesB 
of  vUion  and,  if  extreme,  in  a  UkV'  of  sight, 

VariatlonB  In  the  Ptilse  may  attotid  cerebral  diaoasc.  A  aIowIv  in- 
cit^sin^  introenniEul  pressure  at  first  eau-ses  a  slow  pulse,  but  when  it 
is  sudden  nr  extn-rne  the  pulse  may  be  mpid.  Thus  a  large  horaor- 
rliaffe  causes  a  rapid  pulse,  a  tumor  causes  a  slow  pulse  during  itii 
course  and  a  rapid  pulsn  at  the  end.  Variations  in  the  cerebral  circo- 
Ifltion,  sueh  as  attend  endarteritis  and  thrombosis  or  embolism  cause, 
sometimes  a  rapid,  sometimes  a  slow,  actimi  itf  the  heiirt.  Irritation 
of  the  base  of  the  bniin,  sueh  as  oeciirs  in  meningitis,  always  produces 
an  irregular  and  fnxpiently  an  intermittent  pulse. 

Vfuiations  in  the  Bate  of  Sespinttion.  may  Iw  produced  by  intracranial 
disease,  but  are  less  oininon  tlian  ohanges  in  pulse  rate.  A  sudden 
incmu%  of  intracranial  proiwuri^,  snoh  as  occurs  in  hcmorrhjij^  or 
serous  efl'usions  of  emisiderable  siw,  will  produee  an  irri^ilar  respim- 
tinn  consisting  of  nipid  shallow  breiithing,  gradually  growing  shiwer,  _ 
followed  by  an  entire  arrest  and  then  by  a  long  inspirulion  again,  ■ 
fullowcd  by  rapid  breathing.  This  is  termed  Chcyne-Stokes  respira- 
tion, and  is  a  sign  of  unfav'(>nLl>1e  prognostic  import.  A  pcmmneut 
slowing  or  hastening  nf  respiration  has  not  becD  observed  in  organic 
disfsis*',  hut  may  oc-enr  in  hysti-riii. 

Variations  in  Temperatnre  might  be  expected  as  a  freijnent  symptom, 
sinw  the  regulation  nf  Iwidy  temperatJire  is  coutn>lled  by  cerebral 
ei'Utre.s  whii-h  aiX'  l<H?;iteil  by  Ott  in  tin-  Imsal  g:iiiglia.  As  a  matter 
of  fact,  they  rarely  ap[Xiir  in  rertlmd  disease  exeepting  when  they  are 
due  to  general  constitutional  disturbances.  A  suddeu  fall  of  tem- 
perature is  observed  after  a  large  cerebral  hemorrhage,  and  is  succeeded 
by  a  gradiuil  rise  which,  in  occasional  fatal  cases,  attains  a  very  high 
degree.  So'melimcs,  aHer  an  ajHiplexy  from  any  euus»;,  tlio  temperature 
on  the  jiandywHl  wJc  lM?cnniea  one  or  two  degrees  higher  than  on  the 
other  side.  It  is  very  rare,  however,  for  a  brain  tumor  to  cause  fever, 
no  matter  what  its  location  or  the  region  of  the  brain  that  it  irritates 
or  destroys. 

The  Secretion  of  Urine  is  under  the  control  of  a  nervous  roecbauiBm 
in  the  mi^lulla,  and  local  lesions  in  the  vicinity  of  the  pneumogastric 
nuclei  have  lieeii  hnown  to  caiue  dialjetcs  insipidus  and  niellitus. 
Some  irritation  of  thewe  nuelra  may  occur  from  disease  located  else- 
where in  tfie  cnuiinm.  Thus  an  ap<)plexy,  no  matter  what  its  cause 
or  location,  is  usually  followed  at  once  by  an  increased  excretion  of 
urine,  and  thie  may  contain  albumin  and  sugar  for  a  few  days.    Brain 
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tamont  tiia^  al.so  caiiw  Uiik  i^yuiptom  fniiii  liinr  to  time  in  tlieir 
canree.  Henev  polyurin  or  glycosuria  UHL<t  Ik;  r^pirded  as  (reuemi 
rather  thiin  a»  local  Hymptomn.  Tlioy  are  not  intm|i>piit  nyinptomH 
m  hysteria,  in  which  di^-juo  a  stu^pcn»ioQ  of  reual  activity  may  &Uo 
ocrur  art  a  nrrvous  symptom. 

The  Vasomotor  Coodition  of  the  Body  \»  also  reflated  hy  ccotm;  in 
tlir  nKtliilla  llml  any  <li.si>JtM-  at  any  |H>iiit  iit  the  lirain  may  irritate  or 
may  afTccU  Hence  a  uuilatcnil  venous  congestion,  with  relaxalioa  of 
the  vascular  walls,  undue  sweating,  and  local  oedema  ntay  attend 
oerehnit  hcnmrrha^  or  Honcning.  It  id  aUo  a  Hymptoni  of  meniugitiii 
aikd  occuhioimlly  of  tumor. 

BmaciatioD.  —  In  e^nne  di»ws(«  of  thr  Imiin  pntinntp  l>e<Mimc  mpitlly 
enmeisted.     This  liuppens  in  many  fomis  of  meningitis,  especially  in 
w  posterior  cranial  fnasa,  and  in  disenac  of  the  cerebtilluai.     I  have 
9o  seen  it  in  tumors  of  the  corpus  callosum  and  of  the  frontal  lolxjs. 
t  app«'ar»  to  l>e  irrespective  of  the  anuvunt  of  fowl  or  of  tlic  digestive 
capfurity  and  «'ithout  relation  to  any  known  factor.     It  must,  there- 
'nrc,  be  dw  U)  some  affection  of  those  ^e^^'ous  centres  which  preitide 
<>r  tlie  mcehonisui  of  mctabolisui.     Their  position  in  the  brain  ia 
nkiiown. 
Local  Symptoms.  —  Convulsive  Movements  limited  to  a  portion  of 
the   btxly  and,    when   eictendiug   to  other  partM,  following  a  definite 
<irder  of  pp^gress,  are  symptooiii  of  irritation  in  the  cortical  motor  area 
the  brain.     Such  irritation  must  originate  in  the  cortical  cells,  afl 
eposmf  nirely  ot-cur   from  8iilH-<jrticul   lesions.     The  motor   area,  as 
ftH*mly  hiid  down  by  Sherrington  and  Griinlianm  '  un  the  brsiin  of  the 
ehiminna-e,  i»  >ihown  in   Kig.  ■'i4  with   its  subdivii^ionA.     Its  anterior 
limit  thjcs  not  coincide  with  any  fissure.     Itj^  posterior  limit  is  at  (he 
.bottom  of  the  lisstire  of  Rolando,     Iih  upper  Ixirder  reachefl  over  an 
lioch  upon  tJie  mesial  :iurface  of  the  homiKphere.     This  hjcalization  of 
itor  funotiotiH  ciorr<>K|Mmdjii  ehv^'ly  with  tliat  <Ietenninetl  in  man  by 
ihtgicsd  ol>ser\-utii.in.     But  in  roan  the  more  highly  complex  move- 
Ut  of  die  hambi  have  been  atteniled  by  die  evolntion  of  motor 
centn-s  for  the  hands  and  fingers,  closely  eonncctetl  with  tlie  tactile 
oentxe^i,  and  cxiemling  into  the  i>osterior  centnil  wjnvolution  Mitnd 
(he  fiitaure  of  Knhiiidft,  in  Itfs  niiddk-  tliirih     Fi^'.  :i5  shows  the  motor 
na  of  the  left  hemisphere  in  man,  which  is  more  extensive  tlian  tliat 
tlie  right  heniitiphere  in  right-handed  persons. 
Limited  convulsive  movements  are  termed  eoHical  ttjxumui  or  Jark^ 
mmian  ri»le/t*(i/f  after  Hughlinpt  J!u-k]!<ou,  who  des^^'ribed  tliem  In  184)1. 
Spasmodic  turning  of  die  head  and  eyem^  or  of  the  eyes  alone  to  tlie 
riight,  indinatea  irritation  of  the  pntiterior  part  of  tlie  second  frontal 
oonvotntion  in  the  left  hemisphere.     Such  movements  to  tlie  left  indi- 
cate irritatiun   in  the  sinie  urea  uf  die  right  hcmi^phL■^e.     The  head 

'  TnuMoriimaaf  the  Path.  Soe.  of  T  ontlm.  Vol.  hX,  mm  127,  1902  ;  also  Pno««d. 
)  ul  tJttm  Hayvi  SocitCy,  Junv  1 1 ,  1903.     I  uru  tn«leUecJ  lo  Pruf.  MivrriagUia  for  Fig- 
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ima  in  n  scries  of  jcrk^,  and  the  pyes  have  ii  cnnju^te  lalcml  jerky 
It  —  nyetagmus — and  these  go  on  until  the  paticut  looks  over 


Flo.  .TO. 


Fto.  S7. 


I  mt  iMuior  ouialnK  siMia  of  baad  aa4 


MlUthMl  at  luoaor  cauaing  ipMni  at  rlicht  aldr 
of  ham  mtui  tuBfiM  i  abu  luutur  aptiMltt. 


Fio.  38. 


I  the  afaoulder.  In  Fie.  •I''  'he  ftitimtron  of  a  tumor  is  shown  which 
riniT«r<l  lliiH  flimi  "f  (H)rlic:il  SfwiKm  nf  the  nni- 
fono  (xmimL-uwrncnt  ot'JackBonian  epilepsy. 
Spasmodic  twitching  of  the  faciul  mu^'les 
00  one  side  indieatPA  an  irritjition  in  the  lower 
third  of  thf  motor  area  ut  tlic  t'oLit  of  the  cen- 
tral eoavtilutionA.  Surh  twiU'hing  timy  Ixyin 
to  the  forehead,  or  in  closure  of  tlie  eye,  or 
itt  tlic  miucli^  of  the  no«e,  or  about  the 
mouth,  or  in  the  cOidi,  or  t)ie  cheek  may  Ui 
drawn  down  by  the  platysmn,  or  the  tongiie 
m&y  twit«>h,  or  sjiOMiuiKlic  nniKi.>-s  may  Ih>  made 
bya  larynj^d  spuMin.  In  Fig.  3.>  the  vari- 
ooinibilivii^ions  of  the  facial  aren  are  shown, 
tmth  portion  eontrollinp  the  muscles  tmmwi. 
Wberever,  in  the  area,  the  irritation  begius  r|.ik|*T. 
Ufuully  Npreoils  to  tli«  entire  region,  tto 

I  the  entire  aide  of  the  face  ia  thrown  into  a  s{ta8Ri.     The  fipasm  ii> 

ic,  the  rate  of  movement  being  six  or  eight  contractions  to  the 

,  and  tlie  spasms  may  TOnllniie  for  several   minutes.      Fig.  .17 

s  the  liiitnation  fif  a  tumor  which  t^used  such  Im-alizeil  convulsions 

nn  ihe'uuifonn  beginning  of  a  Jacksoniaii  epilepsy,  and  P^ig.  38  shows 

s  patient  in  the  net  of  having  such  a  .«p.if*m  of  the  fa*«. 

SfNums  of  tl>e  face  of^eu  extend  to  the  eyes  and  head,  and  vice  versa, 

as  tlif  irritjiiiun  ."pniids  oiitwani   from  either  area  to  the  adjacent  one. 

Thifl  «in:riinTd  in  the  cu,«o  shown    in    Fig.  ^iJl,  where  the  upjier  fwial 

muscles  werv  involveil  iit\er  the  hi-ad  and  eyes  had  turned  to  the  right. 

Convulsive  movements  limited  to  the  upper  extri-mity  show  an  irri- 

in  tiie  mitldlc  ihinl  of  the  motor  area.     The  s|>ai<m  may  begin 

a  drawing  upward  of  die  sbouKIcr  anil  turning  downward  of  the 

m&  in  the  case  shown  in  Fig.  41),  or  by  the  movements  of  tli« 

ana  at  the  shoulder-joint,  or  by  movements  of  the  elbow  of  6ezion  nnd 


laticDi  Milforlng  Cntm   Ji 


In  ■ 


extension,  or  by  movement 
the  spasm  may  ItegJu  la  llie  liarul  aud  it»feml  the  amt,  iDVolving  lU 
the  musek'd  lu  the  reverse  order  named.  Usually  the  Imml  u>  clofied, 
tlie  wrist  flexed  and  prouated,  the  elbow  flexed,  and  the  ann  a^lductt-d 
when  the  t^pasm  is  at  its  heij^ht,  and  the  limb  tnmiblefl  vi4ih-ntly  in  tJie 
convulHion.     The  flexora  thus  overcome  tlie  exlen^ire  iu  the  conflict 


Flo.  39. 
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(tltuatlun  of  tumor  emtMng  tmninl  ipuMn 
•nil  miHtir  aiiliuU.  ilntd  and  cya  turtinl  (a 
(he  rijtht,  then  forehead  and  check  wora  dniro 
Ui  the  rl|[b(. 


Mtuailcm  of  FjriC  eaurfof  niaawi  of  rtfttU 
thouldcr,  cstmdiuB  dowa  Uic  am  ami  lu  ibt 
fiu^n.     Cfut  tvinOfcd. 
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between  hoth  in  the  spasm.  Ocfsi.siouaIIy  large  movemente  at  the 
joints  are  made,  and  the  hand  makes  wiile  excursions,  as  in  one  i«»w 
of  mine,  fcdhiwiiig  a  cortie:!!  hemurrhafre,  where  the  arm  was  flunj; 
aliout  like  n  flail.  It  is  importiint  to  notice  the  onJer  of  extension  of 
tlie  spasm  iu  the  arm,  as  thia  ^ive^  a  clue  to  the  point  on  the  txtrtcx  ■ 
where  the  irritation  liepins.  The  snbiiivieions  of  the  motor  area  for 
the  arm  are  shown  on  Fig.  •']•'}.     In  Fig.  41  tlie  Im-atiou  is  shown  uf 


Fro.  41. 


Fia  42. 


ntnatlm  of  ttinjnr  ranitliiK  ■piuati  nf  IrA 
flagm  and  Ihiunb,  then  vf  wrial,  oUmw,  and 
•hovUM.    Tumor  nHovcd. 


Sltnallnn  nf  Itiro'-'r  <vaiiln|i  npami  of  thr 
rlifat  Ibucub.  Ongcn,  aud  arm,  Uieii  uf  fvot  afld 
leg;  flnall/  of  Uoe.    Tumor  moOTCd. 


a  tumor  removed  sueeegsfully  from  the  cortex.  In  tliis  case  tho 
patient  ptnffered  from  nmny  Jat^ki^onlan  s[>a.smri  of  the  upper  extremity 
whi(.-h  always  be^mn  with  a  twitehiiip  of  the  thumb  and  fiivt  finger, 
then  a  closure  of  tlie  liand,  and  thon  exteinle<l  np  the  arm.  Spasuia 
be}:iunin^  in  the  upper  extremity  may  extend  to  the  face,  or  to  tlie  head 
and  eyes,  or  to  tlie  tnink  and  I(^.  Reference  to  ¥ig,  35  demoniitrate« 
that  this  extension  merely  indicates  a  radiation  outward  of  the  initial 
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irriutioD  to  aiijaocDt  areai).  And  it  is  evident  tliat  the  onlerof  exten- 
aioD  of  tlic  i<pasm  g;ive«  a  clue  to  the  position  of  the  point  of  initial  irri- 
UiioD.  ThuH  iu  the  ease  shown  in  Fig,  4U  the  lipasm  extended  to 
the  &oe  from  ilie  arm.  In  cade  shown  in  Fig.  42  where  the  IfiMon 
WB8  a  oortiuU  Luuior,  the  rjuuiu  extendt?d  fn>ni  tlie  arm  Ui  the  \c^  before 
it  reached  the  faec.  Wlieu  a  spiisin  firHt>  afli'ets  ilic  Hh<)nld(.>r,  the  trunk, 
and  bead,  and  eyes  are  iisitullv  thrown  into  cunvulsion  l>efore  the  leg 
or  fiftce.  It  is  evident  froui  u  study  ol'  ii  Inr^e  numl>er  of  such  vaaeB 
of  Jarkmnian  epilepsy  that  the  orrler  of  extension  of  the  spasm  is  not 
a  matter  of  aecidpnt,  but  is  governed  by  the  spi-ead  of  irritarinn  fmm 
one  cortical  region  to  the  adjacent  r^'nn.     One  ha^  to  think  of  Huch 

I  a  ^pn-uil  uf  irritation  as  rt^soiuhlin<>  tho  little  wavern  on  a  lake  whieh 
fexti'tid  fntm  tlie  pliK^  wheix'  a  Mona  slrikt^  Uio  siirfaix)  in  eoncentrio 
put  ever-widening  ciniles. 
f  CuDvul(<ive  uotiouB  limited  to  tiie  trunk  are  mually  uf  tlie  nature 
bf  bending  of  the  hiKly  toward  one  aide  with  a  drawing  up  of  the  thigh. 
They  are  not  of\cu  observed  alone,  but  commonly  occur  as  the  !>pasm 
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'  Mi«>tkB  at  taawr  cwMtag  i^mi  Imjonliiff 
I  tin  Wt  lfcl«b,  vxtcMUtg  M  Ik*  tM4]i,  Ann,  Mid 


ttlmUoaaf  mvnInpMl  itilcb'BlngBBdaili^ 
ti4M  ftltor  Inuiut,  tsucl&ic  ifKvm  uT  leg.  ImsIii> 
nlng  la  kiM(%  and  eibadlnK  la  fool  and  bip. 


esrtends  from  tlie  shoulder  to  the  leg  or  from  the  Ic^  to  the  shoulder. 
Convolnve  motions  limited  to  the  lower  extremity  may  l>e^in  in  the 
ligh,  an  in    the  cjise  shown   in    Fig.  4.'i,  and  extend   ilown    the   leg, 
Inally  involving  tJie   foot  and  Uil'h,  or  tliey  niay  U-giii  with  a  twlteli- 
ing  of  the  toew  whieh  extends  tn  the  ankle  and  knee,  and  finally  to  the 
lip,  as  in  the  «isc  shown  in  Fig.  44.     The  Irtwir  extremity  is  usually 
idcd  in  a  JackMuian  altack,  is  held  rigid,  and  trembles,  the 
overL-ouuug  ihe  flexors  in  their  aetion.      When  a  i«pasm 
(he  leg  it  extendi  to  the  arm  or  trunk  before  it  reaches  the 
?,  and  usually  involves  the  bead  and  eyes  btdbre  it  afTetrtJ)  (he  lower 
■till  miL*«4i-s  or  the  Intigiie. 
l^nt-al  »^pusms  are  always  attended  by  a  sensation  of  tingling  in  the 
p«Jt  tliat  is  OHivnlsf^K     S«jui('times  the  tingling  sensation  pre«?de8  the 
actoal  nwrctnent  by  some  seconds  or  even  minutes.     This  tingling 
haf  bwtn  named  by  Seguin  the  signal  of  an  attack.     It  is  an  interest- 
ing Jaot  that  if  a  strong  irriuition  of  the  skin  is  made  in  or  near  to 
whtfv  the  tingling  is  felt  as  sovn  i\a  the  tingling  begins,  tlie  spasm  may 
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be  averted.  Thus  I  have  a  patient  who  wears  a  strap  about  his  wria 
nu»l  who  pulls  it  tijfht  as  wxni  aa  he  fetfis  n  tingling  in  hi:*  Gngvrs,  ii 
tliis  manner  pri'veutiiig  the  oecurrcuec  of  a  Jackiumian  spasm  of  the 
hand  and  arm,  tliat  is  sure  to  fotlow  when  he  omits  the  coostrictiou  of 
the  wri«t  Sucli  a  tingling  eens:ition  is  more  commonly  frit  in  the 
iingem  and  hand,  itt  the  iiK-s  and  r<M>t,  or  in  the  Ihee  titan  it  Is  U|ion  the 
trunk  or  high  up  on  tlie  limbs,  pi-ubabl^  In-cause  Uie  seiisibilily  uf  lli»« 

Fio.  -15. 
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SKtl<iD  tlirciUKh  itii'i  «cit«rtor  Motrd  ron'niutlon,  Rh'>iiiii|£  ^tTfii  iiiuu>r  iitiiii'iK.a  in  itM  Ihli 
bkjrc'*    ConUMl  t£u  fignra  with  >'ltCL  33  uid  »,  paitf*  Ii7  and  I'Jih    \\.%i.  iimb,  Vn  MeaaolMiDbUb.^ 

parts  is  more  higlily  evolved  and  tcrner  than  in  tlie  otliers.  Or,  to 
state  it  dilferviitly,  the  wnsitions  in  tlte  periphery  of  the  limbs  are  more 
•Ocuratflv  h^-ali/Atl  and  ri'prew?nted  in  the  cortex.  The  (Hrcum'nee  of 
these  sensations  with  the  local  sp:n>ni  is  an  argument  fur  the  coincidence 
of  senmrj'  and  motor  functions  in  the  cortex. 

Local  s[isi(4nis  are  always  followed  by  a  condition  of  volnntary  wenk^ 
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which  may  amount  to  an  octtml  flaccid  {tamlyi^is  Id  the  rauselia 
have  been  coiiviilse*!.  Thi'-st-  tniLst-k-ij  cuimot  Iw  movcl  for  some 
minutes  or  even  hours,  but,  fiimlty,  unless  the  orifjiiwl  lesion  is  a  <ie- 
jttni^-tive  one,  power  returns.  The  pitralysi^^  hist.s  lonfrer  in  the  miiwlej* 
in  which  llio  npiiAiu  Ut^iiit*  tluin  in  the  otht-rK.  Henoe  llie  suUsiilem-e 
of  ihe  pnralysis  pres*'nta  an  order  of  suciiMj.ssiim  in  the  limhs  whiith  is 
jii«t  the  reverse  uf  tht-  onler  of  !nva.siiin  in  du-  »[Kisni.  Thus  in  lh« 
owe  shown  in  Fig.  4*2  the  psitient  was  qnito  hi'rui[ilcj;ic  for  an  hour 
sfW  each  attark,  then  the  let;  hi'^ju  to  reeuver,  then  the  dive,  then 
the  nppcr  arm,  and  finally  the  power  returned  in  the  hand  and  fingers. 
tM''heD,  in  the  gruwlli  of  the  tumor,  however,  shb  \iegan  to  be  pcrniAD- 
eotly  paralyzed,  the  paralysis  extended  in  the  reverse  order,  following 
the  onler  uf  extenMion  of  tlie  siRf^ni.  Thus  the  onler  of  extmision  of 
a  spamn  and  of  a  jx-rnuiuent  paralysis  is  just  reverhcd  in  the  onler  of 
recovery  hi  a  tcmjKirary  pamlysis.  The  tumor  was  removed  iuur 
yemn  ago,  and  she  is  now  pcrtectly  well. 

All  these  facta  arc  of  ^reut  impoiliinec  as  an  indication  uf  the  ejct<>nt 
and  location  of  amall  eortieal  It^sions  in  the  brain,  aud  are  the  main 
fniid*!S  t4>  the  8ur^^)n  in  trephining. 

l>Mad  spoi^nm  du  not  invariably  indieate  a  primary  lesion  in  and  a 

direct  irritattoD  of  the  motor  n^on.     Sueh  irritatino  may  lie  indirect; 

titat  ia  to  my,  an  irnintion  may  hitjirt  from  a  point  on  the  cortex  oul- 

flidc  the  motor  area  un<l.  us  it  extends,  fititilly  rcii<-li  tluit  unat,  and  then 

up  a  apaam.     The  spa>im  will  tx^in  in  the  limb  the  motor  area  of 

hich  is  the  part  reuehed  by  the  irritation,  and  tlien  if  tlie  spasm 

ids  it  may   folhiw  the   n-jrular  order.      Sometinie-s  un   irritation 

tng   in    the  Of^-ipital    or   parietal    n!^iou    aud    extending    fonvani 

es  the  motnr  area  of  the  )ini;»?rs  and  toes  sinuiltiuieously.     Then 

tite  spiL-^m  will  )x'f*ia  in  the  luunl  and  foot  to^-ther,  cxtemling  up  both 

iliabs  at  one«.  This  may,  tlierefore,  be  u  clinical  faet  of  importanoe  in 
idiowing  tliat  the  lesinn  lies  outride  the  motor  zone.  Thus  in  Fii;.  41 
tiM*  l«M-ation  iif  n.  tumor  is  shown  whieh  t-auM-<l  .l:u>ksi»nian  attaeka 
I  whieh  sonu.-iinu>s  began  in  tlie  ti^K's,  sonieiimes  in  the  fingei's,  and  always 
involved  l)«>th  extrvnutti>s  in  jiart  lirfoiv  either  was  culiivly  eonvnlseil. 
^^Xu  sunli  cases  other  sensory,  aphasio  ur  mental  symptoms  may  pnnMHle 
^Bbe  attack.  Much  enre  must,  therefore,  be  taken  in  \^'atchiug  the 
^^ptMt  <-hnnicteri sties  of  Jacksonian  epik'|>sy. 

^W    Another  fact  of  interest  is  that  the  movements  and  spasms  due  to  a 
oortiad   irritation  always  resemble  voluntary  movements,      Jackson 
aaya:  "Tlie  coD\nilsion  is  a  brulnl  development  of  a  man's  own  mnve- 
ments.     A  severe  fit  is  nothing  more  than  a  sudden  excessive  and ' 
tcmpnniry  <'<uilciiri<iii   of  many  of  the  jKilient'if  funnliar  nintions,  such 
winking,  arlii'uliiting,  sinjpng,  muuipuliiting,"  cte.     They  are  never 
Dtractious  uf  single  museles  or  of  groups  of  musele^  whieli  may  have 
nerve  supply  from  one  nerve  aloue,  or  which  may  have  a  relation  in 
^iual  represpiiialion.     Thns  eorti<Tjil  Kpasms  can  always  t*  dif- 
fiwentiatcd  fn>ni  siwiimfl  due  to  irritation  of  a  nerve  tmnk  or  of  a 
Der\*e  rnot,  or  of  iJie  motor  meclianism  of  the  epiual  cord.    They 
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are  not  like  rrHox  arts.  Tho  oorticsil  ninvomonts  ran  ahrayp  be  vo^ 
uiibirilv  imitate*!.  Tliey  are  always  apjuircntly  for  a  pur|)ose  and  show 
a  certain  uTnoiint  of  (H^iorditiation  and  ailaptalinii  tn  an  enj.  Oirtiml 
acta  have  always  been  aixjuircd  by  a  proc<?ss  of  (^^luaitino  which  can  be 
9CCI1  ill  pi-u^ress  by  wiUchiii}2:  an  infant.  The  act,  whcu  finaUy  learned 
after  many  attempts  and  re|xtitioiis,  leaves  a  memory  which  has,  as 
a  physical  bsisift,  an  or^niztHi  and  iuter-ivlUeil  fiT'Hip  "'f  cells  in  the 
oortex.  Irritate  this  ji^up,  and  the  act  is  jwrfomicd.  Thn*!  cortical 
movements  may  be  started  by  cloctrical  applications  through  needle 
to  the  cortex,  and  in  sur^oal  opcrationi?  for  Jueksonian  epilepsy  it  is 
well  to  explore  the  tiortex  with  a  fanidic  ciiiTcnt,  to  elicit  moveraenlB 
milil  those  are  produced  which  exactly  resemble  the  ajKLMm  of  the  di«- 
euMe^  and  then  to  pjctirpate  the  area  whose  exact  function  is  thus  eHtab- 
lisbed.  The  l»calis5e<l  spaams  of  cortical  disease  are  rarely,  if  ever, 
successfully  imitated  either  by  malingerers  or  hy  hysterics,  A  hemi- 
spasm siiaH'tinics  ocniur^  in  liy-^teria,  hut  it  Uf>ually  bej^ins  in  b«tth  HuiIk' 
at  once,  and  if  it  extends  from  one  limb  to  the  other,  or  if  it  extends 
along  a  sinjrle  limb,  it  ran^Iy  preserves  the  exact  oitliT  of  cxtwision  so 
uniformly  olvservecl  In  ItR-al  lesions.  Hence  it  is  nut  dilTicull  to  distln- 
ffuiwh  cortical  epilepsy  from  hysterical  attacks  of  a  convulsive  nature. 
Localized  convulsions  do  not  induce  a  hisa  of  wnwiousncsa. 
Localized  convulsioiis  may  extend  fix>m  one  part  to  another  imti], 
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SHiMllan  of  focusof  bciiuirrfaagicciiouiibaUtis,  auitlng  fmniftin  ot  tlH>  tongue  udllpa,    (Danft.) 


the  entire  aide  is  iu  a  state  of  sp;ism.  Tlicy  may  then  extend  to  tlic 
otlier  aide  of  the  body,  eettiii)]^  up  f^'iiend  (Hinvulsions,  which  may  Im? 
!i-<>irii]»ani'il  hy  loss  of  consciousness.  Whether,  in  such  cases,  the 
ii  liiaii'iii  is  t-onvoyed  to  a  convulsive  centre  in  tlie  prmM  Vamlii  or  to 
the  motor  trorlcx  of  the  opjuwito  hemisphere  hy  way  of  llie  coniniisHural 
'fibres  is  not  yet  determined. 

Irritation  in  the  cortex  does  not  neceasanly  I(»d  t*)  oonvulsions. 
Tlie  Jacksonian  attack  may  be  exclusively  sensory,  leading  to  hallu- 
cinations, or  when  in  die  speech  areas,  leading  to  temporary  attacks  of 
aphasia,  or  to  mental  tHatea  of  distnrl>ancc  of  <Hni>>(;inusness,  or  of  the 
will,  or  of  the  memory.  But  any  of  tliese  forms  of  attack  may  go  o( 
to  a  localized  8|msm,  and  a  localizetl  spasm  may  in  \u  turn  produce 
subsequently  one  itf  Uie^te  pct-nliar  !?tatc^.  They  will  i)e  more  fully 
vd  wbcQ  sensory  and  aphasic  symptoms  arc  discussed* 
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tOCAJ.  BYHPTOUS, 


PanlyuB  from  Cortical  Diseas«. —  Pftrahsla  is  a  symptom  of  locad 

leeioQ  m    tlm  luutor  an-u  ut'  die  bruin  or  iu  Uie  imct   Imui  it  U>  tlie 

I     ^inal  con!.     Tliis  |ximlysifi  in  ont>  (»f  vitliiuUin*  motion,  Uie  rt-flcx  and 

^■luhinuitir  artrt  pn-sidLi)  over  bv  the  spinal  auiJ  t!ul>cortical  bat<U  ceu- 

^KtTt  iM^ing  in  no  way  -iiiiorfcroil  with.     Tlie  vluraclcr  of  the  pamlysis 

^Bependft  Largely  ujkiu  the  IuctuUou  of  the  diseuae  and  u])oii  ita  exteut. 

^^    Paralysis  of  motion  of  the  face,  arm,  or  le^,  of  the  heiid  and  eyes, 

or  trunk,  mAV  ho  due  tn  e«>rti(»l  difW-nM>  when  iJte  iiiMtnr  iiiva  (h)ii- 

trolling  their  movemt- ot*  ie  aftw-ted.     From  the  extent  of  the  parulysis 

it  18  poesible  to  arrive  at  a  coaeluaioD  regarding  tlic  exh^nt  of  the 

lesion  in  tlie  »irtex.     Lesions  of  tlie  cortex,  as  a  rule,  are  not  very 

^extcDi^ive.     Thus  oorticnl  hemorrhnp^  are  rarely  vorj'  Inrjjc,  soAeocd 

^■M^u-S  from  embolism  or  tlin>inI»jNiH  in   (he    cortex  iin-  liniiknl  ;«*  the 

^Beollstcral  cireulation  is  gotxl ;  an  abscess  or  a  tiHin)r  in  the  a)rtex  is  at 

"flrat  Muall.     Tliei-efore,  as  a  rule,   from   cortical   disease  we  get   a 

inralysifl  of   limited  extent,  the  faee  alone,  or  arm  alone,  or  these 

together  U^in^  [tnmlyzeil ;  or  tlie  le<;  alime,  or  arm  and  le^;  to^^ther 

beiDg  ciffet'titl.      Thi.'s  in  termed  niniinple^ia  or  :issiH*iuted  luonopli^iie. 

Sintv  (weh  hemisphere  of  the  bniin  eontrtils  the  opjKisite  side  (tf  tJie 

^^fiMly  chiefly,  tlie  paralysis  from  a  let^ion  in  one  liemi^ipherc  is  limited 

^Ho  the  opposite  tudo  of  the  biuly.      Panily^s  of  one  side  is  termttd 

^^■Bipltyia.      In  cu:^}!  where  both  hemiitplieres  are  involved  we  may 

^HBte  double  hemiplegia  or  diple;;ia  ;  but  thir«  \a  a  rare  eondition.      As 

a  niatter  of  fai-t,  each  hemisphere  is  eonowTttil  by  the  muUtr  tract  with 

^^hiilh  halvim  <if  the  spinal  eoni,  as  u*e  Khali   prt-sently  s(?e,  and  tliercv 

^Bbri'  in  every  case  of  hemiplegia  the  unpanilyzAil  side  is  ix-ally  a  little 

^BroLkcr  Uian  Ix'fore  the  attaek.     Tliere  are  rare  owes  where  tlie  hemi- 

^^le^  had  been  on  tlie  side  of  the  lesicm.     These  are,  however,  es- 

plainod  by  an  absence  of  a  decussation  of  the  motor  tracts  in  their 

nourne.     But  the  separation  of  various  motor  arens  from  one  anotJier 

in  the  cortex,  and  die  uriual   limitations  of  lesions  to  small  regions  in 

the  eortex,  makes  beuiiplegiii  from  cortical   disease   rare.      The  usiud 

result  of  a  cortind  legion  is  a  moiioph-^iiu 

Tha  OluuBCterlatipa  of  Voluntary  Action.  —  Tlie  parnlysis,  as  already 

ltd,  is  one  of  voluntary  motion  that  hiis  bt-eii  uoquirfl  by  pnietiee. 

If  we  stwly  voluntary  aeti*  as  tliey  are  perfomiwl  we  find  that  each  act 

iv*»Iv<'S  a  siiw,i's>'ion  of  movements  by  dift'erent  joints,  each  movement 

•\ti^  produced  by  the  (wntniciinn  of  a  number  of  different  muscles. 

he  acl  of  lifting  a  frather  or  a  heavy  weight  involves  tlie  same  muscles. 

It  there  is  a  great  ditlerenee  in  the  order,  seipientH^,  and  relative  force 

in  the  two  ael«.      In  Uilli  tlie  entire  muscular  svstem  of  the 

ia  cnlleil   into  play   but  ibe  fttn-e  of  each   is  difTen-nt  an<l   the 

of  artimi  of  the  muscles  differs      The  Jnoter  centres  of  the  cortejc 

>\TrTt  nctri  miher  than  musi-les.     It  is  the  net  of  grasping,  of  lifting, 

opening   the   band,  of  pointing,  etc.,  that  is  pn^ueed  by  cortical 

liviiy  rather  than  mere  e4mtrai:tion  of  flexors  and  extensors  of  the 

Nnw  any   surh   acl  invidves  the  coordinat<fd  movement  of 

ouuclea  for  its  production,     ^\'e  must  think^  therefore,  of 
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the  motor  area  nf  the  Iiaml,  Cnr  i-xninpli",  aa  containing  an  enorrooufl 
numltier  nf  wuUth  ol"  aHioit  arraugi'J  in  groups,  so  that  it  cannot  be 
divided  by  sliarp  lines  into  6cxor  and  extensor  centres,  Binoo  flexor 
and  ('xtensiir  ttrtiim  ocriir  siniiiltancouHly  in  many  aciA.  li*  the  motor 
area  be  divided  at  all  it  must  l)e  iiiio  regions  for  various  actp,  nwJi 
having  it8  prwioininant  feature,  llenoe  in  BulKlividiiij;  ilic  ami  an?« 
into  regions  for  shoulder,  ellKiw,  wri^t^  and  fingere  it  is  intendol 
to  separate  actions  w-hnw  ^i>ecial  feature  is  the  movement  of  the  joint 
named.  Tn  eaeh  divisional!  tliu  joints  may  he  n-pret;enled  in  party  but 
in  different  de^'es.  Thus  the  liftinj;  of  the  arm  alwvo  the  head  in 
primarily  a  shouliler  movement,  but  involves  some  oetion  in  all  th# 
other  joints,  sinec  the  forearm  and  fiujrers  do  not  hanp;  limp.  And  a 
firm  grasp,  though  primarily  a  flexor  action  of  the  finders,  involves 
some  aet  of  support  by  all  the  muwlea  of  the  arm.  In  the  e:we  hliown 
in  Fij».  40  the  shoulder  motions  were  moi-e  defective  than  t}io^  of 
the  hand.  In  the  ea.'*e  shown  in  Fij:.  4'1  the  hand  niutione  wen 
impossible  and  the  shoulder  wiis  only  piirtially  paralyzed. 

As  the  pianist,  by  striking  the  keys  in  diflorent  eombination,  pro- 
dnees  an  imnnmliereil  variety  of  harmonics  from  a  small  number  of 
strings,  ^i  the  eortex,  by  exeiting  the  spinal  neurones,  and  iJimugli 
them  the  museles,  atLiins  a  eountlesft  variety  of  movements.  The  vibra- 
tion of  a  eingle  string  gives  sound  but  no  music,  and  the  contraction 
of  a  single  miisele  gives  motion  hut  not  an  net^  Tlie  loss  of  n  single 
string  causes  discord,  but  d*)es  uot  stop  the  sturnds,  for  other  strings 
atill  vibrate.  The  paralysis  of  a  nuisele  impairs  nioti'-n,  but  doee  noi 
etop  the  act.  The  strings  lie:  silent  unless  tiie  keys  are  struck.  The  ■ 
muscles  arc  not  called  into  action  unlei^  a  cortical  impulse  reaches  tliera.  ■ 
Thus  we  must  regarvl  tJic  eortiinil  motor  («ntn»  as  diflercnt  in  their 
action  from  the  spinal  motor  neiirnnes.  Tlu'y  are  the  stoi-ehousf-s  of 
memories  uf  moveraeuts,  and  itre  «ii«iblc  of  rcprixJueing  these  move- 
ments  which  they  have  acquired.  Skill  in  any  complex  art,  like  thatfl 
of  the  musician,  is  only  gtiiuai  by  numlKrless  repetitions.  Watch  the 
proee«i  of  learning  to  talk  or  to  write  in  a  child,  and  it  will  be  evident 
that  countless  futile  attempts  proeede  suwess.  Such  attempts  jire  reailly 
simiUtancHJua  acts  in  mnuy  centres,  eausiug  incoordinated  movements, 
but  little  by  IttlJe  one  is  subortliimtt^  to  another  in  vigor,  and  one  ta 
made  to  precede  another  in  time  until  an  order  is  re:iched  and  an  accu- 
racy Is  attaincH.1,  and  i\m  by  repetition  becomes  n  fixtnl  combination,  as 
easy  for  the  cortex  as  is  the  motion  pro<Jucing  the  harmony  for  the 
pianist.  That  the  simplest  acts  are  first  a<!()utied  is  to  be  expected,  but  ^ 
there  is  do  limit  to  the  skill  possible  and  no  limit  to  the  variety  of  ■ 
complex  movements  which  may  be  kiarned.  Kvery  artisan,  every 
musiiuaa,  every  ihmeer,  has  a  peculiar  individual  store  of  motor  mem- 
ories. Sitme  individuals  possi.'ss  a  greater  variety  uf  tlieni  than  others. 
Hence  liic  motor  zone  on  the  cortex  is  of  different  extent  in  different 
pcrmins,  each  newly  acquired  set  of  mi>vemcut8  increasing  ita  area. 

The  Motor  Centres  of  Speech. — There  are  sonic  highly  complex  motor 
aete  which  seem  to  have  a  special  region  assigned  to  them.     The  act 


I 


J 


uFdTitPTOitS. 


aoil  the  atrt  nf  writinf;  are  hikiIi,  ainl  tlienic  are  loraUn]  in  the 
nor  part  v»f  ihe  third  ami  socimJ  frontal  &>nvolution:*,  n-si)eciively. 
powvr  U>  Hpt'ak  and  Ut  write  ore  Inst  when  tlii-se  rppons  are 
DVfd  liy  (ItsKtsc.  Yt't  wiu'li  !i  df,Hlnictiim  diR-s  not  iiwesnarily 
ve  a  pnmlysi!*  "f  the  miLsck-s  which  carry  out  these-  acts;  it  does 
iven  putipend  tlie  vutuutury  movemetiU  in  tlies^  muscles,  which 
K  well  pcrfonucd,  but  not  in  ttic  combinatioa  nucdcnl  to  produce 
h  or  writin)^. 

te  lofts  of  the  power  of'spreeli  iji  tcrmeil  aphakia.     There  are  two 

ct*  aphasia,  whit-h  are  rocojjniasl  as  motor  and  sensory.     In  motor 

fit  the  act  nf  talkinfi;  or  writing  is  lost.     In  (wn»iry  aphakia  the 

rvtandin^  of  wonis  heanl  or  ftecu  is  lost.     The  ccntn*s  which  pre- 

[iiver  the  emi-vsioii  of  lan^uajre  an:   highly  coniplex  iriutor  etfntros 

n  appear  to  utiliiw  the  seeomlan'  motor  wutnw  in  the  facial  area, 

"g  ihcm  to  work  in  varyinj;  Mmihi nations.     When  the  facial  ecntres 

Btmlyzetl  attempts  at  speech  may  fail  from  imperfect  pronuncia- 

[or  articulation.     This  is  urmed  anarthria,  and  is  attended  by 

of  the  tongue  and  li)ts,  as  iu  the  case  of  t^tna,  shown  iu  Fig. 
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filuutlaa  of  lurtwi  fiilaf  mtUr  tfhttU. 

When  the  motor  spetx'h  centres  are  para1yKp<l  no  attempt  can 
taotitl,  and  hence  words  cannot  bo  produced  either  by  voice  or 

In  Kig.  47  a  number  of  cases  are  shown  where  tlie  lesion 
il  motor  a[^uL-ua.     T1k>  ittatc  of  motor  apliaxia  is  not  attended  hy 

«if  oinipn'ti4-nnton  of  laiijfuage.  Tlie  understanding  is  good, 
ticnt  kiiitwf!  wliut  he  wants  to  say  but  cannot  fuid  llio  wurda. 
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Korcnu  he  repeat  wonlsiiOiTiiinilhcT.  The  niiitnrctirilMiialiun  app 
to  be  lost.  The  cmulition  may  he  gcnenl  or  purtiaJ.  Sonic  wt 
may  bo  mUl  wliUe  others  caiinot,  aud  HorueUuicii  wunk  arc  poeenble, 
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I  of  the  iin^eatlott  fllm*  at  Uu  CMvbn]  cnrtmc  ft,  conKm  rallMiiin ;  />,  Inl«!niM  fsp 
llo  which  Bltn«  pMB  frMB  tko  r«kn«N  AtwTr  thi-f^vlriaLR  Kmuivi  SV,  oaailalv  iiiirira* ;  AT,,  Irollcalu 
'  vodtus;  f%,  ppUc Uwlsnitia,  In  whleli  vtmBy  filitr*  ttvia  all  pkila  of  iha  oorlox  cixl;  QFp,  fwrtcrlor 
dMttMiof  UKlnt«ra«1(«pnt»,e(irKqM)Ddlnf(inth(>frn»<vr7irmct  In  Fig.  H;  rt*(,  tDhlcaUaiilBr|«rt 
of  ItM  lotonikl  ca|«ultt,oiiiiUUiiliigibi«i«r>tKlJl(>r.<'  Inct  uid  Obn*  u>  Uwtlialaniaf  rnai  Uwooftox 
Muv  Uie  SjriTiMi  B«iiK :  (?A  LuT*'  body ;  .VA,  ml  bocImu  irf  b^iHilum ;  £«,  Imw«  nMn ;  t'P, 
tnct  ttvta  capsalc  to  pO0« ;  ly  pon* ;  AT,  kt«t  Ukaltvr  of  ponn :  Oi,  (Ml* • ;  Pf,  fjmai^Ml  irart  In 
noltirb^  I^Mlng  b>  PJyd,  uiu-riur  mcdlui  eolitnm  of  mrd,  •nd  to  FPfe,  Ulcml  colMmn  of  eord  of 
aplxnlli!  thlp,  and  li>//Vi,  Utnrul  cnlunui  nt  attd  »€ rnino  »Itl«:  iV,  ni^dull^  (l>q}eTlB«,  Anat-'uil*  •!«• 
OntTO  Servait,  roL  II.,  |i.  2.> 


Hoflaonffll  Section  through  Ui«  Right  Hemtsphere 


The  nui'mMni  \mif*  ul  ihn  mioruat  mivulF  an  nikmd  ml.      It.  An.  kntv  i>(  curpiw  oJluttyn: 

ft.  oitiiMvs-  luim  tii  1«icfkl  vvtiifii-l*.  >V  lufrtti-r  p«ri  'if  ibiril  (n>ol«l  n>at nltuiiin;  I   ttrtf.  bniirulA- 
rtii  iiIp.  Ktir.  K.  knar  ■>/  int«ms)   cai>«ile: '.  vp't'f.  leii(lr«il<>-upiic  ilinauin 

W  haUuiO*;   •',   laUnil  ii(   Iti-il,    rJ,    i  Imulriim.   Hpcrr,  r>|wfriUiini,   7*1.    'lr«l 
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but  their  cnml>inatiou  in  afnti^nooH  m  ira^xMsiljle.     WriUug  i&  u»ua\\y 

Heru,  then,  in  aniithrr  proof  that  the  wjrtical  mntor  acta  are  not 
i*im|il«;  miM'ulnr  iQfvtioiLs,  hiil  iirc  highly  complex  eoiubi  oat  ions.  It  is 
aa  if  an  Glectric  key  hy  one  prL'.*f  ure  stiirtod  a  whole  nuinw  of  raiu-hinery 
whuM*  (litl(;rent  part«  woru  iiiJqiemlcut  aiul  wholly  unlike  in  tlieir 
art  ivi  ties. 

The  paralysiB  from  eortit-al  dit^oafV  is  thcivfore  a  soApenHion  of  the 
powrr  of  highly  oimplcx  nctioii-s,  niirl  when  it  is  diK*  In  a  (lc>8tnictioa 
of  tlie  Djrtiral  (vnrren  it  is  attended  by  a  Ufus  of  the  uienioriee  of  effort 
cweotuJ  to  thow  ac-t«. 

PumlTiis  from  Sobcortleal  Dlseaae.  —  PunilytuH  may  also  be  due  to  an 
interruption  in  the  tract  which  (mdvcvs  thc^  eortjca)  impulses  to  the 
motor  rcnirei^  in  the  lKi.<;e  of  the  brain  and  Hpinal  cord.  This  tract  is 
ctLllod  the  motor  tract.     Ita  course  is  Ehown  in  Fig.  48. 

It  arises  from  the  under  gurfa(;e  of  the  cortex  of  the  posterior  part 
of  the  tliird  frontal  codvuIuiiod,  tlte  anterior  centnd  convolution,  and 
thr  {utnuN>ntml  Inliult-,  and  |iaKA<4  out  of  tltc  ba^>  thmugfa  the  middle 
third  of  tl»e  rr«seon_'bri.  Its  fibres  gather  together  atlhe  middle  por- 
tion of  the  uppt-r  Aurtace  of  the  internal  capsule  ;  tlios*  from  the  lower 
part«  of  the  corti-x  pjixsing  stmlf^ht  inunnl,  Oiosi;  from  the  upper  jiarts 
curving  outward  and  downMuni  to  [xibs  around  tltc  »idc  of  tlie  lateral 
VCTitricle,  Thus,  within  the  ocntrum  ovale  these  fibres,  if  looked  at 
from  iu  front,  appear  like  the  sticks  of  a  fan,  and,  like  tliose  stiokfl, 
that  relaiiv).-  |Mit>itioii  h  ulitri-d  in  the  |>oinl  of  juni'lino,  whiTc  th<iKe 
paamng  inwanl  from  the  lowest  port  of  the  cortex  lie  in  front  of  thoee 
tluit  pan  downward  from  iu  npjK.T  part.  Thut*  in  tlie  capeule  tJie 
onler  from  before  backward  i«,  first,  tJie  fibres  conveying  i^'ech  im- 
pnUos  to  the  p>tn«  and  medulla;  second,  the  fibres  c<tnveyiiig  facifll- 
iDDtor  impulscit  to  tlw  pr>ns;  thin),  the  fibrct*  dif<tinc<]  to  the  arm 
eaatre«  of  Uie  cttni;  fourth,  the  fibres  transmitting  inipulM>s  to  tlie  leg 
CM!iitn?fl  in  the  cord.  Tlie  fibres  conveying  impuUes  to  tlie  musclea  of 
the  truuk  lie  between  thotte  to  the  arm  and  leg.  Plate  X,  shows 
the  n>iativir  |ii»sjtiiitjs  itf  the»ii'  fibn*ft  in  the  inlemal  capsule. 

Fmro  the  nnterior  half  of  the  i^wterior  diviHioii  of  the  eapsule  this 
Inu-'t  iMuiiw^  thniugii  the  middle  iliinl  of  eiii-b  cms  (where  the  fibres  con- 
nrctwi  with  the  ocnio-motor  nuclei  are  given  off),  liirough  tlie  pons 
(Fig.  -ID)  (where  the  division  to  tJie  facial  nnclens  crusaefl  ti)  the 
opiKMitc  side  and  en«b<),  and  tlienre  by  way  of  the  pyramids  of  tJie 
owdolU  to  the  erossed  pyniniidul  uod  direct  anterior  median  crflumns 
of  the  fl{HmU  <w)rd.  It  U  evident,  however,  tliat  the  c<oncentTation  of 
tfai«  tract  is  murh  grejUer  in  the  capsule  than  in  the  eenlnim  ovale, 
«here  the  individual  filin-s  atx-  n-attered  among  the  other  systems  and 
occupy  but  a  tniall  an-a  from  Ij^  t.<rc  l>ai-kwanb 

The  ciiarat-ter  uf  pamly^is  o«'<iirring  from  li^.ioni«  in  tJiis  trmet  is  also 
•down  in  Fig.  49.  Four  le.sioiiA  are  there  i<hown :  one  in  the  cen- 
Crum  ovale  iwar  the  exfrtex,  one  in  the  intertud  capsule,  one  in  the 
eras,  and  ixie  in  tlie  pona.    It  is  evidi.tut  tliat  the  loson  in  tJie  centrum 
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ovale  affecte  one  8ot  of  fibrt's  niilv,  those  from  the  arm  centre,  ani] 
ihIuocw,  therefore,  a  monopltptt  only.     A  lesion  of  the  centrum  ovale 
roultl  have  to  he  very  extensive  to  involve  the  fibres  from  die  fati-, 
1,  and  leg  ccutrcit  togedicr.     But  a  small  lesion  in  the  intental  cap- 
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BsiwiUO  of  tbc  mulor  tract  (•;>  *hD*  the  vHi'Ct  »( Ibv  Itaiviw  at  dillbivnl  padtlODh  I,  Mctlul  or  fnb- 
eartleal  Inion,  CMi^lng  iniini >!>)(' icl a  of  loA  Amu ;  2.  raiwulkr  ImIoh,  cMilog  Ull  bMnlpbglt ;  n,  rnu 
tedoD.  oaintng  Mt  brmlpl'-HU  Hi>d  rljihi  tbirti  nmo  p*irj ;  4.  poot  halco,  cwulng  «l(cniMlBt 
panlyiii  <ii  right  fucc  xnA  fell  nrm  and  Ii-i;;  S,  »jlt\Ma  trnntit;  O.T,  optic  thaluniu;  K.I^  kniliMlar 
UtKl«ij« ;  C  crua ;  N.C,  caudiitir  nucl(^i ;  VU.,  UuiaX  nvrre ;  M,  ueilulljk 
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le  cuts  all  these  tibret)  wtiere  they  pass  in  a  oondonnxl  tmrt,  and 
hojice  produces  a  ]icinipleg:i;i,  face,  nnn,  and  ]<^  being  all  {mralyzed  ou 
the  opposite  side.  It  is  very  nire  to  get  a  nionuplejjia  Ironi  a  lesion 
in  the  eapsuU-.  Any  elut  liirj;er  than  the  size  of  a  |xii  destn.iy8  the 
ratine  raot<>r  tnirt  ln're.  T\n'-  voM^  niujorlty  of  eases  of  heniiplepa  are 
due  to  a  lesion  of  the  internal  ea|wule.  Atid  the  figure  shows  tiiat  it 
is  only  in  their  paswijrc  tliro^iph  the  capsule,  tin;  crua,  and  the  upper 
part  of  the  pons  that  these  fibres  can  be  afiected  tt^ther  by  a  angle 
snmll  lesion. 

A  leviion  in  the  ems  ciTehri  causes  hemiplegia ;  but  since  the  optic 
tract  oroasos  tiie  crus,  and  the  third  nerve  to  the  oeular  museles  oorooa 
out  fnjni  lis  inner  surfaw  il  is  hanlly  iMiysHiIe  for  berth  of  these  nerx'es 
to  escape  in  a  lesion  nt  this  point.  Hemipleglu  a8aociate<l  with  (iculo- 
palsy  wiih  or  without  beniianopsia  h  charucteristic  of  a  Icsioa 
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of  the  cms.  It  has  been  ternKiI  Welwr's  HviHlrome,  The  eye  nflcct^l 
u,  of  f<>iirs<;,  llie  one  on  the  nide  of  the  Icfiion,  niul  ht-ni-o  on  the  side 
opp<Miu>  to  the  iwraiysid  of  tht*  face,  uriii,  uud  leg.  It  iy  tunir<l  out- 
ward, tiaanot  bo  moved  upward,  downward,  or  inward,  and  its  pupil 
tU  dilnt^tl.  Ptosis  i'h  present,  that  is,  the  upper  lid  fallH,  and  thn  eye 
closed  liv  paralysis  of  tliu  levator  ]ial|Kl)nu. 

IlrniipU-jna  may  he  dut-  to  a  lesion  in  the  uppor  part  of  tlie  pons, 
but  when  tht'  hiwer  jwirt  of  the  jwius  ia  aff'eoti'*!  iJio  face  ew'Hjies  on  the 
ttde  on  which  (he  limbs  nrt>  pandy»>d.     Tins  is  becnuse  of  the  decus- 
sation of  the  tract  to  the  facial  nucleiw  which  enters  the  raphe  in  the 
pons  find  croesoa  to  the  other  side.      Hut  Ruch  a  legion  interrupts  the 
Lc>ounie  of  the   tniet  to  the  facial    nitcleiu  on   the  side  of  the  lesion. 
HeiK'<?  from  lower  pons  hiiioiis  wo  gi-I  n/tenuiHtiff  ptiraJyitiA ;   tluit  18, 
a  poralyais  of  tlie  face  on  the  side  of  the  lesion  and  of  the  arm  and 
ilvK  on  the  opposite  si(h'.      If  the  tmct  to  tlie  faeial  nucleus  is  affet^tod 
Itho  eye  can  he  closed.     If  the  nucleus  itself  is  destroyed  the  eye  eau- 
Im!  closed.     Thi«  form  of  pstralysis  eannot  be  caused  by  a  Ic^on 
.'wherr!. 

The  motor  tract  to  theliypo^to»^il  Ducleus  which  governs  the  ton^e 

"^purRnos*  a  eiHji-fii;  nnaji'ic^in'*  h>  that  nf  the  facial  nnoleufl,  but  ero»*ea 

the  niidillc   liin'  at  tin-  up|wr  [wirt  uf  the  inwIuUa.      A  condition  of 

|Mir:iI»tH  i>f  one-liidf  uf  the  tongue  and  uf  the  arm  nud   leg  on  the 

^oppuoile  side  U  pnHlucx'd  by  u  leaiou  in  the  medulla;  Mich  lesions  are 

ire. 

The  d«cuaeatiun  of  the  motor  tract  takes  place  in  tJie  pyramids  of 

the  medulla.     It  i-i  im-omplero,  Romc  fibrcj^  crossing  to  the  lateral  tract 

)f  the  i-onl,  others  going  down  in  the  anterior  nu-dian  i-nlunin  of  the 

JO  (iide.     The  degn-e  of  the  dwassiition  varies  in  different  jwrsons. 

[d  snnie  it  is  almost  total,  in  others  it  is  panial.     In  some  it  ib  irregu- 

ir,  nuiuy   Bbn-s  crossing  on  one  siile  and   few  on  the  other.     Thus 

''ig.  Iti,  page  ol,  Khows  a  marked  asymmetry  in  the  Intend  tracts  and 

interior  niinlian  cohiinii-s  due  to  r^iich  irregnlnrdecusf^atiou.     Flechsig 

b«s  remnrkeil  this  difference  in  ftetul  conlji,  and  has  even  found  one  case 

ia  aUty  in  which  no  decussation  occurs  at  all.     This  variability-  in  the 

inatimiy  of  the  motor  tract  explitins  the  different  degree  of  p.imlysis  in 

different   LTBsis  of  hcniiplegia.      In  some  eajH«  the  paralysis  is  very 

oOBiptcIv  on  one  side  and  Imnlly  perceptible  on  tJie  other.     In  other 

^— MW  there  is  distinct  wetikuess  on  die  side  oppohlte  to  the  hemiplegia. 

^U  few  rare  tmses  luive  been  re|)orted  by  Brown-S<^[uard  in  which  the 

Hxemiplegia  waa  on  die  side  r.i'  tlie  hwion,  and  in  these  we  may  assume 

y  thai   iherv  was  no  deonssgiiiun  of  the  niotttr  tract.     A  lesion  of  the 

liH'duIU  may  iilfeei  hoth  trn*-l-s  at  tlteir  decussation,  and  hence  cause 

indysin  of  all  four  limhs.     This,  again,  is  very  rare. 

Tin*  motor  iratrt  in  the  spinal  c<tnl  in  the  lateral  efilumn  may  be 

lfn>cii<4|  ill  the  disi/iise  latcnil  scter^rsis  which  hait  In-en  already  studied. 

h.  uniLiteral  affection  of  Uie  tmct  in  the  spinal  cord  is  not  common, 

henci.''  a  hemiplegia  from  spinal  lesion  is  extrenielv  rare, 

Thcst?  typee  of  hemiplegia  oi-ciir  fmin  everj*  kind  of  brain  diaeoae. 
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Tiie  alUTtmtiiijj  form  is  iiiOiciitive  of  a  lesion  on  the  base  either  wtlhiQ 
or  niit**ii]e  ot"  tlic  hnuti  nxis. 

DistorbaDce  in  the  Sense  of  Toacb  is  u  hxul  symptom  of  disease  in 
the  hmiii.  There  is  wmie  (lisi-tisMion  as  to  tlienrea  of  the  cortex  which 
rtM."t'ivfs  thcsL'  wnBatious  and  as  to  the  course  of  the  tract  which  brings 
tlieni  in. 

kThc  probable  locialtzalioii  of  the  wnwjn.-  rvnlres  is  in  the  posterior 
ntral  convolution  and  in  the  adjacent  ptirtions  of  the  cort«x  of  tlte 
fictal  ](>biilej«.      T>i-sioiih  in  tliin  liR»lity  imiuillv  t'ftuiic  a  losb  of  tBctiU 
MC  in   tlif   opposite  side  of  the  IhmIv.     The    scnsorj'  area  can   be 
'     divifh-rl,  like  tin-  mnior  ixrtsi,  iuto  mibdiviaious  for  ilice,  arm,  and  iep, 
wliieh  lif  rcj-jK^ctively  in  the  lower,  middle,  and  upper  thirds  of  thijs 
rt^ioQ.     A  collection  of  eases  of  loeal  cortical  diswu-e  made  by  mc  in 
1884  led  to  this  conclusion.     Dana  »ub(«N|uently  collected  other  casen 
which  snppnru-d  it,  and  Nothnagol,  Charcot,  Gallet,  and  von  Mona- 
kow  acc<*pt  this  localizatinn. 
^_      Some  anthoritios    have    liehl    that    the    sensory    and    motor   areas 
^■exactly  oi>lnoirle.     Dcjcrine,  Flcchsijaf,  Henwiien,  Mott,  and  Schafer 
^nir^  this  view.     But  uiy  case^  prove  that  IcaiouH  in  the  motor  arra  in 
IHfnntt  of  the  fi!«jurc  of  Kolaiido  rarely  cause  h>ss  of  tactile  senec,  while 
rittjious  twhtud  it  uttimlly  pnMlnc*;  nn»stlicHta. 

Another  tbeon.-  of  the  localization  of  tMnison'  ccMitres,  held  by  Ferrier 
and  Mills,  places  them  in  the  hippocnm|mI  region.     Tliia  haa  been 
fomult-d  (in   physiolngltial  ex[M>rimf[it,  but  is  not  iioiiflrinerl  bv  iNitho* 
h>gind  rn_'(>nl.«  in  man,  and  those  who  hold  it  Imve  not  attcmp1c<]  any 
^kubdivitfiou  of  thin  area  for  the  different  limbs.     I  tliink  it  may  be  di^ 
^Bearded,  tor  iu  many  ca.'«c»>  of  f>}H>r!ition  upon  the  cortox  in  living  persons 
^mnr  the  relief  of  cpilept^y  and  for  tlie  renupval  of  tumor;)  I  huive  seen 
snudl  lesions  of  the  eortex  of  tlic  convexity  neair  the  motor  area  caiuse 
a  I0S.S  of  wnsation,  w.»n»i'tirne«  leni[wmiry,  sonietiuH^  (Mirnuinent, 
^B     Thia  losH  of  sensation  is  usually  limited  lo  one  side  of  the  (aoe  or  to 
^^one  limb  in  ca*'s  of  eortitml  disi'use  for  the  same  nswon  tliat  paralysis 
in  cortit-al  di«ea.se  is  more  comiiKitily  of  the  monople^lc  tlian  of  the 
hemiplejric  variety.     A  loss  ((f  sensation  in  the  entire  side  of  the  body, 
termed  hominnBexthcflia,  is  more  commonly  rau(»<^l  by  a  lesion  of  the 
ficnsoiy  tract  within  the  brain  than  from  diseiisc  of  tlie  cortex. 
^m      Irritation  of  the  Oortical  Centres  for  Touch  causes  a  flcnaation  of 
^piingHnK  in  thL-  part  of  the  body  which  corresponds  to  the  centre  uffeciwl. 
This  is  termed  piinestluwia.      It  has  U-eu  ain-ady  alluded  to  as  a  fre- 
quent warning  and  as  a  couslaut  accompanimcot  of  Jacksonian  epilepsy, 
umler  which  circurastanoca  it  is  a  temporary  symptom.     It  is  frequently 
observed  as  the  pcsult  of  slight  dlsturbames  <if  circulation  in  the  cortex, 
and  hence  is  a  pr>Mlronio  of  apoplexy*.     It  occurs  as  a  pi^rm.inent  symp- 
tom in  cnj<e.s  of  piwssurt-  on  the  cortex,  and  hence  is  found  in  cases  of 
^oorticsd  clot  and  of  cortical  lunmr.     The  tingling,  when  temporary,  ia 
^■of^cn  followed  by  a  slij^ht  tcmponiry  amesthcKiii,  and  when  pernumeQl 
IS  always  nttcJidtsI  by  a  slight  tactile  ana^stlu-siti. 

DisturlKim.'e  of  tlic  sense  of  touch  iucludcd  both  supcrfiuiul  sensatioos 
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tuuclt,  tempernturc,  and  |>ain,  nod  deep  ReiiHationH  of  Hrticiiliir  mid 
lilar  HTfufto.     Tliero  is  no  4|iiestian  that  tlii-st*  diOi>n>iii  elements  in 
mj*  nf'liiin'h  ure  iitdit[>oiHkMtt  uf  one  iitiothiT,  Jind  it  i^  i.n1:iiu  tlmt 
are  Ijiinsniitiwl  tu  the  cortex  by  difTert'nt  scn»iry  tmcts  which  wc 
pn-AMiily  trnw.     Tlierc  is  every  rvasoa  to  Iwlieve  tluit  they  are 
Ivtfl  in  (liffun^ut  ofmnmcs  iif  the  nortox,  for  cliniral  experlenoe 
teachM  tlmt  one  wose  iiiay  be  lost  when  others  ai-e  pres<?rve<l.     Thus 
one  of  my  caaee  of  apoplexy  the  patient  h)t<t  tlie  seuiv  of  leni|K'mti)n; 
on  one  titide  ;  in  another  cose  ttie  patient  could  perceive  cold  sen- 
ily,  and  ha«l  a  r-iniHtjint  fef-Hn^  of  ciild,  but  ciiuld  not  {K-rc^.-ive 
iitiuiu; ;  in  still  another  case  seusatious  of  temperature  and 
lin  were  Irwt,  while  tou<rh  wjis  pre-iierveil  in  one  side.     In  two  csist-s' 
opcratjfm  upon  llie  cortex  I  have  seim  a  complete  loiw  of  munvular 
ia  the  arm  aa  the  rei^iilt  of  a  stuaH  lection  in  the  fluperior  ptrietal 
llo  just  behind    the  motor  anai.      The  (ir>t  of  thejie  C!i«e.s  was  in  a 
_auui,  aged  twenty-<mc  VHim,  who  Kail  a   fnniture  of  tlie  Icfl  [Mrietal 
It*  at  the  age  of  five  years,  and  a  seven"  fall  im  tlir  head  at  the  ajje 
'sixteen  yeare.      For  6ve  years  he  luul  suffen-d  fnmi  intt-nse  pnin  in 
lefl  (Mirietal  Ihiuc  about  half-way  from  the  boas  to  the  median  Hue, 

Flo.  50. 
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a  point  that  at  the  0|KT»t!on  was  found  to  he  just  over  the  junction  of 
lb*   superior  and    inferior  ]mnetal    loliulis.     (l^ig-  50.)     The   pain, 
"joi^h  winstant,  was  s<ibj<>et  to  jrrcat  exneerbatioufl  al>out  mice  a  week, 
whitTh  he  would  lieconie  nuiuiueul,  violent,  and  abumve,  and  Home- 
uncouM'ioii.'i.     He  had  little  lueniory  nf  his  iietrt  when  the  attiu^k 
over.     I'lior  to  the  ojicr.iiion  he  luid  no  pamlysis,  utaxiu,  or  loes 
nenaition.     Tn-phining^  at  the  seat  of  pain  re\*€aletl  an  luigiouia  three 
rrs  of  an  inch  in  size,  linnU^J  to  the  pia  mater,  ae  the  brain  wtrtex 

til  nontuil.      In  n-moviug  this  the  bniiu  was  slifrhtly  lacerated 

)V  tlw  puAnUf^e  of  ihe  nec\Ile»iiirrviiig  lij;utun-rt  to  tie  the  veins  and  by 

fxplurntory  puncture  to  HwvrlJiin   the  (x^ssible  i-xiji(e"w'  of  a  cysL 

rery  from  the  uperution  oecnrn'*i,  but  immeiliately  after  it  and  for 

wefJu  a  atat«  of  m:u'kv<l  atitxiu  vrus  present  in  the  right  hand  witli 

'l>tw  iif  itufw  U  tynvtn]  in  lltD  Aiuurtiaii  ■Tuomal  of  the  MedU-ul  Bcitnu.-ui,  Xov., 
■itti  itl<jC'«Mli-     'the  Kooiul  caxQ  wmn  sm.-ii  Willi  him  il  llio  PnMl)yt^ruui  HiMpibO. 


a  liws  of  muscular  st'ns*\  Alt  purtrly  ivionJiniitiHl  movfincnts  wt-re 
impossiblf  ;  an  aUeinpt  to  pliiw  tin-  fiuj^trou  the  iwtv  lailwl,  ilu'  fingtr 
being  ciirricd  to  the  car  or  (ar  to  ont'  tiule  or  above  the  head.  He  wsis 
unable  to  tell  with  clu!»e(l  eyea  what  positioii  had  Ixjeii  givi-n  to  tlie 
fiiifrers,  and  wa*  unable  to  n-prmlwe  &u<'h  positions  iu  the  left  haml. 
Tfiuri;  Willi  no  Iu**  of  [tower.  Tiu^lih'  und  ti^injH-niture  scnH-w  with  hwn. 
Tht-  luiiscMilar  s<!nsi'  ifliirriwl  gmdnally,  sin^I  In?  hiiH  been  [tcrftH^tly  well 
Cor  the  past  seven  years.  The  second  eai*  was  almost  identk-al,  a  cyst 
Iwing  fouiul  and  retnuvt-d  from  the  same  loeatiun  with  little  injury  t» 
the  cortex,  but  with  the  [jriKliietion  of  ten)]ioniry  ataxia  in  the  hand. 
I  have  often  seen  a  markwl  ataxia  from  oortii".d  lei^iuns  iij!(^>ciatt>d  with 
homianfflsthesia,  but  these  (wo  eases  were  witliuut  r)ihor  motor  or  wnstiry 
symptoms.  While,  theivfore,  there  is  every  reaiwn  to  belie\'e  that  the 
(TOhii^d  eenlri'S  for  tlie  pen-eptinn  of  toueh,  leniperatnn',  pain,  and 
miisrular  sense  are  iudeix'ndi'nt  of  one  another,  ho  far  as  our  present 
knowled^i'  i^tv»,  it  it*  netu.'!w;iry  lo  hiwUe  tlieni  grossly  in  the  same 
locality,  viz.,  near  to,  but  behind,  the  motor  zone.  Jt  is  }K>sgible  that 
various  layers  of  the  cortical  neurones  pos.><e.ss  difTorent  Ainctinns,  but 

ris  la  only  a  hypothMis. 
The  ehanieterirtties  of  cortical  hemianfesthcsia  are  its  common  a»*rici- 
atir)n  \\'itli  heniiplej^in,  the  limb  whieli  in  imwt  panilyz^-d  Iteinj^  niODt 
aniewthetii'.  iiut  tluTe  Jh  no  neci'-sstiry  relation  between  inottir  and  sen- 
sory dij^turbance,  as  cither  may  occur  alone,  or  one  may  be  intense 
rhile  the  utlier  is  slight. 
The  aiiiBsthesia  from  cortical  lesion  is  never  total.  E;ich  aide  of  the 
IxkIv  is  oonnerled  with  Iwth  hemispheres  of  the  brain,  though  tJie 
enissed  ooutiection  is  Ihr  more  onniplei<(!  than  the  direct  one.  Honoe 
u  alight  degree  of  sensibility  in  tlie  luiiesthctic  side  is  always  to  be 
found,  es|KH'ialIy  in  cawfs  of  any  h-nglh  of  duration.  Cortical  atues- 
thcrtia  usmilly  subsides  gnidiuilly  aftiir  a  lesiuti,  ami  the  HtiiHibility 
returns  iu  part  even  if  not  wholly.  Dejcrine  noticed  that  this  was 
more  common  in  younp;  p<'rsons  than  in  middle-aged  or  old  ones.  The 
anostiiesiu  fn)m  orgiinic  lesions  is  always  most  intense  in  the  distal 
jmri  of  a  licnb;  the  fingers  and  hand  are  mure  insen.sitive  than  the 
fitrcarm,  and  thi.s  tJian  the  arm  or  trunk ;  the  tnos  and  side  are  more 
insensitive  dian  the  leg,  und  this  than  the  thigh  ;  the  face  is  more  in- 
sensitive than  the  uc^k  or  trunk,  and  the  tips  are  ttie  ntitst  tns(>nsitive 
part  of  the  face  when  it  is  affected.  Tlicrc  is  no  sharp  limit  to  the 
aiueethesia,  it  tades  gratlually  into  au  area  of  mttderate  sensation. 
Dejerine  calls  attention  to  all  these  characteristics  as  emibling  one  to 
distinguish  it  from  the  amesthcsia  occurring  in  hysteria.  This  hitter 
is  often  found  without  piindysis,  is  absolute,  docs  nut  ilisappear  gmdn- 
ally, is  of  tiniform  intensity  iu  the  entire  side,  and  is  often  associated 
with  eonceutric  diminutiou  in  llie  visual  Geld  of  tli«  eye  on  ilie  anees- 

•tlietie  side. 
Tasts  of  Sensation. — Touch  is  to  be  tested  hy  cotton-wool  or  by  a 
carael's-hair  brush  or  by  the  fingers  of  the  examiner,  the  two  aidea  of 
the  liody  l>cing  touclied  slmultaucously  in  symmetrieal  platrefl,  and  tlie 
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it  l>eing  re<|uested  to  compare  the  two  s^naationfl.  Tem[>erature 
Moafttioiis  ta&y  he  mmilarly  tested,  test  tubt«  with  hot  ontl  or>ld  wntftr 
being  \ige*\.  Piiin  aciiw^  miiy  Iw  te^Uil  by  ntHHlles  or  l>v  a  fanulio 
bnisii.  Mtisi'iilar  sonae  miiy  be  t/«tml  by  the  us*  of  tliffV'rviitly 
rrighiiHl  bulls  iir  colii.s  hi-M  Jii  thi^  liunds  :uiil  omfturr**!,  or  hv  wci^hb^ 
L'iug  placed  oD  thu  hund^  which  arc  supported,  tmch  sidu  bciujj;  Ccsttxl 
ttely  or  the  two  together.  The  seuse  of  position  may  he  tested 
giving  a  piwition  to  one  limb  or  hitnd  ami  asking  lite,  pnliont  to 
■pDMliK^  thl^  iu  the  other  side.  If,  for  exumple,  the  ri^hl  hand  Ib 
put  ill  u  i-li-ii(!hiN)  fMi^ilion  :tiitl  tlic  blimltolildl  piititmr  (iiiiiiot  di'lect 
that  he  mtuit  eteach  the  Icfl  oue  iu  onter  to  imitate  this  positiou  he 
has  a  1rj88  of  muscular  sense  in  iJie  right  liaud,  for  the  error  lie^  not  iu 
the  power  of  mos-eraenl  but  in  tlie  perception  of  the  kind  of  motion 
D<-e<a*.'«ar\-.  A  further  tost  may  U*  raa<le  by  denwuding  the  execution 
of  nn-uratp  and  »>>6nbnat<'<l  movemeut«,  surh  an  pickhig  up  a  j>in,  but- 
toning iJie  eloth»-s,  carrying  a  ghi**  of  water  tn  the  mouth. 

Ilie  enrti<«l  Hoiisory  art-a,  in  the  act  of  liaiHlliiig  any  object,  rKieives 
tninnltiiuctiusly  numenms  lat-tite  suid  leni|wniluiv  stMisiitions  as.'^iK.natcil 
witli  the  f^usiU'tous  of  pn-ssiire  and  of  weight  »nd  of  the  i>'>siliou  of 
the  fingers  involved  iu  feeling  the  objwl.  These  »nmtion}>  leave 
himl  them  a  i>ennanent  trace  in  some  physical  change  iu  the  cortical 
Ua.  Tber  are  eombine'l  into  a  stMijtory  memory  of  the  object,  so 
Ml  following  tlie  HcujuiNition  of  thif«  complex  wnsory  nimttul  picture 
tam  n.-mguizf  the  ubjwrt  by  the  siMiwe  of  lourh,  cvlmi  if  we  d»)  not 
it.  TliUH  we  have  hu^tilc  incniorit^  of  objeetti  such  ae  an  orange, 
mse,  a  Ix'll,  a  pen,  which  cnalile  ns  to  call  them  to  mind  and  to  rcc- 
liw  them  wheu  fell.  Thia  jwwer  of  rwogutzing  objects  by  touch 
be«i  uann?d  stereognosis.  It  in  evident  thsit  thtt  filtfreogmwftic 
ia  not  a  simple  thing,  but  involves  n  htniult:ini-onh<  activity  in  u 
numlicr  of  dirt'ert-nt  tiu'tile  si'n»ory  nenmnes  whieh  arc  grouped 
•tber.  Tlie  n.'<''^nilion  of  nn  object  by  it  is  atmpamblc  mtlicr  to 
le  nx^ogtittion  of  n  ntcli>tly  in  mtij^ic  as  distinguished  from  a  single 
nie.  This  is  one  of  the  functions  of  the  portion  of  the  '"orlex  con- 
fmol  in  tactile  sensations.  And  in  fact,  when  we  consider  our  sen- 
Mtiuns  for  a  ui^mient  we  perceive  thnt  It  is  always  some  definite  ubjeiit 
which  we  n'(N>gni/.e  in  perociving  a  tactile  H-UMition  rather  tiian  titc 
•cnrtation  alnnc  It  i»  the  N)nch  of  a  finger,  of  a  pin,  of  collon-wool, 
of  a  Imril  WfiL'hty  object  rather  than  touch  or  firraness  or  weight  wliirh 
we  fwl.  These  abstract  qtudiiiea  of  objeclj*  are  only  known  by  a 
pmcMS  of  analysis  and  svnthe-^is,  a  proce^  of  genemllKing  from  a 
lorgi:  army  of  particulars.  The  thing  which  we  prinuirily  feel  and 
recfjgnixe  by  toiH'h  in  not  a  ([uality,  it  is  lUi  object.  It  is  necessary, 
thcn-f.in;,  U\  n'g:ird  the  sensory  area  of  the  wirlex  as  the  st^)rehonse  of 
ta<Ttile  memories  of  objeftAJiul:is  we  n-gunJ  the  motor  arcn  aatlic  storiv 
house  of  in«i(or  memories  of  c^onibinations  of  motion,  llie  lotis  of  tlie 
}wer  of  ^■•■"^ttion  by  loui-h  has  been  iiuTuetl  lu-tcn-ognosls. 
The  nijtjoriiy  of  our  ta<-tile  perception!^  arc  acquired  thnjugh  tlie 
" '      Wf  Iwvc  few  memories  of  fornl  or  pedal  seuiiatioiis,  and  prae- 
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tically  none  of  tlie  trniik.  Tlenoe  Oie  tactile  memory  area  is  more 
cxtrnsivc  in  thu  middle  third  of  tlic  jKi^ieriur  eentrnl  convulution  and 
in  the  adjacent '|»a,rt  of  the  inferior  parietal  lobule,  (Fip.  61.)  lEed- 
licb '  (1893)  collecteti  twi'nty  canes  of  lesions  limited  to  this  area  winch 
had  been  attended  by  astareognosls,  ami  Walton  '  has  recently  «jp- 

Fia.  61. 


TtM  «rM  of  Uw  eartcx  Ih  wlilch  ■  lealMi 


Mterenjnifuda, 


p4>rted  this  view  by  other  cases.  The  area  involvwl  is  mniewhat 
liigliiT  thiin  Ihi-  su]irainHrgin:iI  gvnw,  which  obvLitc--*  the  objeetion  of 
l)(')(-riiit-  that  in  k-siuiis  then;  he  1i:h  nut  seen  the  symptom. 

A  loss  (jf  tiictile  niL-mories  may  therufiiro  oecnr  as  a  symptom  of 
(liiieaM-  in  the  »fii»ory  iinja  uf  the  eurtex^  and  it  is  a  valuablo  lomliziiig 
symptom.  It  forms  a  part  of  the  condition  of  apraxia,  to  which  we 
shall  allude  later.     It  Is  tlie  e8H.'oce  of  the  condition  of  ajitcreo^notua. 

Astereof^nortis  !»  to  tx!  elieited  in  a  patient  by  placing  variouii  objects 
ono  after  another  in  the  hand,  the  eye;^  beinj;  olosed,  ami  aitking  their 
uuinex  and  xm-a.  Kadt  hanil  numt  Ix-  testeil  isepamtely  lis  each  hv-tm- 
sphere  eontaiuB  its  own  sot  of  memoriett.  If  aphasia  is  present  names 
may  nut  bi-  givtMi,  l)tit  by  signs  a  jiaiient  «iu  iistiully  indicate  wlietlier 
he  rucopiizes  mi  ohjeL^t  and  its  xitn}»  by  tourh. 

Sensory  Symptoms  &om  Subcortical  Lesions.  —  1  lemiuuieHtbesia,  liemi- 
anul^!.Hia,  hemithermo-aniciithesia,  awl  hcmiat;ixia  may  Ix'  pr«Klueed  not 
only  by  legions  in  the  seuiwry  area  of  tite  cortex,  but  also  by  an  inter- 
ruption In  the  senHnry  tracts  conveying  these  scnsatiouR  fri»m  tlie  Ixnly. 

Ill  studying  di«'iU*e>jii  of  the  spinal  (.fml  we  have  alrciwiy  seen  that 
these  !«cn.s:ilioiH  :i^>cnd  by  se|>amtc  tnieta.  Tactile  ftcn^ations  asci'ud 
partly  in  the  jdwlwior  <;otunnis  and  partly  In  the  antt'nj-latend  tnicls. 
Temperature  and  pain  sen.salions  ascend  in  the  nnli'ro-laterjJ  awvnd- 
in^  tract.  M)i:^>ulur  tKatmtious  aucend  partly  in  tlie  pusiei'lor  eulumas 
and  partly  in  the  direct  ceix'bellar  culunms.  l-Si'o  Figs.  22  and  23, 
page  69.) 

It  is  noccifMary  to  tnu!«  (hene  varion^  trants  upward  from  the  cord  to 
the  cortex  of  the  sensory  area.  The  scnairy  tracts  br-  not  as  direct 
and  continuous  as  the  motor  tmctw  thrmigh  the  ncrvoua  t^yfltem.  The 
study  of  ast-cnding  dcgencnUions  in  the  spinal  coni,  wrvbnd  axis,  and 
brain  hua  shown  that  such  degenerations,  though  iutenec  and  extcmuve 

■  Wiener  klin.  Wocbea..  1899; 
■Bnin,  1901. 
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just  !ilM>ve  B  tnrnsvcrse  lesion,  become  less  so  the  liigher  vc  (ret,  and 
hence  we  conelude  that  the  short  tnieW  greatly  outniiiiil>ei-  ihe  long 
^kaee.  Id  ^Jct,  we  do  not  fiud  contimmtu  i<eaHory  traota  froni  the  cord 
^■to  the  cortix.  \\V  liave  a  «;ries  nf  shurt  rfmiieeling  irncta  intemiptod 
by  gray  miissL-s,  ami  a  moineut's  eimsulenitirm  shnwn  the  reu.s(iii  of  ilii,>* 
atmtomit^il  iirnuif^'iueiit,  Tim  eirent  of  :i  wtiHiitioii  ni  niiy  part  of  tli<.' 
liody,  cs|H.'eiiilIy  il'  it  ln'  of  suffii-ient  iinjHjrtjiiice  t*.*  pive  rise  to  pahi,  U 
act  merely  u  couseiou.s  pereeptiou.  Tlie  primary  c0rcI  is  a  multitude 
of  reflex  actions  entirely  below  the  sphere  of  cotijicifHWiKsis.  Thu5  an 
ortlidary  painful  impro&iion  rtstilts  in  the  ^rithdrJWiil  of  the  limb,  U 


r 


Thw  pntjwtloii  tracts  JolnloK  Iba  oartct  «Uh  loirpt  ocrrc  cciH:>-i.  -^-  ;i-tl  k<t!I>mi,  alioirJiiit  tbr 
anwiigiiiiicnuoriniouin  tlwlut^nMliuiiMuk-.  A,  inicc  rnuultM!  rr<>neal  Ixti'lailtFaniirlnr  half  tif  (be 
CafMUbv  tbeBM  to  fmn  lo  tbe  otttlc  cLmlMinai.  A*,  Mid  In  |ian  t«  ttw  jnan,  siid  ibi»  lu  Uvr  ccn-bBllftr 
b«iil*[ibiirv  of  tb»  uptMnUlJ)  ildp ;  B,  raolor  tnu't  tn-m  ibe  omtnl  (MnrohillMU  t»  Itw  fwisl  iiMlMa  In 
Ui>>  ponm  uid  Co  (bv  spinal  mid  ;  C,  MnKrrjr  tract  (rucn  ixmeriur  eolaiBiia  vftbe  cord,  llmuilt  llw  pn^ 
Crrlnr  jmiI  of  the  mMullk.  imm,  CRU,  M)d  Mptnle  to  thr  parlfUl  Ifilif ;  D,  rlrnm)  tmrt  (ram  the  npUd 
eiklaiHua  lOT)  tu  IIm  nniipltjd  lobn ;  ^  KudlKirr  UmI  rnuii  Ihc  Int.  jcvnloula)^  tn-dr  do  wlilch  a  tract 
puv*  froni  Ibo  Vlll.  H.  nurlontt  Ia  itM*  ti-mpnnl  Inlir:  F,  Niipi'Fliir  ivrrl>''I1ar  jMilitnclB;  O,  mlddte 
otnbHIir pcdunctn i  K,  inCrrK-rcvn'U-llariH.'duiidci  C5, caud»l«tiurt>-uii  tX). wnoira quadrigenib^ 
nunwralt  icferuitbecratilal  iiumr4k 


setting  up  of  vii.'Hiiiiutor  anil  trnpliic  reflex  ucts,  <ir,  if  the  irritation  be 
kept  wp,  of  a  (ifeiieral  r<'i>N)  i>f  mii-asim-.-w  Thitjiig'honl  (he  ImmIv,  even 
complex  reflex  aet**  to  remove  the  wmnx'  of  ji;iiii,  a  (juiL'keniiij»  o! 
ipinition  and  pulse,  u  facial  expression  uf  dlseuiutort,  aud  even  autp- 
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Uu  difitributiou  of  the  t^ymptoms  of  aua«tlie.sui  it  ia  often  po«Aible  to 
lorali^  a  legion  in  tin-  Aoii.'^iry  Xnii-.i. 

1 ,  'file  Tract  of  M ascnlar  Sense.  —  The  posterior  oohimuH  of  the  conl 
end  ID  the  uuclei  ^mciliit  and  cuni.'niu't  uf  tlic  mulullu  (Fij>.  &4),  puch 

p§jtPOe  terminiitinj;  in  a  bniah  about  the  neurone  budieii  which  furin 
Phese  oaclei.  From  ttiese  ueuroue^  axune^  pa-ss  upward,  crossing'  over 
pTn  the  sensor.'  de<'Ui«ition  to  form  the  opposite  iiiteroliviirj*  tniet  which 
lie*  between  the  olives.  The  h}'pt»gU*t^-v;il  nerves  on  tJieir  way  fnnu  the 
nue,leuH  to  thL-ir  exit  lie  <in  the  outer  Hide  of  t)ii»  troet.  Atterndiug  in 
this  tract  the  !«>it!«iiry  fibn-s  enter  the  leinniiieiiM,  wliich  ties  in  Oie  {Hinn 
Varolii  behind  the  pynimidul  tructa  and  deep  transverse  fibres.  Many 
axoncs  branch  from  the  lemniHcuH  (n  end  !tlM»iil  neurones  lyin^  in  the 
gmy  matter  of  the  (Mms,  lM)ih  in  tlic  floor  of  Uie  veiitriele,  id  tiic 
fbrmatio  reticularis,  and  in  the  deep  gray  matter.  From  these  neu- 
nHiMaxonci>  o^tn  enterlhe  k-mniRcu^  to  nHoend.  'I'he  U^mniHinix  ascends 
(Kg.  55)  through  the  crus  cerebri,  where  it  curves  about  tlie  latend 
aarmeCf  wndin^  many  of  itti  iixonr'.'*  into  ihe  corpora  qnndrigcinina 
posterior  nnd  anterinr,  then  Kinks  into  the  Inksc  of  tJie  bniio,  iiiul,  pasa- 
log  through  die  lower  jrnrt  of  the  internal  enpsule,  terminates  lai^-ly 
in  the  optic  ifaahuuuti  in  its  outer  uucleUH.  (Fig.  oZ.)  It  in  possible 
that  all  lhi»  lerani!*eiifl  fibres  end  there.  It  ia  possible  th.nt  some  pass 
up  tlin>ugli  li»e  c-ipfule  and  turn  outward  to  e:i  1  in  the  oortcx  of  the 

Kicrior  eeatml  convolution  and  adjaoent  parietal  rt-^ion.  It  is  pos- 
e  that  tiid  oidy  Beosory  fibres  entering  the  cortex  coiuo  from  the 
■  thnlumtL-<,  but  many  authors  have  traced  the  lemniscus  directly  to 
pDrtex,  at  least  in  yvirt. 
a  188  I  I  showed/  by  an  analysis  of  twenty-six  C!ij*e?  of  very  sroall 
lotsi  leidons  limice<l  to  the  medulU  and  pons,  that  an  interruption  in 
llirite  tibn«  either  (1)  in  the  posterior  columns  of  the  oord  ;  (2)  in  the 
intomliv;iri'  tract;  (3)  in  the  lemniscus,  or  (I)  in  the  internal  twpsule 
when*  the  lemniscus  jKuwes  pnnlunes  a  condition  of  ataxia  and  loss  of 
the  niits«-idnr  sense  in  the  limbs  of  the  opposite  side.  Since  that  date 
many  similar  coses  of  6mall  lesuns  in  the  IcmniiKus  have  be<n  Jvported 
with  the  (ume  ri'isult.  Heuce  it  may  Ih>  st^Lted  tliut  tiiis  is  tlie  tnietuf 
mn^rular  sense  and  that  a  lesion  of  this  tract  cnuM'-s  ataxia. 

If,  iht-refore,  heniiiit;ixiu,  not  of  eorti<tiil  orip;in,  m-curs,  the  conelu- 
Bioo  can  1h-  <lrawti  tJiat  the  h'mnisi'Us  id  afTccitvl.  The  position  i>f  the 
leeioD  in  tlie  course  of  iJie  lemniscus  iim  be  determined  only  by  a 
■tudy  of  uther  symptoms  coincident  with  the  ataxia.  As  the  nuilulla, 
ponn,  and  crura  are  very  eimull  and  coutain  tlie  nuclei  of  llie  various 
cnuuol  ncr>*cs  at  different  levels  some  symptom.**  referable  to  lui  afFec- 
don  of  one  of  these  cranial  nerves  will  usually  enable  one  to  locate  the 
larioD.  Thus,  if  there  is  oculomotor  paralysis  with  hemintjixia  the 
Imion  ta  in  tlie  cms.  If  there  is  tri^minal  antcsthesia  or  facial  [udsy 
wich  hcmintaxiii  the  li*ion  is  in  the  p<ms.  If  tlicre  is  auditory  or 
hyjMi^l'iSMd  paralysis  die  lision  is  in  Uie  medulla.  The  figun-s  itidicnte 
the  CDurvc  of  this  tnu-t  luid  its  relatiiui  tip  (he  various  cranial  nerves. 

2.  Tbo  Tnctof  Tactile.  Fain  and  Temperature  Benses. — Theast«nd- 

'  Joarml  of  N'vttmu  and  Mcutml  Disease,  Jul;,  1884. 
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^ry  fihrvs  in  tlw  tah.>rAl  noliimtia  t^f  the  spinal  porcl  whioh  convey 
i^^iLsathiiiti  {Kis-4  tlint-ily  into  tlie  <x}i-n-.'^p<)ii(liii^  portion  of  thu 
mnliiUu  nhlon^ui  wliit'h  is  kiifiwu  us  the  toriii:itiii  redcijIuri.H.  This 
IS  Bliiiwn  in  Vig.  5U.  Il  is  imtile  up  of  tlit^  iuterlui^iiig' of  tlircp  sets 
iif  fthn-s:  ('i)  tmnstrersc,  the  commiwunil  fihix-*  nfthe  ukhJuIIii,  pons, 
and  cvrvbclIuDi;  (A)  vertical,  (he  c-niuiul  nerve  fibn-s  ;  (r)  Ioiii;itudinal, 
thfl  aensftry  tra^t ;  and  hence,  however  it  \»  cut,  it  apjK'iirs  as  a  net- 
woric  or  rptieiilar  funnatian,  whence  the  name.  It  \s  rtrewn  with 
isiihttJMi  neurone  bodieii  and  hae  collections  of  tlieae  at  many  points; 
thii^  the  nu<-Ieiu(  mnbi^iis,  the  superior  olive,  the  nuelri  of  the  lem- 
iiiM'aH,  and  the  nn!  niu'h-im  arc  eolle<aion»  of  nt-urones  lyinjf  iu  this 
lurmnliMn,  Tlie  fimiKitio  relicnlaris  is 
onntiuuitus  from  the  nicihilhi  throu};h 
the  pons  and  into  tJw  crus,  whence 
icA  &Ure»  enter  tlic  int^-nial  eap?iule. 
Thniii;;h  this  fnrnintio  reiirularis  many 
fibrao  {NLM  up  luifl  Niine  filtit-K  end. 
From  it  niany  a^x^nd  tlmiugli  the  crua 
la  enter  Uio  optic  tlialanms.  The  fur- 
motio  n-(i'idariB,  therefore,  c«jntiiins  a 
asc-euding  iniet.  The  sensitiuna 
It  lloog  tJiis  from  tlie  Bpiiial  eoni, 
those  in  the  lenuiiseuH,  \m^  either 
indirt!('lly  by  way  of  tlie  UialaaiuH  ur 
dirtfily  hy  way  nf  the  inli-nial  (sipsnie 
to  the  8en!u>ry  cortex.  Tlie  as'cendiii}^ 
tniet  of  CiDWurs  In  tlie  spinal  cord 
tukcA  the  Miniu  etmrne  inln  the  fomintio 
ri'iicaluris.  It  i-nds  in  the  vermis  of 
the  cfn-U'lInni.  In  the  unter  third  of 
the  riinn:iiio  retii-nlitris  ii^  found  a  eol- 
unm  of  9iuall  evllH  of  peculiar  ttivucture, 
n«emblin^  lite  substiintta  ^lalinof<a  of 
th(!  iKwieriir  honi  of  the  spinal  e«»rd, 
and  in  tliis  column  teritiimite  the  fibres 
of  llie  i*en»»ry  [>art  n(  the  trigeminal 
ruTve  (Fig.  5i)  wliieh  turn  downwiml  after  ent<>rin^  the  pons  Varolii. 
TIiuj*  tlie  outi'r  |Mirtiou  of  the  fonnatio  rcticidarifi  contains  tbo  sensory 
tract  fririn  the  face  of  the  snim-  siili.-. 
|Lesioiu  i>f  the  fiirnialio  ri'lieulitnti  interrupt  the  8ensr>ry  tract  and 
aoiestliei<ia.  It  in  cndont  from  the  diu^rrain  that  a  lesion  wliicit 
irulvcHtke  fomuitto  retirnlariti  on  one  side  of  the  {mns  and  metliiUa 
II  pn^liuy?  an  allrrnntint;  ana^filhesiu —  i.  r,,  Ins.-*  of  Rensutinn  In  tlie 
on  the  Nih'  nf  the  lcJ«ioii  and  in  the  Iwnly  on  the  other  si«le. 
Lltemaiiti^  iitin*the,Hia  is  as  ehara<'terisiie  a  gynipfom  of  legions  of  the 
mniiiio  n'lieuLiris  of  tlie  jmiok  and  uieilulla  as  alternating  paralysis  is 
loqiins  in  the  motor  tract  in  (he  pons. 

l)ie   upju-r  part  i>f  the    [mhis    the  fwnsory    tniet    from   the   face 
tJic  uialiun  line,  and  hence  a  letjiou  in  the  fonuatio  relicului-is 


Tbc  wimrj  lr«ct  in  Uw  era*,  poiu,  >n4 
uuriolla,  rfMWlac  DBdHM  and  MoU  of  V 
uerrc.  A,  M«b  cww  rl^l  fcwilm— 
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uiBsUuala ;  Ivfl  Okc  and  rii^t  ti^ol  budr. 
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in  the  upper  tliirvl  of  the  pons,  or  in  the  cms  oprebri,  or  in  Uir;  nittnml 
capsule  will  piVHiuce  a.  iiniliitcml  hcmianH'stluwia.  A  lesion  invoU-ing 
Iwth  hjiJves  of  the  formalio  retieularis  v\\\  prodace  bilateral  sensoir 
sym])toins. 

The  ilift^rams  show  the  rt-hition  of  tliis  tract  to  the  cnmial  nerves 
wbirh  iiutko  iJii'ir  exit  thn>n};li  (he  formntio  reticularis.  A  lesion 
wbi<>h  if»  nitiiatod  iu  the  cms,  i>«>n»,  or  nic<lulla^  causing  anasthcfiiB  of 
the  lio<ly,  will  also  cause  tfome  symptoms  referable  to  one  or  more  of 
the  cniniiil  nerves,  and  hence  eucli  a  lesion  can  readily  be  localized. 

lleraianfe.<nhe^a  is  usually  due  to  a  h^lnn  of  the  Bensory  tract  in  the 
int4>ritii]  (ii|>snlf.',  when:'  it  JJes  either  jUKt  behind  the  motor  tract  op 
niiti^lod  with  it.  Sur-h  a  hernia niesthr»)ia  is  nisniilly  attended  by  hemi- 
uiial^^iiii  an4l  heinilliermo-antestliema  and  of>en  by  bemiataxia.  A 
dissux-iation  of  sensations,  tlint  h,  the  logs  of  either  touch,  pain,  or  tem- 
perature sense  aI'Mie,  the  ottiers  being  intact,  hiis  not  been  ob8er\'ed 
after  lesions  of  the  intoraal  capftule.  Hemianie.'^thesia  from  lefiinns  of 
the  traprtule  is  ntrely  abs«tluto,  for  the  st-nsoiy  iltKHisHitiim  is  not  a  com- 
plete one,  and  sensations  from  one-half  of  the  body  are  scut  to  both 
hemispheres  of  the  brain.  As  a  rule,  the  entire  half  of  the  body  is 
auuesthetio  aftt-r  a  kwioii  of  tlte  cap!*ule.  But  as  the  acnsoiy  trart 
ast^ends  to  liie  eortex  i'roin  the  eapsule  itP  fibivii  spread  out  like  tlie 
sticks  of  a  fan,  those  tmusmitting  sensations  from  the  leg  passing  up- 
ward to  the  summit  of  tlie  sensory  unsi  of  tiic  cortex,  while  those 
tmuffinittiuij  senwitions  fnjrn  the  faw  pass  outwanl  to  the  vicinity  of 
the  Sylvian  tiso-ure.  Hence  in  lesions  in  the  centrum  ovale,  as  in 
lesions  of  the  cortex,  one  limb  or  part  of  the  body  may  be  omesthetic 
instead  of  the  entire  side.  And  the  ftime  rule  applies  to  symptoms  of 
liiSH  of  S(^iksation  as  to  |)anilysis:  that  tlie  ni3in>r  the  letiiiitti  to  the  onr- 
teJt  die  more  likely  are  the  symptoms  to  l»e  limited  to  a  single  limb. 
Thus  ill  the  cjises  shown  in  FigK.  42  and  43  there  was  a  loss  of  scosa- 
tiou  as  Well  us  of  motion  iu  the  Inmd  and  arm  of  tlic  opimsite  side. 

When  the  close  approximation  of  the  w-nsory  to  the  motor  tract 
throughout  its  course  is  eonsiilered  it  is  no  hnijr^T  a  matter  of  surprise 
that  in  the  majority  of  cases  uf  bmiu  disease  a  loss  of  sensation  attends 
paralysis.  It  is  to  l>e  noticed,  however,  that  iu  all  this  cuurue  the  aen- 
eary  tiuct  lies  behind  the  motor  tract.  If,  therefore,  a  lesion  is  ad- 
vaneing  from  beliind  fctrward  in  the  brain  s«*n8rtry  disturbance  precedes 
paralysis,  but  if  the  lesion  is  advancing  from  beHire  Uiekwanl,  paralysis 
precedes  amcstlK^'*i:i.  This  dlwi-rvatioD  has  an  important  l>oaring  upon 
dtagnosis,  for  it  aometimea  enables  one  to  tletermiiie  whether  tlie  dis- 
ease under  view  is  a  pix^essive  or  a  stationary  one,  and,  if  pnigressive, 
to  settle  the  direction  in  which  it  is  extending.     (See  Fig,  53.) 

3.  The  Cerebellar  Tract  from  the  Spinal  Cord. —  The  direct  cerel>ellar 
tract  fmm  the  i-onl  ttinis  thnmgh  tJie  (sirpus  rcstiformoof  the  medulla 
outward  and  goes  directly  lo  the  tTivU-Uuni.  (Fig.  B4.)  iStjme 
fibi'ed  from  the  nuclei  gnieilis  and  cuneatus  of  each  side  join  it  in  tlie 
corpus  restiforme  and  end  with  it  iu  the  cerelwllum.  It  ie  also  jt^ned 
by  fibres  fr*mi  the  <ip|X)site  olivar.-  Iwxiy.  Tliese  tracts,  therefore,  do 
not  reach  the  strnsory  cortical  centres,  and  hence  impulses  passing  along 
them  liavc  notliJug  to  do  with  seusations  of  touch,  temperature,  and 


frtmitttA    7W  nmtl  at  *  talnfi  Bnrwlvo  ■■••  of^e  (ihlimn  an4  tlw  euamu  la  Ic 

■7«MIH«  btwikwiHIa.     II.  InlimMrliU  .  >tkten]  leraponl  hrrDluu>|«la;  H, 

lOMUltiKKntteUnJ  tatai  lwtiiua>i)«)a  ;  I',  1«^i.>d  «t  rblMxi  i^atiiiDg  tinlUlvral  lani|Nml 
ki  831,  MhMMilU  HlfT*  «r  nnw;   U  temnlH-Hi  !■  nrai;   KN.  nil  nudiVB;  Ul,  thirt 


librinm,  OS  wu  shall  ow  lat«r  when  wc  eonnder  tlie  connections  and 
tioua  of  the  cerebellum.     It  is  not  to  be  forgotten,  however^  tliftt 
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IS  uflcctiDp  (he moiliilla  uiul  iM)ni4  tins  tract  maybe  injorefl, und 
vcrlip)  iitif.)  slagj^riti^  iiiuy  Ik*  i»n«lureil. 
Disturbance  of  Vision  i*  ii  I<m';iI  syriifitoni  (if  c-oriioil  (lirtcaso  of  t^M^ 
^occipital  IuIh;  of  die  brain  ami  ul'  the  visual  Inn-t  fnini  tlit-  eyes  to  ii- 
Tlie  optic  nerves  pass  from  tbe  eyos  to  the  ©(rtic  chtsiuii.  A  partud 
dcoujwilioii  of  tlie  optic  fibn-a  ort-ura  iu  Uie  optic  chiiisin,  Icaclin^  Ut 
the  jiiiierum  iu  tlie  optic  tract  of  fibivH  from  the  corrcspuntlinj:  !i:ilf  of 
L>uth  oyuM,     For  thU  reo^tii  cvn^-bnil  blindiicHR  i^^  alwuyu  a  hemiauop«iii 
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Swlton  thraiiRli  neripitol  enrlpx.     Cunlnui  Ihla  <riih  Pin.  :n  anil  lA  ib  iMijcmi<4  aMK 

|(  hr.  Jan-il^  l>u  Monwiiriililtti.) 

or  blindncita  in  one-hulf  of  both  cye!>,  each  hemisphere  of  the  brain 
reocivjiig  impreswioim  from  the  op)HK<ite  visuul  fields.  TIte  exAct 
aimtomy  nf  the  optic  nerves  and  optic  trartj^  will  Uf  ooiifiidered  in 
Chapter  XXXV.  Suffice  it  here  to  mention  that  ejich  optic  tract  , 
ends  in  the  piilvinnr  of  the  optio  thalanntt*,  in  the  exlenuil  genieiihitc  M 
boily,  and  in  llie  erprpus  ({Uiiilri^niiiium  anterior  (Fi^.  5S),  and  lliut  ^ 
fmm  thet»  ganglia  tJie  victual  tmet  issues  Into  the  jKisterior  fifth  of  the 


tOCAL  SrVPTOUS. 


iDternal  capAiilo,  nnd  turning  bnokwnrd  in  it  passes  throngh  the  oen- 
truin  o\-ale,  otiUiilc  of  the  pistcrior  horn  nf  the  h^tisml  veiitricln,  and 
UTiiiinatiW  in  the  wirtf^x  «f  tlif  WHiipital  IuImj.  Ttie  exat-t  U'rininatioii 
of  ilii!«e  fil>rf«*  U  in  llio  oirlix  alxmt  the  cal'.-Jiriiie  fissure  ami  iii  the 
IDCUH,  n  wiilg^'-sliaiK-iJ  h)hule  nn  tlie  riK'^luiii  .surfjux'  of  tlie  hcmi- 
!n>.  (Pig.  60.)  Hut  the  ofinvnlutionR  of  the  couvexity  of  the 
)[nt«l  lobti  nn  ti\m  cimcerned  in  the  reception  and  storing  up  of 

Fio.  60. 


LnKMiorUteamlpilallobecHalHghrialinafMift.    (From  UodkImu.) 

aioQB,  iind  \unicc  lesiona  in  uuy  [Kirt  of  the  onripital  cortex 
We  of  hemiiiuo|>siH. 
There  acems  to  be  a  projectioa  of  the  visual  field  to  diimc  extent, 
npoa  tilt!  ci>rti-x  nf  tin*  ninii-iif«,  for  kiumII  h^slotm  tlmrt'  mav  oiidm?  tjmttll 
nmtor-Iike  tlviV^i'tii  in  the  vienifil  field.  I  leni^ilieu,  in  his  elahomtt'  wnrk 
•  in  tlie  |Hidiolu}^y  of  the  hniin,  has  cnnlirmcHl  this  tMindiision,  which 
U'ilhntmll  urn)  Hnn   h:ul  reuche<I  from  a  smaller  number  of  c&ties. 


122        mAG>t08IS  AXb  J/)CAtltATtO}f  OP  BSAtS  filStASBS. 

Fig.  59j  JT,  eltowfl  Uiu  locatioD  of  the  lesion  id  Ilnii's  caae.  The 
defect  in  tlie  visual  5cMh  in  dits  palit-nt  wais  liiniti>(l  tn  the  upper 
MttdrHiit  Lfwiuns  in  tlio  upper  ptirt  of  the  cunens  t-ausc  Winilness  in 
uic  lower  qtuflrunt  of  botli  visual  fieldn,  aud  let^ioiis  in  the  lower  part 
of  the  cuocus  cause  blindneas  in  the  upper  quadrant  of  both  visual 
fields.  It  is  rare  for  a  lesion,  however,  to  be  so  exactly  limited  as  to 
eftu«e  this  effect.  As  a  rule,  lesions  anywhere  in  the  occipital  lobe 
produce  hemmnnpsia.  Siipei-ficial  Icr^ious  in  the  occipital  cortex  may 
cauiw  a  loss  of  color  vision  only,  hemiehromatopRia,  which  may  be 
partial,  tliat  \»,  iiiiiiteil  to  ouu  ur  two  colors  only,  or  total.  i^iu;h 
cases  are  very  rare  and  are  Uf^unlly  soon  followed  by  hemianopsia.  A 
fcw  eases  have  been  reported  of  bilateral  lesions  amsin^  double 
hemianopsia.  In  one  Mich  case  central  vision  was  preser\-ed  (Forster), 
in  others  the  blindness  was  total.  Total  blindness  has  aliw  been 
oaosed  by  a  maUIevelopment  of  the  oooipital  lobes  of  the  brain,  as  in 
cascfl  rc|>orted  by  Uaiib  and  Spiller. 

Jji^inns  of  tlie  cortex  pn^lui-e  defects  of  (he  visual  field  that  are 
symraetriail  in  Ixitli  eyes,  as  sliown  in  Fig.  CI. 

Psychical  Blindness. — Tlie  loss  of  the  jiower  of  vision  is  nttende<l  by 
a  loss  of  visual  memories  when  the  lesiuu  is  cortical,  and  heuce  the 
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rwoguili<»n  of  objects  seen  is  impi^rfect,  and  the  mind  cannot  recall  the 
api>eanuice  of  thinp*  formerly  familiar.  Thus  I  have  known  piUients 
who,  afier  such  a  lesion,  did  not  n-cognlKe  tlie  mendierfi  of  their  fiunily 
by  sight,  tlioiigli  they  recognized  them  by  tlie  sound  of  their  voices. 
This  condition  is  known  as  pt>yebic»l  blindness.  The  patient  fails  to 
rt-copni^c  objects,  and  ciuiiiot  rci-nll  them  to  mind. 

It  would  ei_'cni,  from  a  titiidy  of  more  or  less  cxtenMive  lesions  in  tlie 
occipitjil  cortex  H8  if  the  menmries  of  tliinjjs  seen  wei"e  largely  located 
in  the  left  bemipphea'  in  right-handed  ami  in  tlie  nght  hemisphere  in 
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left-handed  pi-rsona,  thufl  accDixItn;:;  with  the  location  of  our  meinorice 
of  s|ieit'h.  At  aiiy  nitc,  tin*  lix<t  nf  llu-se  infmorioA  is  much  more  fnv 
lucnt  whi'ii  tiie  U'iX  hi'misphen,'  is  destroyed, 
^he  major  yiart  of  our  knowK'^Ip-  nf  olijwb*  is  iiequiretl  thmiit^h  the 
iif  5ig;lit,  atu)  a  niument'tj  thou^hl  will  convince  one  not  only  that 
extent  of  eortex  oetmpied  by  nwrnon*  pictun^  mast  be  (Treat,  but 
alu  tfant  it  must  be  increat>iu^  daily  thn>ugh  life.  The  only  definite 
ooDO^ion  we  can  have  of  this  pnves^  is  that,  while  all  objects  are 
ungtnully  perceived  through  imprt'^ions  sent  to  tlie  cuneiis,  tlie 
raemonisK  of  rhrae  o\})tvt»  are  etored  in  secondary  centre)?  outride  of  the 
cuneiiB  in  tlte  occipibd  rortcx.  Henoe  the  larger  tlio  riumlier  of  tilings 
wv-n  ttnr]  remcmtiered  the  greater  (he  urea  eoacerued  iu  viotoD  in  any 
individiuU. 

Flo.  OS. 


/• 


^7\ 


■f- 


Th»  am  of  Ibc  cones  In  wkkh  >  l«ilMi  tMuo  imjAWti  t>tlniIi>rNi. 


The  ciKidition  known  a»  psrrhir:d  hlindneiis  is  due  In  h  Ioab  of  tliem 
mesDorieti  and  xa  dia^niirtlie  uf  :t  IcMion  of  the  eurtex  of  the  (MX'ipltal 
lobe.  Il  oceurs  from  a  h'sion  of  the  eonvexiiy  us  wi-11  as  fnnn  n  le^iou 
of  tliG  cuoeuH.  It  18  usually  atleudeil  t>y  hemiauuptiia,  always  when 
the  (iini'tifi  ii*  drsftrnycd.     (Fig.  62.) 

Word  blindness. — There  is  a  »]K<e):d  ela.ss  of  visual  memories,  thotw 
that  make  up  our  knowlwlpe  of  written  and  printed  langiuf^,  which 
hflvc  a  special  locution.  'IhU  id  iu  the  junction  of  the  occipital  and 
paiictol  rv^ioofl  in  an  area  known  as  the  anguhir  gyrus,  l^eflions  tn 
this  lomliiy  tnuoe  a  lorw  of  the  memory  of  wonls  a.s  seen  ;  hence  an 
inability  to  read.  This  tri-mptoni,  wliile  nally  a  part  of  fisychieal 
blindncsM,  is  Icrmi-d  wiinl-liliinhicHs,  uud  may  occur  without  psychical 
blindness.  It  is  uAen  accompanied  by  hcmiauopHia.  lH>eause  a  lesion 
in  this  luvality,  if  not  altogether  superfieiid,  may  involve  the  visual 
inct  which  lies  beneath  the  cortex  here.  But  word-blind nef«  may 
occur  alone  without  hemianopsia.  It  may  he  altcn<lfd  by  hcmion- 
lethcsia  or  hcmiatoxia,  but  in  hucIi  cum-is  ilie  le»ion  involves  tlic  ctirtex 
in  frvnt  of  iJie  anguLir  grruH.  Fig.  G3  kIiowb  the  exact  ejctent  of  the 
Uaioa  causing  word-blindm-AH  in  six  cum-s.  Patients  riufiWing  from 
I-ldindtuKH  not  only  lone  the  power  of  reading,  a  r*mdition  termed 

imf  but  ftomctimes  hwc  ttI>»o  the  jxnver  of  wriling,  a  condition 
ogniphiu,  being  unable  t<i  cull  up  the  proper  motor  images 
to  form  the  word.     Ya  there  arc  cases  on  record  where  alexia 


has  occurrc-d  without  a^rnii'liiu,  and  I  liiive  swa  two  patients 
«>ulJ  not  rraJ  what  they  li:nl  just  writum.  In  Binrh  casefl  one  must 
imagine  tliat  the  Bi^umi  of  the  worJ  a*  meDt;iny  i>roiiouncc<l  awakened 
the  motor  memory  of  its  pnxluetion  in  speech  and  in  writinjf,  even 
when  its  »pp(iinii3(Te  ooitld  rmt  be  nH'nII<n].  AVord-bIimlii(#8  m  iin  im- 
porlniit  division  of  senwirv  :iphii.siii. 

Visual  Aura. —  Irntjitiini  of  the  oi-cipital  cortex  prwlucea  forced  re- 
vivals in  consciousness  of  visual  racmorica.     These  may  consist  simply 
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^tuailMO  of  ImIuiu  (MKdnc  word-hllndncM :  Hk kLil 

of  fliii^he-Si  of  lijjht  or  etdnr  or  of  lU'tual  images.  They  are  known  as 
visual  hallucinations  when  consciousness  iietH.-pts  tliem  as  real  and  docs 
not  distinguish  ihem  from  actual  ohjeets  seen.  Such  liullueiiiations 
oflen  prece«le  a  Ja(-k.«onian  epilepsy  and  are  known  as  visual  aune. 
They  are,  an  a  rule,  unilalerai,  the  halhieinatinn  appearing  on  the  side 
oppotdte  to  the  h-sion.  They  are  analogous  to  the  liiigling  sensulious 
Imown  us  the  sigiuil  symptom  in  lix^lized  »]iasm.    They  art!  Bonietimer^ 
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felkWiiiBto'  temporary  hemianopsia,  the  excitement  of  the  cortical 
nenrones  musing  au  exhauKtion. 

It  is  prolMilile  that  ih«  visinns  of  <l<  liriiim,  whether  chie  to  poiflons, 
BoA  OH  Hl(f)h<il,  opium,  ur  cauiKibi?  iiii]ic:L,  or  due  to  inibmnuition  of 
the  mcniUnuifs  of  th»*  bniiii  or  of  tlie  brain  itwlf,  are  produoeJ  by 
irritjiiion  of  the  vi«ual  art-a  of  the  cortex. 

Snbcortical  HemiuiopsU. — Hemianopsia  may  be  due  to  &  lesion  !n 
Uie  vin-tial  tract  tit-m^ih  th(?  cnrttiX  or  to  a  lusimi  in  the  bii>eil  i^ranglia 
in  vhicli  ihe  uptii<  tnii>t  terminates.  In  ihiBiuLsc  the  limit  of  blliuluf^ 
in  the  viKuuI  ^rld  in  iifi\m\\y  it-.sg  extensive  and  Icns  syiiiiiH'trii.-al  in  tJie 
two  eyes  than  when  Uie  lesion  is  cortical.  In  eortiaU  bomiunopsia  iHe 
line  of  limitation  of  vision  i^  UHuatly  vertimi  anil  }Hi.<t8e«  wliliiu  one  or 
two  dcjjnx^  of  th«  point  of  wntnil  vision  in  both  tiyvs.  In  subcortical 
hornianoppiia  the  line  in  irrefrnhir  and  patt.'ieA  tn>m  five  to  ten  degrees 
ouUnide  liie  point  of  central  viiiion  in  both  eyeti.     (Fig.  64.) 
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H  Hfinianopflin  doe  tn  Bn^H-ortical  lesions  ia  nsually  attendcl  by  other 
IHeyniptiiitui.  Thus  if  it  is  right  hcmiunoptfia  and  the  lesion  in  just 
~  biiimtJi  the  tH>rti'x  ai  any  jioint  in  tlie  teiuporo-occipital  ra<liation  some 
I  Pirtu  of  wi-nl-biindnessor  uphafin  is  a  very  conmion  symptom.  If  tJio 
Hlcsfioo  13  in  tlie  region  of  the  internal  cajiAule  or  optie  thalaniitut^  hi'iiii- 
^ataxia  or  hftuiaai«Htliraia  in  very  oftr^n  an  a8*K'inte<l  symptom.  This 
i«  (In**  to  the  proximity  in  this  lowility  of  the  sensory  tract.  Hemi- 
plegia may  u]<<o  a(vxin)|Kitiy  it  from  tbi>  Nuiie  muse.  If  tlio  hemianopeia 
in  iluf  ti>  a  h-?^ion  in  the  corpus  geuimlatum  cxu-mura  the  fibres  of  the 
corpom  quadrigeminn  are  involve*!  and  tlie  irflei  aeta  of  tlie  pupils 
are  affM'ti*"!  a.v  tht-y  are  in  lesions  of  the  optic  tract.  Th^n  the 
hetni'tpjc  pupillary  refiex  of  Wernicke  can  Iw  eUcite«l.  (See  Chapter 
XXXV.)  I>'-iioris  limii^nl  to  the  corju'ra  qundrigprnina,  while  cauft- 
iog  du*turl«Dees  in  ihr  movement  of  the  two  eyes,  double  vi^iuo^  and 


,  oanse  any 
vision.     Tliuy  prcidua!  vortigo  ami  a  stjiji^ring  gait,  like  cerebell«r 
disease,  from  implication  of  the  red  nucltri  lying  under  tlie  corpora 
quadrig^emina. 

Hemianopsia  may  be  due  to  a  legion  in  the  optic  tract  on  cue  aide. 
It  is  then  as^ooinlei]  with  Wt-mii-kt-'s  hemioplo  jnipiUary  ivflex.  The 
optiR  tmrt  lii^  upivn  l!io  onw,  nud  lesions  nircctiiig  it  often  simtiltaDe- 
oiisly  nffwt  the  motor  tnict,  and  caui*e  hemiplegia,  and  ai-wi  involve  the 
o<'ulomot»>r  nerve,  causing  ptosis  and  double  vision.  The  forms  of 
ItiMniinjupsiii  due  to  lei^ioiii)  in  tlie  optio  chia&m  are  di^scrilxd  in 
Chapter  XXXV. 

Ijosions  of  the  wcipital  lobe,  or  of  the  internal  japsale,  or  of  the 
boHul  gunf^lia  do  not  cause  btiudneiti  of  one  eye,  a»  was  formerly  held  ■ 
by  Cliarcot  and  Ferrier.     A  IilindneRS  in  one  eye  or  a  coDoentric  ■ 
diminmion  of  the  vistiid  field  of  one  eye  is  due  either  to  functional 
difilurl«iriiN'  (hysteria)  or  to  a  Icjiioa  of  tlio  optio  nerve,  visible  by  the 
opiithtihnascope. 

Disturbukce  of  Hoaring  is  riinrly  due  to  dlHeatie  In  the  bruin  iinlc^H 
thiH  (Us*?a3e  afTeeta  Ixith  tempond  loljes  or  the  tracts  to  llu'm.  Bach 
ear  in  coiiu^'eted  will)  both  teni[>on)l  lulte^,  henee  a  uuilutcnil  letjtou 
fails  to  cause  total  dcjtfiie.*s,  and  there  i»  no  such  thin^  as  a  partiid 
corticad  deafness  to  high  or  low  sounds  or  (ones  which  nii^i^it  be 
ansilo^ius  to  hemianopsia  or  heinielir<mmt/>iM«ia.  A  cortical  deafnens, 
therefore,  has  ni»t  Iktu  (ilMien'otl  excepting  iu  a  few  rare  cases  where 
Ijolli  tempond  htlwis  liave  l>cen  de-stroye<l.  In  these  caws  the  patient 
has  become  totally  deaf.  The  exact  h.K'jdiKation  of  tlic  auilitory  centres 
i«  in  the  middle  part  of  the  first  leuiponil  convolution,  and  extenda  to 
tlie  adjaeent  p<;irtex  within  the  Sylvian  fissure  and  over  the  convexity 
into  the  second  tcnipoRil  cnnvnlutinn.  Iu  cases  of  cun^nilul  deaf 
nniti^-M  ihcM'  |Hirt»  an>  fnuiid  to  he  utniphtcd.  In  Honie  i-ast-K  of  irrilat- 
inji  lesions  of  this  area  Jaeksonian  attacks  of  epilepsy  have  Ix-en  pre- 
oitK-d  by  Au  auditory  aura,  loud  suuudj),  belli),  whidtlcs,  etc.,  bcin^ 
heard  jutit  as  tlie  attjick  >vas  coniinp  on. 

Psychical  Dca&eBH.  —  Our  auditor)*  iwrceptionH,  like  tho^  of  sight, 
leave  hcliiud  thcio  a  trare  which  couptiliui-s  our  auditory  memory. 
We  have  such  memories  of  w>nndB,  of  musical  melodies  and  harmonies, 
and  also  of  woiils  heard.  Ilenee  Icsioua  iu  the  auditory  area  may 
deprive  a  [vitieiit  of  ihtwe  mcnmricH,  even  thougli  he  may  retain  hi« 
p<iwer  of  hearing.  It  is  an  extraonliuary  fact  that  our  memories  nf 
tliitig><  lieanl  Hp{>enr  to  Ih!  t^itim^il  in  tme  heuiisplien*  only,  th<>  left  in 
right-iiimded  and  tlie  riglit  iu  Icrt-hiinded  persons.  Hence  psychical 
deafnct(»  and  nmuKia  and  word-dcafne»s  are  s^'mptoms  of  a  unilatcnd 
lesion  of  the  temp«jnd  cortex. 

A  |Mitient  with  psychii'aJ  deafness  no  lonj^fr  reeopnizeB  any  noise  or 
sound.  The  Imrk  of  a  dog,  the  cry  of  any  aninuil,  the  sound  of  wavett, 
or  bolls,  or  whistles,  the  voioo  of  a  familiar  persim  no  longer  awakens 
recognition,  and  such  soimils  cannot  be  ealleil  to  mind. 

A  |»aticut  with  amusia,  which  is  a  variety  of  psychieul  deafness,  no 
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longer  rect^niaes  mcloclica  and  hurmouies  with  which  he  wns  familiar. 
He  no  Utngt'r  taken  pleasure  in  heurio)^  miuic  or  opcraH  in  which  ho 
may  formerly  have  dtlighwd,  aud  all  music  seems  to  him  now  and 
strange.  Ho  cannot  call  to  mind  familiar  tune^j  and  hence-  cannot  sing 
or  hum  them. 

Word-deafltMS.  —  A  jiatient  with  wonl-deafncas,  which  may  occur 
tndfjK-ndently  of  or  in  ci)rin(*ctii»ri  with  nniiii^iii  and  niind-^li'jtfhcss^  is 
no  longer  able  to  reesiU  the  names  of  objects,  and  is  no  longer  able  to 
aDdcratand  spoken  language.  He  Is  Ukc  uue  who  hcar^  an  unknown 
tongue.  He  hears  the  Honnda  of  voices,  but  attaches  no  mwining  Ut 
what  is  said.  He  may  l)c  able  to  read  and  he  may  l>e  abl(>  to  f4pi>ak  in 
th«  seuae  of  saying  words  correctly,  but  ho  usiliIIv  talks  jargim,  as  the 
ooonds  no  longer  guide  his  kUking.  This  is  tiie  second  and  more 
common  form  of  sensory  aplusia. 

Our  aiidiiory  mcinnries  of  wonls  are  the  first  to  be  acquircfl  in 
infancVi  and  long  before  an  infant  can  talk  he  has  learned  to  assiKuatc 
the  sound  of  names  witii  their  c4>rrpsponding  objocti*.  The  memory 
pictures  of  objects,  ar<juired  chie6y  by  sight,  but  also  by  all  uihcr 
senses,  are  the  fundamental  ba.<iis  of  thought  in  all  animali^,  iind  thvm, 
gronpwl  t<igcther,  form  the  com-^-pt  of  cjicli  object  which  tht'v  know. 
To  tliis  concept  is  soon  joined  by  ussociatinn  the  soumi  of  iin  immc; 
Utcr,  in  man,  the  motions  ucedeil  t^i  pnjduw  this  sound  are  tctirncd ; 
lastly,  the  appearance  of  the  letters  making  this  word,  and  Hually,  the 
nuitions  neofwaary  to  write  Uie  word.  The  auditr>ry  memories  arc  not 
nnlv  the  first  «pftt-oh  elements  :ic(]uired,  they  arc  tlie  most  importmit. 
Kovliiig  and  writing  arc  suljordiuulc  to  RixtHrh,  a  result  of  the  later 
evolution  of  language,  and  lire  an  evidence  of  educntion,  not  of  naturul 
■oquisition.  The  S'.uind  of  objects  in  nature  has  been  (nkcu  to  indicate 
Uune  objects  in  Uie  «irly  evolution  of  tipccch,  and  is  still  «>  in  the  tMbi- 
catioQ  rf  many  infants.  The  baby  learns  '*  bow-wow  "  Iwforc  it  learns 
"dog."  The  study  of  language  reveals  that  a  large  numU'r  of  wonls 
—  eg.,  murmur,  whisper,  puff,  luing  —  have  a  similar  origin.'  A^ 
onf  knowlcdgf;  of  the  names  nf  objects  is  c«>n.stantly  gntwing,  as  we 
iui]Utr\!  new  languages,  it  is  evident  lliat  our  andilon--  memories  are 
ooo«tantly  increasing  in  numl>cr.  M'c  must  Iwlicve,  therefore,  ihnl  the 
oortiaJ  urei  iu  which  tliey  ai'cst«ire*1  varies  in  sire  in  difl'ercnt  per^iona, 
according  to  the  decree  of  education  in  language.  This  is  proven  by 
caim  of  gndoally  advancing  diseases  in  tliis  area.  I  have  a  patient 
who,  as  such  disease  went  on,  lost  first  his  memory  of  Knglisli,  tJieii  of 
German,  iind  finally  of  Fivnch,  the  latter  lieing  his  natJve  tongue. 
The  names  uf  obj(*cts  first  anjoinHl  upjM^r  to  persist  longest  in  metmtry. 
Thus  a  patient  who  is  wonl-ilciif  will  often  comprehend  single  words 
when  he  cjutnot  understand  a  sentence,  aud  one  finds  one's  self  uucou- 
»'iouiJy  talking  to  im  iiplia^ic  very  much  as  one  talks  to  an  infant. 
The  oomlitioD  of  word-* lea tn«w  may  Iw  and  usually  is  inaimplete,  s«>rae 
mrda  being  recognized  and  remcml»ered  and  others  for^ttcn.  Some 
patienta  retain  nouns,  but  forget  adjectives  and  verlts  and  ]>rc[)ositions, 

'  Trvndi,  On  the  Stodjr  of  Words.    >t|rmilliin  &  (H 


Others  lr»te  all  nmins  anil  tnik  !n  ruurulalxtul  plirasee.  Thu»  uiie  of 
my  [KktienlA  voiM  not  untne  a  ktiilc  ur  u  scissors,  but  nali}  "it  is  Hx 
tiling  you  cut  with."  Occasiotially  ail  the  wunl-nicaiuricH  ure  loel 
jiaiid  nnihicg  tliat  is  lieunl  in  UDderstood. 
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The  lesion  of  wonl-deafniTW  im  IikuiIwI  in  ihe  otjii^-x  and  siiln'ortical 
region  just  bonuith  it  in  the  lirst  and  seonitd  tc>m[M)niI  oonvolutiniu,  aii 
area  «  little  wiilcr  than  ilmt  eonrorned  in  ht-iirinj;  jitonc.  Kig.  (i.> 
shows  the  Iwatimi  of  iJie  lenion  in  six  i^iSLv  «>f  this  kind. 

The  Auditory  Tract.  —  Deafness  from  fiibcorlieal  lesions  Is  a  rare; 
symptom.     Fij;.  Gti  .^hows  the  eonrw  of  the  au<lin>r\*  nerve  impulses: 

^I>icwiiirni)v  nv  Flo,  H. 
Tlie  ao4iUii7  tritcl.  Til.  AtiUe  tluLuuai:  INT,  inL  oafMnle;  Ct,  corpt  DPntcutaltiiD  InL;  TBM, 
Umpanllntm;  L,  leuabcus;  IXJA,  outfi.  ^lUoililKeuiliiiimiaut.;  (>ir.  uon^  ^uBil.  |nR,:R.  ivd  nuebns 
or  lafuantuin ;  SN.  •iitMUnlla  titt(T*i  ('E,  nnTp.  grokalalnra  est.;  I',  pra  pndiiiNniT)  ami  pTnuul44l 
UMi;  Kl*.  nualeuaorieiuDlKTu*;  VKS,  Trnlnl  awdwaof  Mulllory  nerrc;  T,  flfih  B(>rT»:0I.  nllvur 
stidMMi  O,  oltre;  X,  dMninuloin  at  titMltiry  Ummj  AC,  niAttorf  nrm  trota  eoebtt*;  T,  dof«l 
■mlma  at  ftudltory  nerve. 
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from  their  eiitnim-e  into  the  rawlulla  to  tlicir  ttimimatitm  in  tJie  cortex. 

TIio  neurone  UkUcs,  of  wliich  these  fibres  are  the  axonca,  Jie  in  tlic 
spinil  canal  of  the  coc^hlea.  It  \»  the  cochlear  divijiiun  only  of  the 
eighth  nerve  %vhieh  hus  to  do  with  hearing;. 

A  C,  tJio  ocoiKtic  ncr\'c  fibres,  enter  the  side  of  tlie  meduIUi  in  a  large 
tnnik.  We  will  distiiifjuish  fniirlot!n  diflV-n^nt  R't«  of  fibres.  Many  of 
these  fibres  (1-8)  pcnetmte  the  nR-dulla  opposite  tlie  entranee  of  tlie 
nerve.  Others  (0-1 4)  ttmj  upward  on  eiitcrinj^,  and  peuetrale  Um' 
pon:^  at  a  little  higher  level.  These  various  fibres  pass  to  diCTereiU 
do8linatiuns;  1  croi^ses  through  the  olive,  turns  upuMnl  iu  the  inl^r- 
oLivary  traet,  and  enters  the  oppoi>itc  lemnisrufl,  and  paivu'S  up  in  it; 
2  terminiites  aUiut  a  neurone  innly  in  (he  ventral  nucleus  (VEX). 
From  this  body  an  axono  aris(«  whieh  cmsses  to  tlic  oppOBll«  aide  and1 
(urns  iipwiint  in  the  teniniscus;  H  (ennitiulcH  iilHtut  a  neurone  boily  in 
(lie  veutnil  niirU'us  (VKN).  Fnim  (his  hotly  an  axuue  arirte,<(  whirh 
passes  upward  iu  the  lemniscus  of  the  same  side;  4  terminates  about 
a  neuroue  bct»ly  in  the  ventral  nuoleits  (VEX),  From  this  bo<ly  an 
axone  arises  whieh  passes  aln>ut  the  outer  side  of  the  medulla  tJtroti^b 
the  lulxTt^nliitn  aoustieum  (T),  and  them^e  Uimugh  the  fomiatio  relic- 
ularifl  of  till"  metUilla  t*>  the  mphC",  where  it  crosws  to  the  op|>osite 
side  and  Uinta  iipwani  in  (be  leninistHis;  5  terniitiates  alxiut  a  ueunme 
Ixxly  in  tlie  dnrsul  nucleus  or  tiiben'uliim  ncustieum  (T).  From  this 
Iwjdy  an  uxone  ]>;i.S!ie3  thnuij^h  the  foi'tuatio  retieularis  into  the  lemniscus 
of  tlie  same  side  and  turns  upward  in  it ;  G  terminates  about  a  neurone 
btxly  iu  the  dorsal  nucleus  (T).  From  this  body  an  oxone  paaaes 
through  the  forinatio  Teiicularts,  crosses  in  the  niph6  and  enters  tlie  ■ 
lemuiseus  of  the  opjKisIt*!  side,  turning  upward  in  it;  7  tiTminates 
alHMlt  a  nennitiL'  lj««iy  in  the  dorsil  nucleus  (T).  Fnim  tins  bo*.ly  an 
osonc  passes  acmss  the  fl'.xT  of  the  fourth  ventridc  in  the  strire  ueusticae 
to  the  raphe,  turua  dowuwaitl  iu  it,  crosses  t<j  the  other  aide,  enters 
the  lemuisous  and  turns  upward  iu  it;  8  pnHses  through  the  dorsal 
nueleus  into  the  striic  actistieiB  and  aorompanies  7  in  its  course.  ■ 

The  ventrd  nuidens  of  tlio  auditory  iit^rve  consi-sis  of  a  long  cnlnmn  ^ 
of  cells  which  extend  upward  int4j  the  pons.  Ileneo  in  a  seetion 
(hrougli  the  loM'er  h:Uf  uf  the  pons  tlie  ventml  nui'leus  is  still  visible 
(VEN)  and  the  fibres  aeoendiug-  fn>m  the  auditory  nerve  trunk  to 
termimite  in  or  to  pass  througli  this  uueletis  (fibres  9—14)  arc  easily 
traced.     The  course  and  ending  of  these  fibres  is  as  follows  : 

Xo.  9  turns  inward  and  ends  alM>nt  a  neurone  Ixxly  lying  in  the 
upper  olivary  nucleus  (OL).     From  this  body  an  axone  arises  which  _ 
oroases  the  median  line  in  the  trapezium,  enters  and  ascends  in  thefl 
opposite  IcmiiiwMxs;  10  terminates  about  the  neurone  body  in  tlie  ven- 
tral nucleus,  whence  a   new  axone  arises  and   [his^'s    to  the  olivary 
nucleus,  terminating  aliout  a  neurnne  body  there.     From  this  ncumnc  M 
body  an  axoue  arises  whieh  joins  <J  and  pursues  the  same  course;  11  ' 
passes  thrAugh  the  ventml  nnelens  and  enrls  al>nut  a  neumno  body  in 
the  mass  of  gray  matter  lying  a<ljaceni  to  but  ventral  of  the  lemniscus, 
Aod  dorsal  of  the  olivary   nocleus.     This  is   the  IrajX'xoid  uttcleu^. 
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mm  itit  iiuiircjiiu  bodies  iixunci»  unse,  Home  of  wtiicli  enter  tlic  lcmnt»* 
qf  the  same  »\i\e,  but  iruiiiy  of  wliich  cn>s.s  Uio  meiliuu  line  to  cuter 
f'lenuiisctB  of  tlie  opp<Mit<t  aide  aad  af^eead  iu  it ;  12  termiuatf>t  in 
the  ventnil  niicleiu  abimt  a  rieiimne  biwiy.  This  IkkIj  utimh  iXa  iixniie 
to  the  collectiou  nf  nruniucs  lying  witliiu  tlii;  (k-cp  imn»vcrsc  HbrcK  of 
tlie  pons,  the  trapezoid  body.  These  iieumiic-  bodicx  in  turn  send  their 
ax(>nc!«  into  thi.*  ltMniib«eit>f  of  tlie  minf  and  of  the  opiKisiLe  H^ide ;  V^ 
tcrrainaie--^  about  a  neurone  bo<ly  in  the  ventral  nueleiw.  The  body 
•vuda  an  axone  direedy  int^)  tlie  lemnisiMLs  of  the  ^me  side  ;  1-1  passes 
iitn>ugh  the  ventral  nucleus  and  rmr^'ii  in  the  lru|K>xoid  from  the 
»p|Hi»ite  side,  where  it  tuni8  u]>ward  in  the  lemiiiw-tu. 

It  is  tJin.s  evident  that  all  tlie  fll>res  of  the  n<n)n.-itie  nt-rve,  ho  far  tm 

it«  eotJittar  division  is  c<jtK-erne«l,   Ininsniit  their  iiiiputsu?    into  tJie 

Ictnni^euA  of  the  sime  or  of  tlie  opix^ite  (dde.     The  trapezoid  tibret^ 

^^lay  be  terme<l  the  aeoUBlio  ileeuiuatiou  or  ehlaiim,  and,  as  in  the  optic 
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. i  egttm  tumrm  otlhe  mndlturj  tntt.    Vfff.uiAStoTj  nvrro  nuckl  and  tlhra*  •fin,  flwchn* 

torn  iMlMtofttM  ie«atlew;  ft*,  corjtut  tnprfMe*  ;  «!*,  otf*e  Mfifridr:  <7>A,  o»rjiii*  iHmtrleunlnui; 
m^,  mwpn  ^nMlrlMmluw  poricriar ;  ef>«,  cnqni  itiwdriscmUiai  uUirlor ;  epm,  corjitia  pnlmlaium 

rhianm,  die  tnajnrity  of  the  fihren  eroSA  to  the  opposite  side  (X).  The 
U5Tminiit!oD  of  fibres  nscending  in  the  lemnisoits  'm  very  complex,  (u) 
Some  fibres  terminate!  atxmt  the  wlls  of  the  nucleus  IcmniBci  in  the 
pooB  (Jfu)  whieh  nueleos  in  turn  sends  axoiK«  to  iJie  c*jrponi  qiuulri- 
|^:minii  *f  the  siune  and  of  tfie  op]>ostte  side  (lo).  (6)  Some  fibres 
tcrminnt4<  about  the  lar^  quiulripolar  cetia  of  the  posterior  corpus 
quadrigeniinimi  (I<»)  (Ct^P).     (e)  Some  fibres  terminate  about  the  large 

IU  of  the  first  liver  of  eelLs  in  ihe  anterior  wirpns  t|uiwlri^:cminuni 
(OQA).  (r/|  Many  libn^  terminate  about  ui-ui-oik!  IkHlies  in  the 
;eniiHiliitum  internum  (CF),  whenot-  new  axone-s  unne  whieli 
\c  eortex  of  the  temporal  h)be  (TKM).  (»•)  Some  fibn.'s  ikuw 
directly  tliroiif(h  the  internal  capsule  from  tlie  lemuideuB  to  tlie  temporul 
)ab«.     (See  Fig.  67.) 

Sifkoe  each  of  the  nuclei  in  which  lemniseuA  fibre<i  terminate  is  coo- 
neeted  with  motor  meoh:iiii)^ni:s  as  well  as  with  the  eortex  of  the  tem- 
potwi  lotie^  it  is  evident  that  the  auditory  impulses  e^m  awaken  nmuer- 
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ous  reflex  and  nnfomntio  acts  as  well  b8  mnfrinuH  ftraaationn  nflieariDg. 
Hcnue  tliL'  act  of  turuiu^  eyes  awl  head  or  ttssumiog  poetuns  of 
strainiHl  lUteniiig  and  utber  uutomatic  aeto  are  made  possilile  hv  tlwai' 
fibrea. 

Fig.  66  (ilii>w8  that  the  (Connection  of  each  ear  is  with  both  sidc^ 
of  the  brain,  but  that  the  emsawl  counection  is  more  extensivi-  ihiui 
that  witJi  tUo  saiiii'  side.  The  dia^niia  doivs  not  show  the  existence  of 
a  ot)rrespi)niIin;;  wt  of  ueunttien  wlnise  axoneji  |kis8  in  lln*  dirvtHimi  thf 
reverse  of  those  shown.  Degvnerative  ehau(^  after  cxperimcnial 
injurit^  prove  their  existence.  Hejicc  a  Hceoud  din^rmm  uiighc  be 
drawn  showing  ax<»nes  of  exactly  ooraph^mentary  cvjurec.  Tliese  are 
omitli'd  from  this  <Iia^ram  for  the  sake  of  eleanu.-.-w. 

It  is  evident  tliat  a  h'Sinn  limited  to  one  lemuiRCiis  will  not  catiae 
dcafnc-iH  any  more  than  a  lesiiui  liniitt^j  to  one  temporal  lobo.      TIk 
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71m  otUetowr  »7^f«t  nni  itrifK  Bnl.  oKorlarr  bulb:  FVO,  olridaTf  (net;  Ra1|s  iliV|i  iHtm 
SbRa;  Roll.  IntmiAl  oll^nnrj  rthrvn:  liilo,  riutmul  nlCacinry  nbKK  Tbu  <h<F|i  Sbm  p**  <■■  <bv 
thklKiiiBR  (Tb)  Kod  lla  Dudrt ;  Tc,  lulicr  ciot'ivum;  Tm.  lahet  mantnllUre.  and  to  lMi,*ianU  innl- 
clmilarli,  ■□<!  Hli.  timla  Ihiluiil ;  alsu  iiilx  tht- anUrlor  outDmlMan,  owl  Tiui  inttitoaX  <AttiA»*f 
Abrn  jihm  Isrn  ihn  tttia:  at  Uuwtlal,  «!.,  and  tbiu  10  tlii?  ruetok  dnarca,  FV.  Tli«  uiioma]  nibolwr? 
fihiT*  jMwi  dltTwtly  lo  til*  unclDole  urm*.  V-  Tic.  furolx  frvn  tlic  o^iriMia  minuulDan  (Tte)  to  -Am- 
DMs't  hnna  (0$);  K.\,  nad^it*  amjrgiUlK;  ring,  cinRulam;  Ct,  oorpus  oalbMUDa;  FtL  tarn.  dDcm; 
FO,  (ruddra'a  FiuriTriliiii ;  KM.  (kai.  rvltvOvKUt  of  Mi-yiiTt;  Kd,  ant.  nuc.  at  IhaLuuua;  Hlf^  IBICI^ 
peduQruInr  tcmK"'") :  <'^  K*'ikII<im  babnmla;  Qa,  <jp,  corp.  quadrifMBlna ;  IM,  p(>t»|  VA,  taohL 
Vlc<q.  d'Aryr.    I I>tjirlne.  1 


are  cases  on  peoonl,  however,  in  wliich  the  lemniseua  on  Iwilh  ein(¥  h 
been  ofTcitiHl  in  pons  lesions  and  in  theso  dcrifntfa  hn.H  t-K-eiirred.  In 
ten  coses  of  limited  lesiems  in  the  pmiiH,  whieh  I  collected,  there  was 
deafness.'  Hence  !n  any  case  where  a  pons  lesion  is  suspected  from 
its  characteristic  symptom.H,  viz.,  alternating  paralysis  (see  page  104), 
>C«ntnl  Dnfnowi,  Jour.  Ncnr.  uid  Ment  Dia.,  1910,  Jolj. 
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altcrnatiDfr  anmrthesia  (aoc  page  117),  or  craninl  non-e  pnl^ics  (wo 
CbapU-r  XXXV.)j  it  ia  well  to  U'st  for  (K-afncKs,  and  if  it  is  fonml  to 
r^:mrd  it  lu  a  locjil  svtiiptoiu  of  tUiti^Ujie  of  tlie  lat4?Jul  purt  of  the  lem- 
niscus in  the  <!p.n>bra]  axis. 

Disturbaiice  of  the  Sense  of  Smell  is  ocoudonully  L-lii-itnd  in  diseajses 
of  tiie  Imiiii.  This  k'hw,  wliicii  is  of  viUil  iiuiwrtauci'  to  animals, 
being  ilicir  ohicf  jcruidc  to  fi»od,  is  of  little  iniponunee  to  nmn,  and 
l)t.'ucc  its  urgaus  an:-  gnulitally  uudf:rgoiu^  retrograde  evolution.  In 
the  mommiils,  ami  nqicciully  in  carnivora,  the  olfartnr}'  bulb  and  its 
cerebral  tracts  are  eQurnioiw  an<l  are  tite  lx*t  protected  of  all  parlB  of 
tlie  bruin  from  iiijurv,  Ivju^  dwp  within  the  cnmiiim.  Fi^.  fifl|  from 
Dcjcrinef  slinws  the  numerous  connections  of  tbc  olfuctury  bulb  and 


Fw,fi9. 


TtaAUhMMT  halbtMl  itMl    A,  Aobn«I<)Mikii  HMmbntn*  Id  niwe  In  wbldi  Ites  pmpkmlolflifr 
Itory  iwrw;  It,(li)iiHniUuorall^ciijrT  tnilb:  C.  nltn)  cHUwlUi  ikadriic*  lu  B  aBd  axuon  m  D, 

fibres  and  their  relations  to  the  subcortiwd  pmirlja,  ami  their  torniina- 
[tion  in  iJie  uaeinate  gj'rus  and  nuclciu*  amygdalus  whicli  lie  at  ttic  ajK-x 
of  tbu  t«-ni|)ural  lobe.  It  is  in  tJiis  area  that  pliy^ioln^^t^  have  located 
the  aense  of  sniell  in  the  cortex.  It  in  not  improbable  that  here,  too, 
Ift  lotutin]  tliu  M-iiiw  of  ta;«tL--,  its  tract  crfmiiig  from  the  optic  thalamus 
by  way  of  the  trigoiiiiin.  'flie  tiuito  iinpiilses  can  rcaeh  the  ihalaniuti 
frwm  llie  fifth  nerve  nucleus  bv  wav  of  tliu  fonnatio  rt'ticuhmR.     (See 

^Owptcr  XXXV.) 
liiere  are  a  few  oases  on  record  id  which  irritation  of  the  ajtrx  of 
the'        ■  '   1  lolte  h:u»  cau.«e*l  hallueiuations  of  siikII  or  oftastc.     Such 
hall  uamay  pitK^nld  .lack--4»nijm  epileptic  attack.^r,  as  lu  a  cai«e  of 

Hamilton  and  one  of  Jiickson,  in  both  of  which  local  meningitis  had 
laffected  b(»th  nncinatc  gyn*  Dcf^tructive  lesions  of  thi.^  area  with  loss 
of  smel!  luive  not  i\»  yet  lxM>n  nTt'nnleil.  The  nt^ual  cause  of  a  loss  of 
nnen,  wh^n  not  dnc  to  misal  diseaee,  is  w»me  loi-jil  h*iiiri  on  tlie  base 
in  ilie  fpiiiial  hthv,  deslmyiug  the  olfactorv  btdb  or  tract. 

Disturbance  of  the  Sense  of  Taste  as  a  loca}  symptom  of  bnun  di$i- 
huB  Uijt  been  obsen'cd.     The  ucnra  concerned  in  Uiis  sense  arc 


tfii 
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tlic  fiftli  nml  nititlt,  and  a  loss  of  tasUi  luiist  still  be  referred  to  thear 
afiection.     (Sec  Chapter  XXXV.) 

I  \Ve  have  DM^nwuieH  of  smell  and  taste  whidi  are  uudoubtwlly  stored 
in  the  Cftrtex  vi'  the  nucinnte  g\'ru8  and  which  po  to  make  up  the  coo- 
ivpls  of  ohjopts  which  possess  (id«r  and  flavor.  We  have  no  reconiof 
cases  of  [tt^yirliical  annwrnia,  thmigli  such  symptoms  are  pei-fectly  possible. 

Disturbance  of  Thought  and  in  the  Use  of  Iianguage. — Thug  far  tlie 
syuiploms  pri;Mliif«l  bv  n  h-sioii  in  oiip  funetiomJ  area  of  the  airtex  or 
in  the  tnict  leudinff  to  it,  or  from  it  throujjh  the  brain  have  IxtMi  mo- 
sidered,  and  also  the  p<jssible  combinations  of  these  symptoms  when 
adjacx'nt  arena  or  tnu^ts  tire  involved  tojrether.  Bui  while  the  cortical 
areas  have  undoubtedly  distinct  functjoas,  it  is  not  to  be  forgt>ttea  tliat 
they  are  closely  joined  to  one  another  by  moans  of  the  multitude  of 
msHOciiitioii  fibres  luid  commissural  fibn!K  which  go  to  make  up  the 
lai^rer  part  of  the  white  matter  uf  the  eentnim  ovale. 

It  esui  Iw  shown  by  ean-ful  dissi-otion  that  each  rtmvohitioD  is  joined 
to  the  twu  adj:tcent  couvohttiuiis  by  fil)re»  whi:.-:li  ]iii8s  aruuiid  ilie  w|iar^ 
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Tha  aiw>cl«Uoti  flbm^  A.  l«Onm  idjaonit  cimt-tilDiIonH ;  B,  bniwrvn  ^nrntd  and  oeclpltnl 
C^  between  rrtutut  and  temponl  anai,  cId^Iuiu  ;  f),  brtviwn  frout^  anil  iMuporal  mna±,  buclniluft 
uaelutua;  Z,  between  oodplUl  uiil  uiu|K>ra]  uvaa,  foMtculiu  luD^'tiudlnallf  iDfcrhw;  CN,  cuiilaw 
atlciou  ;  OT,  »pUR  itMUmtM. 

atiag  fissures.  (Fig.  70.)  Also,  that  bundles  of  fibres  exist  wlucb 
pass  from  e:R-h  involution  to  the  cv>iivoliitton  next  but  one,  and  so  on. 
Hence,  it  m-ny  be  stnteil  diat  c:u'h  convolution  lias  a  possible  eonner- 
tinn  with  every  other.  Be-siilpj*  this  aKi^icijiiinu  of  convolutions  by 
6m.ill  bundles  uf  fibres,  it  is  possible  to  find  a  distinct  act  of  aiiworia- 
tion  tracts  which  [uiifs  Vtween  more  or  less  distant  rcpous.  One 
6Ueh  tract  passes  from  the  ftxmtal  lobe,  collecting;  its  bundles  from  all 
throe  convohitiors,  bjickward  to  the  oceipiuil  lolw.  Another  tnict 
joins  the  occipital  with  the  anterior  part  of  the  temporal  lobe.  An- 
other ivasw'S  from  the  upper  two  temporal  ennvnUitions  forward  to  the 
third  frontal  convolution,  jKussing  Ix'neath  the  ishuifl  of  Iteil.     And  a 


I 


IjOCAL  stuftoms. 

Tlu'ir  n-IiiUvp  ilegre«  of  ilevflnpniL-nt  in  uninutl:^  w  directly  in  the  nitio 
ot'  die  oiirtjcial  (levelopmcnt,  and  thcar  actual  number  is  an  index  of 
nivntal  cnjnicity. 

The  function  of  these  aasociiitton  fibres  is  to  form  the  pliyaical  bans 
for  ttu'  usaotfiution  of  ooacreic  tnemories  and  of  jwycliit^l  acta,  aod 
their  integritj*  is  necessary  to  thought.  By  Btudying  eubjectively  the 
aasoetutiou  of  iducui  in  the  mind  die  imjtortanoc  of  their  iiint'tion  becomes 
evident. 

We  hnve  ulrt'ndy  seeo  t!mt  &xv\i  st-usorj'  inipre8»>ion  Iwivos  a  memorv 

}icttm'  which   is  the  Imsis  of  our  recoj^uitjon  of  an  objwt.     But  eiich 

produops  on  the  mind  a  nurnlxT  of  different  impressions  ^mul- 

Iv.     These  are,  therefore,  aswH-iated  t^^ether  in  the  mind  and 

torta  iLConcept  mti^isting  of  nuuiennut  nK'tnory  pietures  joined  together 

by  means  of  the  imsocintion  fibres  iu  the  brain.     These  fibres  form  ua 

itial  a  part  of  n^ncepls  n»  the  various  memory'  piotun-H.     Thus  a 

ingle  memory  |>ii>iiire  htis  little  meaning  unless  it  is  associated  with 

;  a  new  object  seen  hiis  to  be  brought  into  relation  with  objects 

Fio.  71. 
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n^CMu  to  ntntlralo  Um>  (nnmpl  "  W4I "  uiil  la  iliikw  the  nrMtea  or  iprvxti  txA  tpbuU.    Tlw 
|4c*uw  *i%  nita  of  yut  perovvduui  remii<l  ihruaKb  didbnal  aMNa.    Tbeir  iwrwilatlnn 
■pUHlnnMtal  IntacvbeU,     riMwnrl  Iniajp*  I*  mn-lr  u[>  nf  (b»aic«DorlMOr  tkCMvlid  UkdapfMI^ 
ml  ilw  «onl,  sad  »t  Uw  hUtOdr  >iid  wrllluit-effutt  airiiM>iies;  ikcM  ate  )a\utA  intt«^lker.    Tb* 
liiMfi  •■4  tiw  wvA  Immige  •»  bIm  \o\atA  with  one  uMUur,  maklni  up  ibn  cMKwpi  -'  batL" 


alrcnd/  known  before  it  becomra  understood  or  fixed  in  the  mind.  It 
nnnialw)  be  brought  into  relation  with  itd  name.  And  thus  the  BJm- 
plflft  ob}e<'t,  "a  rose"  or  "a  boll,"  is  kuown  only  wlien  tlie  nomeniUH 

tKnaory  impressions  which  it  awakens  an-  united  into  a  <x)inplex  mealul 
»ubi>iniliim.     Wo  have  no  single  ideational  centre  or  ooccpt  centre  in 
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trio  brain,  lint  cudi  tviiiwpt  is  ni:ule  up  of  mnny  jMctiin-s.  Tliis  U 
shown  in  i!ic  di:r^m  of  Cli;ircot  of  t!ic  concept  bell.  (l*"'*?.  't'^^ 
Wlien  \vc  Iieiir  a  peiil  and  it  awiikciiA  the  memory  of  the  won!  "bell" 
atid  also  the  appearance  of  a  lar^re  church  bell  or  small  dininsr  hvll, 
wltoHc  shaiw  aud  cold,  hard,  metallic  feel  and  weight  can  be  trailed  lo 
mind,  antl  when  we  rocollm't  the  iNirrespitndhi^  wonl  in  Fivnrh  or 
German  or  any  other  langnage  that  we  know,  and  also  recall  the  effort 
iietnlud  to  pronounce  the  c^rresipondiug  word  iu  our  own  and  in  tlie 
forei|ifn  tonjjuf;,  and  also  to  %vrile  it  and  to  read  the  tetters  that  m-.ike 
up  the  wont,  we  have  merely  artmstnl  iu  consciousneHS  one  after  an- 
other H  nundxT  of  d'»rm;int  nieniorv  pictures  by  sending  impulaea  over 
aHHoeiation  fibres  tiiat  unite  thcHc  pictures  together.  Ilence,  asaociatioD 
fibres  are  necessary  to  thoug^ht,  and  a  break  in  ihem  or  a  defitruction 
their  terminal  Htatiou8  will  im[Hiir  mental  action. 

A  defot^t  in  the  associaiioa  of  these  memory  pictures,  bo  that  i««og- 
iiition  i>r  an  objf<^t  or  its  use  when  one  mcinor}'  of  it  is  awakr-ned  is 
imixufisible,  hari  been  tcnneil  aprttxia.  Astereoguosis  is  tlve  iuabiUty 
to  reeoj^nize  an  object  by  the  stmse  of  tjiueh. 

Aphasia  is  the  loss  of  the  power  of  using  langoage.  We  liavc 
already  seen  tlmt  tho  basts  of  lan^uge  is  a  series  of  memory  pio- 
turea:  (1)  of  tbe  sound  of  a  word;  (2)  of  tho  effort  ncaywary  to 
cnuneialc  it;  (.'tj  of  the  appearance  that  its  printed  or  written  symbols 
present ;  and  (4)  of  the  eflbrt  needed  to  proilaoe  thcae  symhols  in  wril- 
*ing.  These  memory  pictures  are  intimately  t-onnected  with  each  oUicr 
by  means  of  aj*aociatiun  fibi-es  which  p;uw  in  all  illi-eetions  Ik-lween  the 
areui!  in  which  they  arc  lixaited.  They  are  al*>  joined  to  tiie  memory 
pictures  which  tuaJce  up  the  concept.  Tliey  are  so  intimately  joined 
that  if  one  is  lost  all  the  others  feel  the  eReet,  and  a  break  in  the 
mechanism  haids  to  a  defect  in  thu  net  nf  spe<!cli. 

The  defects  of  speech  are  bnnnlly  dIvicJiMi  into  sensory  and  motor 
aphasia,  ac-conling  to  the  predominant  feature  of  the  defect.  Scusor)' 
apliaMia  couaists  iu  a  lack  of  power  t<i  reco^uize  or  to  recall  the  sound 
or  appearance  of  words.  If  the  sound  alone  is  lost  the  condition  is 
termed  word-deafness;  if  the  appearance  is  lost  the  <'oiulitiou  is  lermtHi 
wunl-blindness.  Motor  iipluisia  consists  in  a  hick  of  power  to  iuitiate 
the  efliiri  uiul  «ei  in  action  tJie  motor  mcclmuiem  necdefl  to  pronounce 
or  to  write  a  wonl.  Tlie  former  is  termetl  motor  or  ataxic  apluusia^  the 
latter  motor  agraphia.     They  are  usually  associated. 

1.  WoED-PEAFNt>s.  —  If  the  memory  of  the  sound  of  the  word  is 
lost  the  word  cannot  be  called  to  mind  and  cannot  be  reco^fniwHl  when 
haird.  If  tlie  patient  bo  shown  a  watch  he  cannot  name  it,  and  can- 
not recognize  the  word  watch  when  he  hears  it.  lie  may  recall  its  use 
and  even  show  that  he  can  tell  tlie  time,  but  its  name  has  betm  hie>t. 
Sut-h  a  patient,  therefore,  is  in  tlie  condition  of  a  man  who  hears  a 
foreign  languagt; ;  lie  ht^rs  sounds,  but  attaches  n4>  meaning  to  them. 
lie  makes  no  associations  between  (lie  word  aud  its  conivpt.  He  does 
not  nnderataud.  This  condition  usually  ver>*  much  impairs  his  use 
of  words,  for  he  is  unable  to  call  to  mind  the  sound  of  the  wonl,  and 
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TW  Mpfiwr  I>*ri  •>(  tti«  flitun  f«iimHr)it«  h  vcriiml  •cviiiin  llir>n«)i  tbe  bniin.     I'he  luwvr  [nu'I 

WMBta  ■  hnrnont*)  •irciiiui  tM'li>w  tlu>   innnv^Ttc  ^ntle-i  tinr-i      F.  (nmiat:   Pa.   nnierwir  orninl; 

-Bnw'<:   7".  lMn|H»al;    /'r.  oriKiilni  ti>nvvluli4tn>:   .In-,  orcuul*  tlbr*^  jointru  Ibr  angular  Kyni*  /V 

ifutKl  n.nvului ium  Tf  In  llnica'*  canvolutiiiii  F,  uhI  Ii>  ibe  Pfotor  cviitTv  (ur  lb»  Utii  F'a; 

iin  litirM  Ii«-iw4wfi  th«  aniciliir  d'tm*  ami  irniiM>«iit  convMlininn*;  pr*.  iir«ifk«lli*n  filinM 

Iwir  h«nuKi>>t'~'~  '    t'^cn  jiilniDg  llu.'  trffi   uiiitiilnr  ayrua  tu  ihe  rishl    iiMilur  («n<m 

inc  <h«  U(i  iiiB  In  iIm<  !i((it  liiiril  Imntnl  f<ic>\i>luti»n;  pfo.  pr*.  filirca  juinin( 

f>ru>  t..  .   ■_,!  runv'Oui )<iu>  ul  ttie  left  uml  riahi  lobem  W,  oxiiniiiaurB]  fibrca 

ihr  iwi>  trminiral  loti**;   Th.  itiBlumtu:  St'.  caiiiUIr  iiorluui;  St.  ImtM'Hlur  tttH'trtin;  fi^, 

ttHMBot  raimtlv.  ■nirrixr  liml>i  Cfr.  iMntMiiir  linth:  {'•rf,  CSgt,  I'lmui  ttwH;    VI.  Ul«nJ  v«alnr4r'  ctf. 
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*PDfore  irt  unable  to  Bay  it.  But  the  motor  act  of  pronunciation  may 
iriittnto)  if  Uie  impulw  axn  }>e  sent  to  it«  centre  without  p:i.«sit)g; 
itiroufrh  the  auditory  ct-ntre.  This  is  th«  tswe  iti  ex<;l:iimitiotiH,  when 
one  does  not  choose  hts  wonis  ;  hence  many  piitients  can  swear,  thnmgh 
they  connirt  talk  If,  in  a  patient  witli  uPonlHlcalne-KH,  tlu-ro  is  uo 
aoe<.inipnnying  wonl-ltlimliiPKH,  he  may  Iw  nhle  to  read  nluud  us  well 
wt  to  hiruscU' — that  w,  hip  motor  speech  nu-inory  may  be  arousc<l  by 
■wiiy  of  Ins  visual  memories  without  tlio  intcr\'cation  of  the  auditoiy 
meinories.  Xiid  if  he  has  no  apraxia  it  is  also  ]>ostiibIe  for  any  of  the 
onnoept  nteraories  to  awaken  tlie  motor  siMVch  moninr)' ;  henoe  tlw 
thought  of  an  object  or  seeing  tb  may  lead  to  tho  enunciation  of  its 
UBino  without  tlioui^ht  of  how  ihi>  naiut;  Niumls.  Fur  tliiH  reaHon 
paticQls  who  are  word-deaf  and  cannot  uudcrHtand  what  is  said  to 
tliem  may  bo  able  to  say  certain  words  but  rarely  an  entire  sen- 
ice, 

Tlic  Icflon  in   total  word-Jeafuess  Is  located   in    tho  middle  part 

llu*  erirtfX  of   tlie    first    and    sccniid    teni|Ktnil   c<»iivohi(ionH  in    the 

hemit^phere  in    right-liandcd,  and    in  tho   right  in   IcfWiandcd 

2.  WoRi>-Bi,TKT>NTK». —  If  the  memory  of  the  appearance  of  the 
rord  i.-i  Irtfit,  the  visual  image  of  it  cannot  be  called  to  mind  or  recq^ 
li/iH),  nnd  then  the  ]Kiticnt  N^'ill  be  niutblo  to  rt-.ul,  iHH'auHi;  tho  f*hajM^» 
bf  tlie  leHen*  and  wortU  seen  arouflo  no  reoolleetion.  Tliis  is  aUa 
termed  alexia.  IIo  will  al»o  1>e  unuble  to  writo  spontaneously,  for  he 
aumol  P-membcr  h'tw  tlie  letter  that  he  wishes  to  write  looka.  Tlie 
irance  of  letters  h  Mauetimes  retained  when  words  are  lost, 
iirurw  are  prfmetiraca  recalled  when  words  are  forgotten,  and  many 

{Kitieut  can  do  matlicmatical  calculations  on  paper  who  cannot 
n-flid  »ir  write  ordinary  wor^li*.  The  reverse  may  also  be  true,  the 
[sitient  l)ein<;  able  to  nsui  and  write,  but  bein;;  unable  to  imderatnnd 
iir  tn  writ)'  fibres  or  to  calculate.  -Such  pjitieiits  may  play  e:inl!*  or 
other  ^iraeH,  if  they  are  not  psyehically  hliutl.  It  is  not  infrciiuontly 
tin.'  ca-HC  that  persons  who  an:  thus  wonl-bliud  can  write  at  dictation, 
or  ""opy,  ami  yet  show  uo  evidcuee  of  understanding  what  has  just 
U*eo  written.  Here  the  writing  centre  has  l>een  culled  into  lictivity 
ihnMi^h  wane  a*^«iciaiion  tract  without  the  intervention  of  the  word 
loeimirj"  pit>ture.  A  di.Htinotiou  must  he  ramie  Wtwcen  those  who  have 
hi^t  tlic  ni'Muory  picture  and  diose  in  whom  It  c:ituiot  be  reealteil  by 
onlinnri'  uuiiitK.  The  first  have  cortical  word-bliudness;  the  second 
have  rtiilM'ortical  word-Miudncss.  The  word  memory  picture  may  \k 
cut  olF  Jn>m  it*  onlinan.'  channels  of  connection  with  other  memory 
piciun^ri  and  yet  renriiu  lnt:ict.     In  snch  a  case  some  rountlat)ont  niad 

it  will  lead  to  itri  ri'Vival  in  eonseiousness,  and  it  will  l>e  found  to 

pn^-rved,  though  iiiaeix^wihle  by  orilin:iry  meinis. 

Tlie  eowhliiin  of  visual  amnesia  with  word-blindness  is  due  to 
a  hstiitn  tuvnlvifig  the  inferior  parii-lal  i>iuvnlutioiiK  and  angular 
gyrus,  awl  is  ol\en  aasoeiateil  with  peychicid  blindness,  but  may 
imk*pendently  of  it.     The  lesion  i^  in  the  loft  hemisphere  in 


right-Imnded  pereonB  and  in  the  right  lit-niisiiliere  in  left-hiuidod  per- 
sons ;  a  d-w  excL'ptiouji  to  this  rule  have  bocii  ol)scr\*c<].' 

Wor<I-<ioiithej^>i  ant)  wnnl-blinduess  frequfiuly  otx'ur  t<:^'Un?r,  and 
tlicu  tlic>  It'ston  \s  fuuiid  iiivtilviiig  butli  the  teni\M>rul  amvuluttuiui  and 
■Uhe  aitLciiliir  ^ynm. 

B^  3.  Optical  Aphasia  or  Interoortjcai.  Sessoby  Aphasia. — 
V'W'^bcD  the  i)^<;six<iiiti(iu- fibres  lietwei-n  t)iL>  munniriex  of  eight  and  the 
"jneicorics  of  .s'unul  jin-  scvcnnl  m  cnndition  of"  iiphii^ifl  refiiilt^  which  is 
iclc'rizcd  Uy  un  inability  to  mvuW  (lie  imnif  of*  a  tJiing  seen  and  to 
ncture  to  the  mind  the  appuinintx  of  a  thing  named.  Yet  the  name 
\b  ret<)puiz«l  when  lieard  and  iJie  ubjtK  is  recognized  when  swd. 
This  condition  has  been  described  under  difTei'ent  names  by  different 
ubwrverM.  Freund  ^  i)an»^l  it  optical  aphasia  or  transcortical  aphasia, 
and  these  tcTins  nrv  used  by  thf  (irrmana.'  I  prefer  the  term  inter- 
oortiual  sensory  upho-siu  as  le-si^  obrK^ure  and  misleading.  A  potienl 
suffering  from  this  type  of  nplin.siii  has  not  lost  his  memory  pictures, 
for  he  is  ably  [o  ret^igniw  aiiylhing  tnn-e  heiird  or  Been.  He  can, 
tlit-'reforc,  lienr,  understjiml,  and  read  ;  but  if  he  is  asked  to  mW  to  his 
miud  Home  place  or  ih.'1>ou  wh4M4i;  name  is  given  —  r.r;.,  Lake  (icorge, 
Lake  Como,  President  McKinley  —  he  cannot  do  so.  Tlie  impuhfe 
started  fn>m  the  word-hwiring  <-entre  eaunot  reach  and  amuse  the 
visual  nu'ni<rrii-«  ;  nor  r-iin  thi'  iL'?«<Hriat!oii  Ih*  made  in  the  opponte 
direotiijo,  for  if  he  is  shown  un  ubjet-t  or  a  perwHi  —  a  watrh,  a  chntn, 
or  some  famiiisir  face  —  he  cannot  recall  the  name,  though  he  recog- 
nized it  when  heard. 

There  arc  numerous  oascn  on  reci>rd  with  nutoftsies  which  prove  that 
the  lesion  in  this  ooadirion  lies  in  the  long  association  tniet  within  the 
tem)K)ral  and  om:ipitiil  lobes.  Thirt  tract  is  KhuwD  in  Plule  IX. 
Such  a  letiicm  may  be  nn  abscess  of  the  brain  eecondary  to  car  disease, 
or  a  tumor,  or  a  focua  of  aufteuing.  In  a  i-mc  dcwribeil  in  the  chap- 
ter upon  abscess  of  the  brain  this  symptom  wiis  made  the  basis  of  a 
surgical  operation  whieh  provixl  sucecssfni.  Should  an  extensive  cor- 
tical lesion  oix^ur  in  the  convoliitions  Iwtween  the  tcmpoi-al  and  ix«ip- 
ital  gyri  and  invade  the  white  mutter  licncath  tliem  the  same  symptoms 
would  lie  priHluciHl, 

4.  Mafiit  Aphasia. —  If  the  memory  of  the  effort  nee<lc<I  to  pro- 
nounce a  word  is  lost,  a  true  paralysis  of  active  speech  occurs,  though 
the  mitseira  uuiy  not  Iw  weakonod.  This  is  the  onlinary  form  of  motor 
aphasia,  due  to  a  lej-ion  of  Brotra's  centre  in  the  posterior  part  of  the 
third  frontal  convohilion  on  the  lefl  side  in  righl-huntied  ixTsons.  It 
is  lo  be  noted  that  such  a  loss  of  speech  involves  a  loss  of  (he  power 
of  repeating  words  after  aiiulher,  as  well  as  of  voluntary  spi-etfh,  and 
is  nut  ace<irn|mnicd  by  any  inability  to  understand  spoken  or  written 
language.  In  tliu  uneducate<l,  a£  In  children,  the  acts  of  talking  and 
writing  are  closely  joineil,  as  may  be  seen  by  watching  the  li|>s,  which 

'  Mills  xnd  WeuK-nliurK  :  >fv^viiio,  Kor.,  IWM. 
»Freuncl.  Arch.  f.  Psych.,  xs.,  276. 
■Vowtcr,  Aivb.  t.  IVj-ch  ,  :tJix.,  941. 
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ve  in  tlie  act  of  writing.  But  amung  tbuse  accustomed  to  write 
Itch  tlicse  iKts  are  independent,  and  it  is  probable  tluit  many  cdu- 
caU-tl  aphaacs  may  be  able  to  answer  questions  in  vrriting  when  tlicir 
efforts  at  »tpi<ocli  liiil ;  but  as  a  mutter  of  expi-riencf,  it  iin  foimil  tluit 
i^iMch  and  writing;  arc  Uiiually  lost  together.  Keiidlng  aloud  will  altio 
lie  \ivt  in  motor  aphasia,  for  here,  txMi,  the  inability  to  articulate 
faunpcns  t\w  iKitieul. 

Sui'b  |iiitieii!.s  can  usually  say  "no"  and  "yes," and  often  retain  the 
power  of  u^ing  monosyllabic  words.  Thoy  talk,  if  at  all,  as  a  baby 
^tallu  who  16  ju^t  learning  to  ^pcak.  Sometimes  a  short  phra.se,  uttered 
^RuM  before  the  attack  of  aphasia  oocurred,  can  be  and  ia  repeated  over 
^Kad  over.  Thus  I  knew  a  woman  whose  only  phnuio  wan  "  Ah,  dtar 
Vme,  I  don't  knowt"  and  tiiis  wai4  said  on  all  iXM-asions,  wilii  varying 
in6ei;Uon,  being  the  only  thing  8he«>uld  wiy. 

o.  AoKAPlllA. — The  indcpendenw  of  the  cffort-meraories,  nccca- 
ouy  for  writing,  from  the  eifort-niemorieH  of  speech,  though  queHtione<l 
by  Dt^erine.  must  Ik;  admitted.     When  these  are  lost  alone  tlie  con- 
dition is  known  as  agraphia.     In  surh  a  state  the  pen  cannot  be  used. 
Copying,  writing  at  dictation,  ami  voluntary  writing  an>  all  hwU      It 
has  been  noted  already  tlrnt  when  a  word  cannot  be  called  to  miud,  or 
read,  or  menially  enuii(-ial4-d,  in  the  mujorily  of  jwreoriw,  it  cannot  be 
written.     But  wonls  can  then  often    be  writtcu  at  dictation,  if  the 
peraoD  is  one  who  has  written  much,     lleuc-e  ^nsory  agraphia  aud 
motor  agraphia  must  be  distingaished,  the  former   being  a  part  of 
wnrd-bliudneAs,  the  latter  not  at  all  ussoctatoil  with  inability  to  read. 
The  leHton  of  motor  agmphia  is  not  certainly  known,  tliough  a  few 
ct»t  piiint  to  the  posterior  part  of  the  second  frontal  convolution  as 
:»e  proliablc  seat  of  tlii«  fuactiou.'     It  ifl  not  unlikely,  however,  tliat 
more  exact  localization  of  fine  movements  of  tlic  thumb  and 
rs  in  the  anterior  central  convolution  m;iy  bo  followed  by  the  dls- 
ry  of  the  writing  centre  in  this  vicinity.     An  interesting  case  is 
recorded  by  Trouiiscau  of  a  deaf  mute  who  had  Icumcd  to  talk  by  tlie 
^fingvr  huigiinge  and  who  lost  tJiis  i>ower  by  a  le-siou  near  the  motor 
^fceotre  for  the  finf^rs,  tliough  the  fingers  were  not  paralyzed. 
^B    fi.  pAR,tp»AKiA    fill    iNTKnroirricAi,    NroToit    Aphasia.  —  The 
^^>rm8  of  aphasia  thus  tar  stmlied  are  due  (o  a  loss  of  di»itinct  uemor}' 
pictures.     The  several  memory  pictures  which  arc  unitixl  in  the  wortl- 
imoge  may  thus  be  reAsonabty  regarded  as  se[)anite  fmm  ime  another 
in  their  location  in  the  brain.     But,  since  they  are  joined  tf^ther  to 
^mSarm  tlie  wiml-image,  it  follows  that  the  assitotation-fihrcs  joining  the 
^Marious  atom  are  an  nL><>e»8:iry  U)  the  use  of  even  a  single  wonl  an  the 
^Bnmous  areas  with  their  memories.     It  is  rcidly  by  association  only 
^Biat  an  object  or  a  word  Ik-cook's  a  subject  of  tJiought  or  of  use.     If 
Umbb  aeaociutious  arc   broken,  the  result  is  a  defect  of  language 
characterizc<t  by  the  misplacement  of  words,  and    the  p:itient  talks 
rgoD.     Sueh   a   condition    is    termed    pampliuKta   or   iuteruortical 
luuna. 

^GorIIbIv,  Auwrtcui  Jourml  of  tiie  Malical  Scivdogh,  BejA^inber,  IflOS,  liu  pub- 


Tbcre  are  as  many  forma  of  jRirapboRia  an  there  are  aAeneiatioa- 
tracts. 

AlluBion  has  olreaJy  been  made  to  intercortical  fsensory  aphanB. 
ATioilit'r  i'cti'm  IB  iiitcrcortioil  motor  apluuiia,  iii  \rhicb  the  a^socialioQ 
tn»!t  lutwct-n  the  temporal  ronvolntion  and  Broca'a  c«^nvolution  b 
liivnlvrd.  This  inict  ])a.>«*t'.**  hcncjith  tlic  islaiui  kA'  Reil.  (Fig.  70,  D.) 
When  it  is  afT<-i't('il  tlic  jKitit>nt  mil  iindcrstiiiitl  what  is  h(>arH  or  teea 
ami  can  enundate  wonla  cleiirly,  hut  is  iinahle  lo  rcpeiit  afttrr  another 
person  a  word  hwinl,  and  talks  jiii^n.  These  patients  nsimlly  talk 
rapidly  and  cuu^jtautly,  try  vcrj'  hard  to  convey  their  ideas,  but  uaii- 
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Maori ottoa  Rhrr^  vhkb  Inainnit  ImpnlaMln  bulh  cUrvclloiu.    Sutwontol  luiooa  iB  UiFae  Bbrax 

■phsBU  u  mil  H  Inluaa  in  llie  eottex. 

not  be  undcrstootl  at  all,  for  the  niin^lin^  of  nonBcnse  worda  or  of  syl- 
lal)le3  with  words  which  they  had  no  intention  of  uaiug  renders  the 
aentenccg  unintelligible. 
^L  If  one  ennstnirtH  a  diapram  Hke  the  almvo  fip^ire  (72)  and  then  hypo- 
^■thetieutly  divide-^  t)nc  of  the  liiK-s  Iietween  the  various  eentn-«,  one 
obtjiinH  a  scheme  illufitrating  apha^tia  nf  conduelion  or  iiitereortical 
aphasia.  It  becomoit  evident  th;it  (here  are  u  gn'iit  many  jmsaible  forma 
of  aplianta  of  oonductinii.  But  the  common  feature  in  hII  i.s  the  loes 
of  jHJw'er  of  nj-soeiiition  of  the  meuiory  pielures  while  these  pictures  are 
prwicn'cd.  It  is  interesting  to  discover  such  eases,  and  nnich  care  has 
been  given  to  their  analysis.  In  fact  it  is  lately  by  their  analyRs 
Uiat  onr  knowledge  of  tlie  existence  of  separate  memory  pictures,  of 


i 
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the  lucalizBtLOD  uf  ttie^  piiruii'eg  and  of  die  union  of  Uiem  by  tlie 
aaBOciation-films*  \utn  lnfii  fstul>lir«he>l.  Rut  tlK'n?  iiiv  not  as  yet  on 
ref»nl  a  MiHirifut  Dunibcr  oi'  miBn-s  wiih  nutoptiy  to  fuublt  m*  to  uuike 
an  exact  diaguo^is  oftlio  liK^sitioii  ol'  the  letfiou  in  patienta  who  present 
luptoins  of  Hpliaaiu  of  couduction. 

In  aluo^t  all  vmvh  of  Hptuu<i:i  wlikli  have  l»een  examined  post 
rtciu  HHiK'  lesion  of  tlii'i«.'jiAw>i'i;iiioii  Hhres  hiti' bct-n  fuiinil.  In  fact 
«  of  pure  upltaaia  of  corti«iI  ori;;in  uir  rurt-.  Tin-  Icfiiuii  uf  tlu-se 
fitin«  euuMiit  ntnriviMirily  gtx-nt  eonfnf^ion  iu  tlw  nu-nliil  prueeHscs  of  asso- 
ciatiun  ami  Ih-uii,'  tU-j'rrix  of  liiii-l/it/mcr  fiiv  very  Ktrikinp  in  uU  canwe  of 
i^jiuutin.  I'.  Miiriu  Una  rei-cntly  ivdlitt  jiiiitiouliir  niteution  to  tins  side 
of  aplijwia.'  H»'  t^nusiders  tluit  in  alni'n«t  all  cjiifes  there  can  be  shown 
to  have  liettt  a  lesion  of  the  lenticuhir  7-"ine  lyiufi  ut  tlie  l>ottoni  tif  the 
Sylvian  &<«urciuid  outside  of  the  lenticular  nucleus — the  xone  Uirough 
hieh  tlie  lunjority  of  iheso  atwoeiutiou  libres  are  seen  to  puss  iu  ibis 
znun.  This  zouc  he  terms  the  "  isitvllffiniU  ifittre  of  Oinf/uaf/e" 
u"  inoiiir  eentro  in  Broea'n  eonvolution  he  regard!?  ai*  wh(»lly  snl>- 
tar^'  and  be  eoutiidens  that  itji  legion  caUHe^  unurihria  nilher  tlian 
sia  ;  I.  f.,  a  diffieulty  in  die  pro|)er  muscular  act  of  hpisiklu^  without 
iKturbanoe  of  intellig;enr«>.  Marie's  stjit4-nii>ntA  have  pnHlueed  wide 
divorgeoccs  of  itplniou  mi  the  entire  (pieslion  uf  apliasia  tvhieb  caiUKrf. 
Ite  rwviui'ile<),.iiid  hit*  eiiuibi-sitiiisare  not  generally  aeeepte^l,  die  niattera 
A  issue  being  huU  imder  ditseuiMion.* 
To  examine  an  aphasic  thun)ughly  It  is  uceesHiry  to  test : 

1 .  The  power  to  rcoogin  ae  objeela  »i«n,  heard,  fell,  tasted,  or  smcUed, 
uhI  their  um-. 

This  will  determine  whether  die  condition  of  apnixiaor  dii^turlianoe 
in  the  piwer  of  recalling  any  pait  of  a  concept  \&  preiwint. 

2.  The  power  lo  retidl  the  f^poken  luuiu^  of  ohjt-cts  »<en,  heard, 
bautlled,  Instetl,  or  nmelleil. 

ti.  The  power  In  nndei'stnnd  Hpeoch  and  musical  tunes. 

4.  The  power  to  rail  to  mind  objei;ti>  nunieil. 

T!ii«  will  lest  the  integrity  of  the  andiiucy  epeceh  area  and  of 
the  affiociition-tracts  between  uther  seuiior)'^  areuH  and  the  tem[ioral 
luviduttou!*. 

5.  The  power  In  nnderetand  prinlcnl  or  wrilleu  woitK 
0.  The  [xiWcr  lo  niic)  alnnd  and  (i>  niider^Iaiid  what  \a  n-ad. 
7.   The  jHtwer  la  rcc:dl  object);  the  nanicK  uf  which  are  H^vn. 

I.  The  |Miwer  l4i  write  8]Kintanc<>iiHty  an<l  to  write  die  names  of 
sei-n,  hifinl,  etc. 

L  The  pjwer  to  copy  and  to  write  at  dictation. 
10.  The  ]M»wer  to  n^ul  unch'n^tandingly  what  has  Ik-cu  wrillen. 
Tlioee  tents  will  determine  the  t:oudition  of  the  visual  word  memories 

>t3a«.  Siiuuine  Medicate,  Aw.  ind  Oct.,  1906.    See  1.' AplioMio  de 
Suiinhctl,  Phriii,  ItMW,  wboe    fall  nfvrencM  lo  ivrciil  Ftcnch 

'La  itiKiannnmr  rAtiluuuc.      I.'l-^i'rtiluile,  ItMUj,  ami  Ibe  diecUMOa  on  I4>luuia. 
w.  Ncnr.  Ukd  Ment.  Ift».,  Sept,  Oct.,  Sot.,  1W7. 
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in   the  au^ilar  gyru8,  nnd  of  tfin  conncctiotui  between  tliis  area  and 
surrountllnjj;  scnsorv  mul  niuUtr  ari-as. 

11.  The  |Kiwer  to  sp^iik  voluntarily,  and  if  it  is  loet,  tlie  character 
of  its  th'fertri. 

1 2.  The  power  of  repeating  words  after  another. 

This  will  teat  tlie  integrity  of  Broca's  centre  and  its  ngsooiatioii- 
traet». 

Tlie  fullowtiig  Ijible  shows  the  chief  defects  in  each  varicQr  of  aphakia, 
and  may  Ber\'e  to  aid  in  iliugmwis. 

Tabus  IV. — Tjib  STvinroan  im  Diffkreht  Foawt  of  Apbasia.' 


Tui«r- 


Ingof 


1.   ffbrvrffu/tiMfc 
<a)  eorUai], 

(B)  Mboonicat. 

(o)  nnnlcftl, 
<b)  aubcortlnl. 

bal<r««u  T.  iod  O. 

4.  Uoi»r  tftkiUilL 

(tt)  Mriieal, 

[*)  wboorUciil. 

&  AartpJUa. 

(a)  cortioiL  I 

(b)aiilieurtiCBl.      I 

4,  InlMtMrtloal, 

bMircoo  T.  mod  F. 


Rtftilnrd. 

IktftiiKd. 


tmptrfMl. 
ReiclBcd. 


Ralktud. 


InpvriM. 


^^Ca^    Pirww  to  Uft.  I  Poww  to  iMd.    P«««rlo  wrflo. 


BMaladI        '  RrlKlacd 

(aot  to  •■•>«-}.  <nol  jdniid). 

ImpMftOt         I  RcUlnnl 

(DoltoaHirer).  (notaJiHiil), 


HcUlodL 


BaUlaad. 


Belklned. 
Artaiacd. 


UmI. 


R^Utard. 
Kciminrd. 


Retained. 
BeUIiMML 


JUfOO. 


I.ort. 

LiHt. 


Imperfect 
(wilAual  co<i»- 

StlOBBlua). 
Utnfd 
(not  >Jund), 

(sot  aloud). 

BetiUnvdl 
Bctaliiod. 


ImporfMl. 


B«lBlDvd. 

RvlBllKd. 


ImpurtoA. 

nctalnnl 
(iM>l  mt  dlHft. 

LcML 

Lort. 


latt. 
InperfrM. 

Lan  ar  In 
pcrRwl, 


Th«  OommisBural  Fibres.-— The  seiiond  system  of  a«6oeiation-fibrm 
ID  the  eentnun  ovale  is  the  commissund  Bvstem.  This  joins  corre- 
siwiniliiig  areas  of  the  two  hemisphen-a  with  mm  anotJier.  Tlii»  fiiiiff- 
tion  of  tlienK^  librta  is  to  hanimnixe  the  uctiou  of  the  two  hemispheres. 
Moveiucul8  of  like  nature  can  be  made  with  g^reater  facility  with  both 
upper  extremities  when  uKiviiij;  simultaucously.  Movemcots  which 
are  diffic-'olt  when  attempted  with  the  left  hand  idone  be<ronie  easy  when 
associated  witli  corresi>ouding  movements  of  the  ripht  hand  —  as,  for 
example,  drawing  a  ciiv-le,  writing  one's  name.  Such  associated  motions 
are  accomplished  by  aid  of  the  commissural  6bres  between  Urn  two 
motor  an^as. 

Tlie  sensory  areas  are  also  necessarily  joincil  by  commissural  tracts ; 
for  in  onler  that  the  luilf  inui^>d  received  in  each  occipiial  lobe  may 
be  combined,  a  laqre  tiiict  passes  from  one  ctiueus  to  tlie  other.  In 
onler  tliat  sensations  of  touch  may  be  cori-elat«l  the  two  parietal  lobes 

*  There  &rv  rauir  ooni^ilex  varietiw  of  apliiuin  loo  rare  aiid  involvinK  too  exlMiirtire 
diacumioa  to  be  inelndt^  m  n  j^irtu'ml  toxt-t)ook.  The  ivadtT  is  refcrrea  to  an  urticle  hv 
thcButhoron  Seiuory  Aphafd.■^  Bnuu,  vol.  xii.,  p.  C2  :  to  "Wvlie,  IH-otrierH  of  Sjawh'. 
Edinburgh,  1894  ;  «iul  lo  Collins.  The  Fnrolty  of  HiHt-ch.  Xpw  York,  1898,  and  to  th« 
diacuanon  of  aphimta  hefore  the  Ni-upologU-al  ficx-iely  ot  Parih  in  190JJ,  piihlwhed  in 
I'Encephtl^  1W8,  wht*?  fuli  fpfprtw*?  lo  the  litcnliirc  of  (lie  subject  iir^  to  be  foimd. 


are  joincct     In  order  that  sounds  may  bo  heard  th 
cmiHftrtl.     The  aiiU'riur  coniniift=iin>  of  the  hnmi  joins  Oio  nvo  tcm- 
punil  iobca  tojjL'ther.     Tlioconiniissuva!  fibres  U-'twecn  llicgrxsitor  |Kirt 
of  the  convexity  of  tlic  liemiaph(?n.\s  {iilsh  hi  tlie  oorpufl  call(i6iim. 

The  Association  Areas  of  Flecbsig. —  The  cxisfencp  of  arvan  of  the 
cortex  \iln»>*  rhicf  fiiiiciion  is  to  rtttive  and  iran^iiiit  as-cK-iation  Iin- 
puh<-H  hori  riivnily  bti-n  proven  by  l'lei'hfli;f,  and  liia  n^t-archos  throw 
much  light  U|»i>n  llie  function  of  thonte  extcn&iv<!  arais  of  the  cortex 
which  have  no  known  wnsory  or  tiiotor  fniHTtioMs.  It  is  known  that 
the  nH^IuILiry  Rhmtlt  wliich  surrounds  and  insulates  thcaxono  of  ooch 
ocuronc  hcMlv  develops  alter  the  Jixnnc,  FlcehHig  has  shown  tJiat  the 
rriixl  at  wbich  ibis  nmlulUition  occurs  differs  in  different  funetionjil 
(luring  cmhn-nnal  Ul'e.  lu  the  earliest  stage  but  a  few  fibres  arc 
itfd.     As  the  embrj'o  grows,  each  system  of  neurones,  one  by 
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Whdbaitft  dlaxnim  to  ifaaw  tbr  onlvr  at  drvHiifmiNil  of  Ibfi  nriotiB  arm  of  Hie  ooftu. 
Lateral  mrtrnx.    { lancet,  Oclober  19, 1901.) 

ilolcly  develops,  and  by  cnntrastluc  brains  at  dlfTerfnt  age6 

tional  sj-sicnis  can  bo  distinpiished  from  esich  other. 

chief  Sensory  syt^twns  are  tlie  first  to  develop,  tlie  motor  HyHlem 

bUftWii,  and  at  hinh  these  tmets  which  bring  tlte  ebihl  into  relation 

rith  tlir  outer  M'orhl,  projecting  titt  inipn-ssious  on  his  coDi*ciougncss 

lid  pnjcctiiig  liis  will,  as  shuwn  by  cflort  and  act  on  the  world,  are 

uiph-ie.      Later  the  various  aHsotiiatlon-fibres  within   (he  hralu  are 

>ruu^l,  «t  tliat  as  the  sensory  impri'ssions  are  received  ihey  can  be 

to  one  another,  and   a   seusiitlon   can   awaken   its   properly 

itcd   mutor  rcspoDAe.     FltH;hsig  n<iw  distinguishes  tbirty-siz 

of  (be  (.Hirtex  nf  the  brtin,  the  neumnes  in  each  areji  betioming 

deVclo)>ol   at   a  different  time   from   thi>sc  in  nther  arcii^t.      And  lie 

naiumtly  coucludca  that  ihnst;  whosi^  manifest  function  is  to  associate 

the  diflcrent  [tarts  of  the  bruin  with  one  another,  and  which  d«-veJop 

Itat  uf  all,  are  more  elimcly  relaletl  to  the  higher  mental  pruc-ess  of 

ftaAufiiiig  ilian  tJiosc  wbos*'  fnnrilon  is  merely  to  tranismit  wnsjitions  or 

rrauis 


liajjrauis  (I'igs, 


'A)  tJio  order  of  this 


cwrtical  development  is  tnUicateil  h_v  tlie  numtiera  on  tlic  various  areas. 

Afeutal  t-ymptoms  consiiiting  of  apliMsia,  (listurhaneea  in  the  rapid 
association  of  iciraift,  apraxia,  forms  of  hiss  of  memory,  defect  id  the 
keen  porcopti<m  uf  (ho  meaning  of  idmis,  defects  in  judgment  and  in 
iVftfioiiiiig,  in  Iv^irtil  thought  and  action  —  tlicse  are  the  symptoms  thai 
we  usfTihe  thetin-tif^ally  tn  a  di^hirUinei'  of  function  in  the  iiasociation 
areas  of  the  »^cirl*?x  or  in  the  aasiK-lation  and  coiiimisf^iinil  tnurte.  And 
a  careful  eliuteal  study  uf  aLst-s  in  which  lesions  have  been  found  in 
the  so-ealli'd  latent  regions  of  the  eortex  and  in  the  wntriini  <(vah;  and 
corpus  eallosum  leads  me  to  believe  (hat  such  mental  symptoiiw  may 
always  be  elicited. 

They  will  he  imti(-cd  mon*  eflpeeially  in  the  chapters  upon  apoplexj, 
cerebral  abHo^ss,  and  <«rebral  tumors. 
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ilg**  dla^tratn  tn  «faoir  lb«  on}rr  of 'IrTi'InpnM'nt  orilw  TariMU  iif«u or Ibe  coH». 
Ucdlaii  nirCiiH'. 

Disturbances  in  tha  Control  of  the  Emotions,  leading  either  to  nntrae 
excitement,  eauseles.'^  laughter,  uniiHiial  crviiig,  great  depn*prilou  and  a 
lael:   of  hariiKiiiy   ItetwinTi   ihe  assiKriatloii  of  ideju  aiiti    the  state  uf 
feeling  whieh  they  should  awaken,  arc  symptoms  pnxluceil  by  lesions 
Id  the  frontal  area  of  tJie  ecrcbnil  e<irtex  and  of  the  Ciubjucenl  while 
matter  of  (he  wntnnii  ovale.     The  same  sj'mploms  are  alsii  uoti<%il  in 
lesionn  of  the  anterior  ]H)rtion  of  ilie  corpus  callo.-'um  whieh  unites  the 
two  fnmtal  loli&s.     The  frontal  region  is  joined  by  a  largtt  tniet  to  the 
optic  thalamus.     (I'ig.  ort.  A*.)     This  tniet  pasties  inward,   lills  the 
anterior  limb  of  the  internal  capsule,  and  ends  iu  the  exteni:d  nucleus 
of  the  tlialanius.      It  was  uoticwl  by  Koilinag<d   (hitt   lesions  in  the 
thalamus  interfere  with  the  automatic  facial  cxpre^^ion  of  emotion. 
Thiid  a  patient  who  has  such  a  lej^ion  may  not  itniile  on  the  si4le  oppo-. 
site  to  the  lej^iou  when  aniuse<I,  even  when  he  can  voluntarily  con(ni(>t 
the  ris<.irii  miLscles,  and  thus  give  a  forced  amile.     This  is  another 

» proof  of  the  intjnmtc  relation  of  the  frontal  region  to  emotional  acts. 
These  are  llie  chief  symptoms  that  are  met  wiih  in  cerebral  corlicul 
disease  and  their  local  siguiticaucc. 
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LOCAL  SYMPTOMS. 
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STrnptoma  of  Subcortical  LesloDs.  - —  It  remains  to  consider  Bome 
spiH'Ial  sympUims  pnicluctfl  by  subcortical  Ic^ionH  IfxaiU^d  in  the  baeul 
gftnglia  nnii  in  tbe  cerobnil  axis.  Tlie.se  will  \ye  better  unrleratoofl 
MCtose  of  tlic  fnotg  which  have  been  already  presented  regiinlin^  the 
anatomT  nf  the  brain. 

/>mVwm  f}f  the  baml  gnngHa,  viz.,  tlie  corpora  striata,  (made  up  of 
tbe  lenticolar  and  caudate  nuclei,)  and  optic  thalamus,  are  very  common 
and  pive  ri«!  tii  many  aymptomH.  TUe»e  symptonw  are,  however, 
to  bt*  BKiribeii  to  a  coincidfiti  afll'Otion  of  the  motor  and  penM)ry  tracts 
which  \Ku-A  tbrtiugh  the  interuu!  i-jipfule  between  the  ganglia.  \'\ff^. 
48  and  r>,1.)  Hem-e,  tlie  ItK-al  syniptonifi  of  legions  in  the  lenticular 
or  caudate  nucleus  and  optic  thuluinut)  are  tliose  uf  lesions  of  the  varj- 
oas  tn»clH  in  the  iuiemul  cupKult;  ttp|M).site  tliose  bixlies,  vix,,  in  its  pos- 
terior division.  If  tlic  symptouu>  ure  ptmianeut,  the  capsule  is  prol>- 
ably  injured.  If  tlie  ^ymptou^  pai«8  awuy  the  cajit-ule  wu8  incidenlnlly 
afl'eoted.  And  tlie  eflectis  of  tlic  leaion  may  entirely  subside  while  the 
Imoo  remainif  if  it  is  entirely  limited  to  eitlier  of  thew  ganglia.  Mills 
and  Spiller  Imve  reii-iitly  nuide  a  Ajtet^ial  t>ti)dv  of  leeiona  of  the  len- 
tit-uLir  nueletiri  iniil  llieir  (ronelnniioiis  are  u^  tVilluwti : 

I.  Loiiius  restricted  to  the  leuticulu  apparently  do  not  cuuhc  sen- 

Kry  *tyniptom» ; 
2.  Motor  rTkiuptoind  probably  ntnilt  from  lesions  situated  in  certain 
Bpof  the  lentjcula  ;  spitiikiiig  generally,  the  lenlieula  may  be  regarded 
BlUi  'tor  o^^un ; 

3.  Aaurtliric  or  dysarthric  speech  disorders  re^jult  from  lesions  of 
some  portion  of  the  left  Icnticula,  whieh  pn.ihaliiy  contains  centres 
which  an*  rontyniwj  with  movementjs  which  make  ^jkh-cIi  [KMwihle ; 

4.  l)t-»truetive  lesions  of  et^rtain  portions  of  tlie  lentieula  probably 
caOH*  a  |)artt<iii  of  the  linilw  or  lai>e  ; 

6,  Thf  |iurfMt-i  or  {iur»lyi>is  caused  by  destructiv*;  lesions  of  the  len- 
tieola  differs  fn^m  diat  pnxluced  by  capsular  let^ions,  the  impairmeoC 
of  power  n<»t  Ix-ing  »i  severe  and  not  Ijcing  so  characteristic  in  the 
former  as  in  the  latter  ease  ; 

ti.  'V\w  ynrvf^in  or  |mnLly?iitt  which  is  caused  by  tenticnlar  lesions 
differs  frrtni  tliat  produced  by  cortical  legions  in  that  it  is  less  likely  to 
ditsMM-iuiitl ;  although  diR^M-iattit  lenticular  parctds  may  <iccur  ; 

7.  While   the  Iok*  of  priwer  which  resiill.s  fnmi  a  di-fitruclive  len- 
uUr  letnnn  is  [termauent,  it  i^  usually  not  intense ; 
H.  Pcraflent  true  motor  aphasia,  as  this  form  of  speet^h  disorder  is 
itrmlly  uadcrstotMJ,  is  not  caused  by  a  lesion  restiHcted  to  the  len- 

la,  no  iiuitter  what  itn  wioe  or  destructiveneHs  ; 

.  Tin-  iiicnla,!!!^^*  and  s«b<-ortex  play  an  imfxirtant  part  in  speech 

I,  one  entirely  different  from  Uiat  played  by  the  lenticnla 

iDtrmal  (-a[)«iile  ; 

'.  The  insula  is  a  part  of  the  cortical  motor  center  for  speech, 

,*s  eimvoluiion  pr»ihahly  forming  with  liie  insula  the  entire  oor- 

moNir  wutre  for  speech  ; 

I I.  Motor  aphasia  may  be  present  withont  a  lesion  of  the  left  third 
&QOtal  convnbition ; 
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le  lenticuia  lorras  too  larjjc  a  portion 
sphere  to  be  regardwl  merely  as  a  vestiffia]  org:in. 

Thej"  are  of  Interest  in  x'ww  of  the  statemcnte  of  Marie  that  thb 
iou  has  mure  to  do  witii  Bj>e«:h  than  hiis  Brwa'B  centre.  The 
caudate  uucleus  is  supjiosetl  to  liave  B4pnie  rehition  t*.)  moLioiiis  of  tlie 
legs,  ami  t\w  lenlicuhir  Ut  llutst^  of  the  ariiiH,  llieir  n.'httive  (levi'lopmL'til 
in  the  kanguiMo  nu'l  bat  siiggcating  iliis.  The  It'iiticular  uuclcuii  hai  j 
bei'u  thought  tu  have  Buuie  reUition  also  to  acts  of  eating.  ■ 

Lfsiom  of  the  Optic  Thalamus. — Kousfv,  Sana,  and  Jcllifle  haw 
receully  outlined  a  combinatioii  of  symptoms  which  they  term  the 


nimn  the  rarinaa  cuaneettras  of  Ihv 
nuclei  of  U»  o|ill«  UmImbim  II  If  Joined 
tu  >II  Iba  (ariuui  ivcIodi  uf  Uw  eortcL 
I  ComiMn  tills  vtUi  Flit.  ?<• )    (JMoti. ) 


IXimB  of  tb«  nrlaiu  nurVl  oitUIn  Ibe  n|tlle  thaJ- 
kiniu  iM  ttMdr  e9DBtcUoii>.  ">,  Abm  (uiIi«c«i1o*bi«; 
l.fr,  SiamtatrAftaTitai  Di>aTiiliiU»a:  Bui.  atit,  fibra  lu 
Milnior  VDtral  fnnTiiliiiKin'.  Unl.  /<«/,  AbRstn  juMBtlor 
ocnlnJ  CQiiTilull'in  ;  rrj,,  /,W.  nbrv*  to  oficrouluiii ;  W,  i»- 
lerual  caps  ;  nu,  nurlcu*  tuiivriiir;  41,  dunolaiirral  nii- 
elflu*-  lit,  danurantrBl  nack-u*;  an/ rf.  median  nufinu: 
dm  4«r«04iHdliui  Duclru* :  <ff.  tunltoiwrtihallr  nor.; 
em,  wniR  iBBcUaa  ;  tti,  nslnila  d>ra«*iphaika :  rl,  mt- 
imhiMnl;  «b,  *<)Diraha«t];  M<,  hr]>i>llu»l«nle  Khrr:  <i.r, 
uud«aa  ntlwr;  ■■■•,  ■ubalaiiUaBlm;  n.A,  niKhwabr- 
IMihnlimk  (  f.e,  pa  cmhrl ;  fr.  »,  met  ofttle ;  r.  m, 
cnrpua  taaiumlUaf*.     (Jacobt) 


thalamic  s}-ndron)e.  Tlieseare:  (I)  A  Buper6oiaI  persistent  hemian- 
esthf^ia  »T  nn  orgtmic  natim',  more  or  lesH  marht'd  fur  Hiipi'Hiflal  H>nsi- 
bllity,  taetiial  jHiin,  temperature,  hut  alwnvs  very  marked  for  deep  seu- 
tuhtUty.  (2)  A  mild  hemiplf^a,  usually  without  contracture,  and 
rapidly  rqrreasivo.  (3)  A  mUd  hcmiataxia,  and  more  or  less  complete 
atitereognoMS.     (4)  Severe  painu  on  tJie  hemiplegic  side,  persistent,  jmr- 


oxysnal,  often  intnlorablo  and  not  yieldinp  to  any  analf^esic  treatment, 
(6)  Choivtt-oihi'loid  mnvonicnta  in  t!io  monilwrs  ot'the  panilyz*"*!  wide, 

Thr  homii-Iuirca  nnij  heniiutlK'tosis  wliirli  (K-ea^iioiuilly  rL-iu:un  after 
leaooe  of  tiie  tlialounift  uru  In  he  rfgnnli-d  ax  (tyn)|»lomH  of  trrttatiun 
cntKtantlr  fxert«l  upt^n  tlic  nwtnr  or  st-nsiory  tnu;ts  jwiwiiig  near  il. 
Tlii-it:  arc  sohk)  locts  to  support.  thens^Tlion  tlint  tliei>pii<:  thalamus  is 
a  Bpnmry  fnugliou,  espi'^'tnlty  the  fm-t  that  h-si'itis  of  the  pulvinitr  truuso 
beminnopsiA.  It  appeure  frtuii  anatuniiral  iuvL'stif^atioiis  of  von  Mona- 
kov  that  nil  the  sensory  tracts  end  in  the  tliahuniu,  which  in  turn  is  con- 
nected by  ilA  mdintionR  \riih  all  parts  of  tho  cortex  (Fig.  7o).  Kaoh 
•eofury  tract  U  hilntenil,  hem^ea  utithitoral  lesion  of  the  thalamus  causes 
DO  eomph-tc  hww  of  Ft-iiKition.  vnn  Moiiakow  h:i»  distin^iishtitl  ^-ven 
srnanite  miiM^es  of  neuntnes  in  tlie  thaliunns,  aii<l  tnui-tl  iln.^  riiiine<;tioii 
of  each  maw  to  one  or  more  distinct  re^ona  of  the  cortex  (Fig.  76). 
Aft  yrt,  however,  no  pmctical  diagnostJc  coin'Iusiims  have  followwl  that 
cnntile  iis  to  detect  a  lesion  of  thcpartsof  thcthalanitis.  It  has  alito  been 
snppo«e4l  that  tho  tliaLmius  has  some  function  in  regulating  aiitoiniitic 
niDtionfl.  Thua,  in  lesions  of  tho  tlialamus  Nothnagel  found  an  al»wnce 
of  the  automatic  facial  expi^ession  indii^ting  emotion  on  the  side  oppo- 
site to  the  letuon  ;  tite  patient  did  not  laugh  or  cry  on  that  side  of  tlie 
fikce,  though  the  face  vi'as  not  pantlyzt.'d.  But  tins  is  not  alMiiys 
oheervctl.  Meynert  saw  a  ease,  of  which  I  also  have  had  an  example-, 
of  forced  unnatuml  positions  assumed  uneonM:iously  by  tlic  arm  and 
leg  on  the  aide  opposite  to  a  lesion  of  the  thalamuB.  Here,  Bgain,  the 
obaen'alioiis  an*  not  nuiform  and  are  subject  to  criticism,  as  the  cajisule 
ur  have  been  irntutetl. 

The  bosul  gauiL^'Iia,  tloiibiU-j^s,  have  inijMirtant  reflex  funetinns.  Tlie 
tbcnnio  centr«*  for  tlic  regulation  of  die  teropemture  of  the  Ijody  have 
bwB  kwBled  by  physiologists  in  the  corpora  striata  and  also  in  the  optic 
tUunus,  though  piidiology  dix's  nut  support  this  assertion.  Vasomotor, 
■Ki Hilary,  and  trophic  couinil  of  the  opj><  -site  sidcuf  the  bisly  has  l>eea 
ft  function  assigned  to  the  thalamtts.  The  effect  of  emotion  on  theae 
funetions  is  supfxised  to  tieohtaine<l  through  tlie  action  of  it»  neurones. 

Ai>  a  l4v^iou  limitL-d  to  any  one  of  these  ganglia  produces  no  per- 
BUUietit  symptoms  wluitever,  in  ninny  eases  we  cniuiot  detei-t  such  a 
liMOO.  As  a  matter  of  fact,  70  piT  cent,  of  the  cases  of  hemiplegia 
■re  due  u>  a  lesion  in  the  ba^l  ganglia  affecting  the  iuterual  capsule; 
tad  from  the  symptonut  and  nature  of  the  disease  its  location  there  can 
■mally  be  affirme<l.  The  diagnosis  is,  however,  made  from  the  capsular 
ynploioa,  as  already  ilttailed. 

Xowmi  of  thr  rxtrnuil  aij^iule  and  of  the  claufitmm  cimnot  be  yet 
located,  (Sl-c  Plate  XI.)  If  on  the  left  side,  they  usually  prmluce 
ptnurhirir  like  the  lesions  of  the  ij^lmid  of  Rcil. 

l/emaaa  oj  the.  corjtora  tfunfirufemtna  are  very  rare.  If  the  anterior 
pair  tin-  involve^!,  ooulomot»ir  palsy,  loss  of  pupil  reflex,  strabismus, 
and  oystagmus  may  be  pnKlucitl.  If  the  |Mistenor  pair  aru  involved 
diiiliiitauioea  of  oKinliualiim  and  of  hearing  may  be  caused.  A»  both 
pain  are  nsnally  affected  together,  tlio  combioatioa  of  the^  gymptoou 
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may  nid  in  diagnosis.  Bliiidnoss  is  sueh  a  common  symptom  of  opre- 
bnil  diseaac  that  it  is  only  wlu>u  it  is  not  dne  U)  ohoked  disk,  opdc 
atrophy,  or  neuritis,  and  when  it  is  not  of  the  nature  of  hemtiino[MiA, 
that  it  h  to  he  thought  a  local  symptom  of  qiutdrigeniinal  Icaioii,  and 
some  cases  seem  to  show  that  it  may  not  occur  from  a  lesion  there.  A 
defective  atrtion  of  the  same  branches  of  the  oculomotor  ner\*cs  on  1k»i1i 
sides  is  rather  moit>  clutracteristic  of  quadrigcminal  disease  than  the 
total  affection  of  one  nerve. 


PiMltiOD  of  the  nii«le[  or  ibe  ^ruilkr  m-rmv.    Tbr  mt<diillB  vtd  f>»a»  la  Im  In^oed  u  Iraiufanst. 
Tbo  uugIcI  of  vriglu  ytmouir),  black;  Uwend  uuck'l  (arattnrr).  red.    (Edlocec) 

Lemons  of  tfie  tcgtrnnttim  <>/  Uie  cnira  ccrrhri,  which  lies  bcneatli  the 
corpora  quadrigemiaa.  Since  tlie  8en:<4^>ry  tracts  pasa  through  thh 
region,  anteMthei^ia  may  Iw  pr'Mlui^wl  by  such  a  lesion,  and  the  pmx- 
iinity  of  the  corpora  quadrigcinlna  will  give  rise  to  iiidirtxrt  lix«I 
symptoms  of  their  affection.  Lesions  of  the  red  nucleus  cause  tlic 
same  Ktatc  of  iucoordi nation  that  <HK;urs  when  the  ptjsterior  pair  uf  the 
corpora  qiiadrigcraiiia  are  involverl.  They  also  cause  puralvsis  of  tlie 
tliinl  nerve,  wliicli  passes  through  this  nucleu.-i.  Lesions  of  tlie  foot 
(tf  the  orus  cerebri,  Jn  wliich  the  motor  tract  |Ni«ac»,  rause  hemipl^a 
of  the  opposite  side.  As  the  third  nerve  issues  through  the  foot  of 
tlie  crus,  a  lesion  here  causes  a  paralysis  of  this  nerve  on  the  side  of 
tlie  leJ*ioi».  Hence,  hemiph-gia  of  one  side,  with  tliinl  nerve  parolvsis 
of  the  other  side,  indi<Mtcs  a  lesion  of  the  ftwit  of  the  criis  cen-bri  on 
the  bide  of  the  third  nerve  paralysis.  Lesions  on  the  base  which  prcea 
upon  this  part  will  pnMliKx;  the  SHUte  combinailon  of  symptoms. 

Leniom  of  the  ponn  Varolii  ami  medulla  ohlouffata.  Fig.  77  shows 
the  situation  in  the  pons  and  na-dulla  of  the  nuclei  of  origin  of  the 
cranial  nerves.  These  nuclei  Me  cither  up'm  the  floor  of  the  fourth 
ventricle,  shown  in  Fig.  52  or  at  a  deeper  level  in  the  fonuatio  retieu- 
laris.  From  tlie  nuclei  the  nerve  flbivs  paas  thnrugh  the  pons  aud  ■ 
mcilulla  to  make  their  exit  uf^on  the  bas«  of  the  brain,  as  shown 
in  Fig.  "H.     It  is  evideutj  tliereforc,  Uiat  any  lesion  in  the  pona  or 
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Inlla  will  de«troy  eitlier  the  cmniaJ  u«rve  nuclei  or  the  nerves 
kaiiin)^  from  thorn  aiid  travn-sInK  the  cerebral  axis  at  the  level  of  the 
lesion.  The  exact  level  of  the  lesion  will  Ik?  Imlioited  by  the  nerves 
aflected,  oculomotor  pttl^  being  caused  by  lesions  in  the  eras  cerebri  ; 
fifth,  siztli,  seventli,  ami  eifrbtb  nerve  paralysis  beinpr  caused  by 
laAoag  in  the  pong,  and  ninth,  ti^nth,  eleventh  and  twelfth  nerve 
panUysts  being  caused  by  lesions  of  the  medulla.     Xbe  variutis  syuip- 

Fio.  78. 


FlcM- 


Tiiw 


Sntfl 


J . 


»»r  rl\4  iV^\mf^Wg  Spop 


TWtM^arilMbnilB,lhccT«nUI  wrm,Bnd  Uiowivlw4hiiii.    FT.  optl«  n«mM ;  Xd.  ojiti^eblHiii; 
I  I  kAi  mil  la  III  lit ;  F3.  lnicnU  pari  'if  l(il»r  rinrmttn  ;  &,  l.iU-r  cinf  rvoni  ;  Tm,  niiiBiniinarr  bodtw; 
Rfcd  ;   P<i,  '|ir>ai;   Ff,  pTf*"il4  of  mpAntla;  01,  nKrar^  V-ody  ;  I*ma,  trwitrfnip  Awviv  Ot 
I ;  Floe.  (Ii)r<-ulii>:  mt,  BitiHne  Oiwui* ;  rtV«.  iliivrlfritliini  of  f'turtli  rcD trifle;  Pyc,  pTT»BiM 
*it  IMacsmvi  Aina.  »mjwWm\  LdiL  dlfMlrlc  hibr:  I^r,  alrbdcr  lobe;  tdl,  mnUunaf  Mw;  II  U> 

loott  due  tri  lesions  of  the  eraniid  nerves  arc  discowted  in  Oiapter 
[XXV.,  where  als^t  die  means  of  (]i->tiii}cui»liiDg  lesions  of  the  nuel<^ 
iioi  tltose  of  llie  nerve  tnirik*  are  inentioncii. 

The  facts  already  stated  repinliuK  the  various  tranta  pasainj?  through 
be  poos  and  medulla,  as  shown  in  Figs.  52  to  66,  pages  112  and  I  Iti, 
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will  be  rwalleii.  It  is  evident  tliat  a  pn>sB  legion  like  a  IiemorHiajt 
or  urcii  of  laoftciiin^  in  the  pi>n8  or  meiluUa  will  <:ut  thoM;  tracts  ud 
produce  i?ii)ior  uniliit«nt1  or  bilateral  paralysifi  of  motion  or  of  Eext»- 
fcioD  in  tlio  limbs  nntl  ImmIv.  TIiIh  cnniliintitinr  of*  Kyrtiptonitt  of  cnuid 
nerve  jianilvsis  ami  «if  iianilysis  in  tin-  limbs  and  luKJy  is  rharacteriflic 
of  lesions  in  the  pons  Hnd  m^Hlnlla.  imd  leails  at  oni-e  to  (lie  diapiiifi^ 
and  localization  of  t-uc^-b  lc><ions,     Tlie  pons  also  cijotains  tlie  middle 

Fto.  79. 


Tb«  btmi  KHimlii  Md  Ibe  tKirvtwIlom.  Tc  hHiU;  NC,  unaaie  aitdMw;  Th,  thalmiHi;  Ck,  OMpi 
4U«d.  wiL;  Cop.  iMMUiriur  miaailmire:  Cud.  oriit,  (vmiinlmura;  V(Cul,  culuicn  ;  Ijc^p,  lobua  ^mad- 
ma*;  St,  AaRin  of  Vlo)  A'Atrr;  V<iU:),  awBtiailtM ;  Set.  dimlar  Omuiv;  I^.  Inhdur  ■naUttwu 
lalM>;  l^  mperinr  Hnillunu-  Mte;  Is,  ni|M^ar  lab*;  LP,  |M«t«lor  Mw;  Bl,  TonalGHM  Ubt,  «l 
vhlcb  the  ciituD«n  tnd  nionibniliw  aiv  parta.   (Dtjerin*.) 

peduncle  of  (he  rert'bcllnni,  lience  K-sions  in  the  pong  are  likely  to 
cau!*L'  symptoms  of  t-en^bflhir  lyjK'  alix-ady  wusidcred. 
I    Oerebellftt  Symptoms.  — Figs.  80  and  82   show  the  copnections  of 
the  cerelK-lluin  with  tliu  cord,  with  tlie  \nm^,  and  with  the  cerebrum. 
Klg.  81  iih((ws  the  structure  of  the  cerebellar  enrtex. 

Jii'it'untu  of  thf  (trt'fM/Ium,  if  hx'aied  in  the  hemisphere  and  not  in 
the  nifdian  ur  verniifortn  lolw,  anil  if  of  tiueh  a  tiature  as  not  to  exert 
pretuurc  on  surrounding  parts,  may  not  produce  luiy  (Symptoms.     If 


i 


tlte  ItKtoD  in  in  Uie  vcrmifurm  htUn,  clistuHjatK%  uf  coordination  known 
Bfi  wrfltvllar  ntiixin,  otrurs.  Tliis  o^usists  iu  an  inability  to  walk 
jwillif'Ut  »la|rpfrinj:  like  a  drunk<'n  man.  Thr  ataxia  exists  only 
rbilc  the  patient  i^  in  an  upriiu;ht  poriition  ;  it  rarely  atlK't»  tlie  motions 
the  amis,  and  when  it  doea  it  never  interferes  with  the  fini'  adjust- 
mentA,  but  only  with  exIeuMVu  movement*  in  Kptice — r,  </.,  grasp- 
ing objects  at  it  distance — that  involve  an  act  to  prc8er\'e  the  Imtance. 

FiQ.  80. 


«Vk^ 


If    *- 


ts  aba*  tlw  aamaeUoH  at  the  oerAdliini.  SQ  aplul  cotd ;  O,  tolamm  at  0«a ;  8, 
I  «f  Piiifcih  :  MIKO,  «— Julia  obUnsnlk  at  trntaij  (Uetumtloa  ;  O,  i>Ilv« ;  (f,  BU<\¥tt»  |[nc-iU> ; 
t  cMaca«M  I  r,  (IU  twrve ;  l^mt,  font  Vamlll ;  Vt/f.  elghUi  oerra  and  Iu  bimiImk  ;  /*.  flllct  i 
fy,  pjtamU* ;  rVui,  mi*  n-rrt.ri .  RV,  Kd  oti'-lrMa  fit  Uf^iWAlum  ;  fV,  torpnm  dntalaia  of  oortbd- 
Imh.    L  tolS,*«rin«*  Inu4a  wwiKcllgg  Um  oenbaUnn  «lili  Uia  apdual  wtd,  wdalia,  yuan,  n»A  «na^ 

Clorifig^  the  eyea  does  not  incrca^  Uic  ataxia.     Iu  these  respects  the 
ataxia  iliflcnt  from  that  of  posterior  scleroeis. 

A  MH^md  oliaructertHtic  s}*mptom  of  cerebellar  difl(>flse  located  in  the 
Tefmiform  hiitv  w  verlij;o.  Tluii  may  he  very  severe,  but  tm  it  may 
oocor  without  ataxia,  and  ataxia  nuiy  Ik>  prc^^iit  without  vertigo  (tlioiigh 
ranly)f  the  two  are  not  U>  be  eonaidcred  as  interdependent.  Vertigo 
it  iaeroued  by  risiufr  t^.)  an  erect  jxmition,  hut  may  jhtsIhI  when  ttio 


pjitient  is  in  btxl.  It  dct-rcascs  somewhat  wbcu  tlif  putit^at  liaa 
rcnuiiiicd  tixcd  in  any  po^ttioD  tor  Bome  time ;  but  is  always  incrcflMtl 
when  he  opens  his  oyoa.  The  vertipi  is  usually  an  e»rly  symptom 
of  (!crnt>c1Iitr  (liiM-a.'^.  It  18  more  i^oustaot  and  pereiatcnt  io  oases 
in  whii'h  th«  intniemnijil  proAsiirc  is  inflrcawni.  It  may  gmdnally 
p088  off  ill  other  immw.  Ci-n^lK'Har  vi-rtigo  does  not  difler  from  vertigo 
Mfiniftre'a  disease,  and  is  probably  due  to  an  affection  of  the  ter* 


ft 


DlittiintijBlle  rapmcDtatlati  of  ■  •Mlion  Ihrouicti  Ihe  nrvfacilnr  rorWx.  /,  ■Mlnciiter  h^vr :  U, 
gmmlaj  layer  j  ITf,  while  mali«f ;  /*,  PurkioJciMilI  with  I tA  nmn von«,  p,  ^Dtering  the  wtalUBMner; 
5;mftUnctlitW<«Jbof  iDoIecuUrbi-H;  £.  larfVfUitlitPC^U  vltb  ha»k«t  Abnn,  A -- tbfw  bwkvl  Oibnm 
surround  tho  body  at  Uu  PnrfcinjBMll  abown  ts  doU«t  iniUli3«;  G,  »]!■  of  ih«  pranalor  lay«r,  vtth 
loUK.  ■tnliclil  ntunxoue.  y,  uc«udiDit  lanalMultr  layer,  uid  Umtc  blAirotlan  to  bo«MiK  luiip-atlal 
alirra  — thnw  Hhiva  run  ti  right  uif;lM  tA  Ibc  pUnr  orncLian  of  the  plutc;  .V,  inaatt-llkr  Ifniiinallna 
of  n-liltr  Itlirva,  m,  pril*Tin|[  tlip  oerrlwlliicn  fVi.iiii  williiuil ;  H,  l>nc  Oivl^l  «<>ll  at  lb«  •hkukI  iy\ie,  «ltb 
ilrndrltn*  Id  hoOi  icninuliir  Mid  iiiiilivLalar  layrr*  «nd  m-unuone  divldlug  Mill  rabdlTldlng  la  ih«t  fn»- 
ular  Uycr:  /.  Ifrniiiiiil  nU(iii-iiii>  4riil  Tilirvit,  i,  i-iit«rliiK  llii'rrrrhcllun  rnxn  wlUiauCMtdMMliDganMnd 
.UiebimncbnorUivrurkinJocrllR.    (8urr,  AUm  of  Kcrm  Cclla.) 


minol  fibres  of  the  labyrinthine  part  of  the  cightli  nerve,  from  the 
eemicircula.r  cuduU  or  their  nuclei.  The  vertigo  of  MC-ni^re's  disease 
is,  however,  usually  accompanied  by  deafness.  Atuxiii  and  vertigo 
tof^ether  afford  strong  pre^umpliou  of  dirwase  in  the  vermiform  lobe, 
althoufrh  neither  alone  Is  sofficient  for  a  diagnosis. 

Another  symptom  of  eerelK-llar  disease  is  a  loss  of  tone  in  the 
nmselea  of  tlie  bark  and  ncek  leading  to  a  lack  of  power  (o  mainlnin 
the  balance  and  the  en-nt  [MiHtun\  This  often  rcRullri  in  abnormal 
postures  of  the  body  and  in  a  tendency  for  Uie  head  to  be  held  away 
from  the  side  of  the  lesion,  The  rchuuition  of  tlie  muwles  may  occur 
Piiddenlv  from  time  to  time  and  is  not  constant.  Each  cerebellar 
hemisphere  controls  the  mu^les  of  itd  own  aide. 
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Thi?  iudirevt  \w»\  Kyuj]itomfi  of  eeivlH-lUr  diiW'UM'  may  be  numer- 
ous. Tlicy  are  tUw  tn  an  iiHectton  of  tlie  lnu>t<i  nurl  nervo  nuclei  in 
the  1*008  an«I  nie'lullH  (hw  Fi^.  53).  Varidits  furnit*  uf  pamlysis  and 
aniwtJiu$i.t,  voMomotor  dlgturlmncos,  ob»tiuute  vuinitiug  of  a  projecitilQ 
chancbu-,  (^ueml  (-ytnptoiuri  of  iiilraciuiiiaL  diwasv,^'.  (/.,  headache, 
optic  neuriiiit — art-  iir*ii:dly  prownt  with  uniKH-s,  ul>j«-i!fwes,  or  hemor- 
rhages ia  the  oerelieUuu,  e8|MH<ially  if  they  are  iu  the  median  lobe. 


rtfai 


>ls 


Uagrmm  Aawinm  Ae  ooanaetloDa  or  Uu*  evrrbrnnm.  eU,  ctrabnIlBm:  »~ip.,  dlreet  oenliclhu' 
Ohb  tMl  Ifitaal  enia-  nlir,  oIIm;  fj/f,  lalifrinthiDeMttioa  M  ■ndllMn'  ntrrv;  ptAt.,wupvtiotp^ 
fcaJi  to  IM  1*4  Burini*  (■.  mftt:  r.^..  cor^'im  •^uadiipenilDa  ;  /r*.,  Ilbm  fnm  mlildk^  otrvMbu- 
fadMMfa;  JU.  AhiMfRiBi  pnn*  nudd  la  ecrclH^llum.      (Jacob.) 

TTw  i-<omb!nntton  of  oen-benar  ataxia  and  vertipo  witli  these  and  other 
iTmptonu)  of  pons  disease  affords  clear  evidence  of  disease  in  the 
oereoaMum. 

Leaona  of  the  nerehelhim  have  iin  apparent  effect  upon  the  mental 
pov«nt  when  Uiey  occur  in  adultt*.  A  deficient  development  of  the 
oerebellum  is,  however,  a  fn-queiit  rauw  of  o«»ngeni(al  Idiot-y.  Wlien 
one  cereWlLir  hemUphere  faiU  to  develop,  the  opposite  olivary  body 
ia  the  nMnluIla,  and  sonii-tinit'i*  theop)»<>Kifo  hewiisphere  of  the  cerebrum, 
prennt  un  atntjiliic  ap[>eanince. 

Lorions  vf  the  middle  pe*luocle  of  the  cerebellum,  the  crura  cere- 
bdlx  »d  poniem,  produce  charaoterifttio  symptomfi,  Theiw  roneist  in  a 
tendenoy  on  the  part  of  the  patif^nt  to  awiime  a  forced  poRition,  to  turn 
ftnwird  or  fall  towanl  one  uide  in  walking,  nr  even  to  revolve  com^tUDtly 
diOOft  one  aJii»t  iti'  hifl  IxkIv.  The  foroed  nKwementB  may  be  made  by 
tbe  eyes  (poojugate  deviation  in  one  direction),  by  the  head,  or  by  the 
entire  l>ody.  Iu  a  ease  wen  by  the  writer,  in  which  the  autopsy 
^owed  a  tuberculous  tumor  iu  the  lel\  middle  pe<luucte  and  in  the 
Wfiniform  lobe,  in  addition  to  ataxia,  ve^ti|^l,  vomiting;,  and  headache, 
tlw  p«ti«rnl  lay  mmstantly  on  hia  left  side,  and  ^hea  he  turned  upon  hie 
ha)i>k  or  toward  the  right  side  tite  vertigo  became  m  excessive  that  be 
VH  oldiffiMl  Ot  resume  at  once  his  former  position.  In  walking,  this 
BftCient  dliitwi>d  a  fendenny  to  fall  towarrl  tlie  ted  side,  and  found  it 
UUpombU' to  tumanmnil  Uvuiirtl  tlit*  ri^lit.  Inaniitherca.se,  a  liicera- 
tioa  of  ooe  peduncle  due  to  a  fracture  of  tlic  base,  caused  constant 
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■vigorous  movements  of  rotation  about  the  lung  axis  of  the  body  tow^ 
•tlie  aft'fctcd  side  for  three  tlays  until  death  (M'<-urr«l,  Siifh  poiticnbt 
may  lose  iheir  l>alanc«  iu  moving  In  one  direction  — c.  y.,  forwanl  or 
backward,  and  in  attempting  to  regain  it  they  may  t>&  obliged  to  hattit'D 
their  movomonts.  This  hii8  Ikjoh  interpreted  wrongly  as  a  tendency 
to  (H)mpul8or\-  walking  in  one  direeiion  —  <■.  g.,  bn<*kwanl.  It  i> 
really  due  to  ihe  verligi>.      Le»ioni«  of  tlie  other  peduucleii  of  tJie  cere- 


bellum do  not  prmluce  any  kno-wn  characteristic  tn'mptonii^  aside  rrom 
those  of  rerel«'llar  di(«HU»e.      Hut  when  the  superior  |«Hluni'l(Sf  are  the 
scat  of  a  leMiun  it  it*  not  unconimtiu  to  have  oculomotor  pamlysiR,  M 
es|Kx-ially   (wralysis  of  the  fimrth   nerve,  as  an  associated  symptom.  " 
And  when  the  inferior  pcluncle  is  aflecte<i  there  is  nmially  an  alter- 
nating hemiausetitliesia  from  lesioo  of  the  formatio  reticularis. 


1  i:ii t J 


THE  EXAMINATION  OF  THE  OEREBEO -SPINAL  FLUID. 

TV  eramination  tj"  the  «7rAro-*pina/  Jfuitl,  obtaJDcd  by  lutnliar 
poncture  in  acoonlanco  with  the  method  of  Quincke,  ts  of  value  iu  some 
of  oervotu  diMa^e.  Quiocke's  puncture  sliould  be  done  will) 
ict  mro  as  to  iue|Kii§,  Init  witJiout  an  auawthetie.  Lo<-al  aiMeiithet^ia 
ilh  riilfinrthyl  tpniy  tiuiy  lie  UKctl.  It  i»  pcrthmujtl  Uy  luyiug  tltu 
{ntietit  ujKUi  the  si<lo  arid  l)c*iidiiig  tlie  IxHlynH  tar  furwanl  a^  [MiSHible, 
tbe  tliighii  betu^  Hexed.  A  lioUuw  uet-dtf.-  uiie  niillimctrc  in  diameter 
thoQ  thrust  lKrtw.!vn  the  tliird  and  fourth  lumlxir  spinc^i  in  the  middle 
directly  into  tlie  fipinal  cami),  \t&  directiuii  being  u  little  upward  iu 
dT  to  avoid  till'  kiiiina.  The  fiiurth  lumhar  8pine  in  on  a  line  con- 
ntt?tiiig  the  crests  of  the  ilium.  It  may  In?  ihriibl  from  three  tu  eight 
iTntimeln*  U'fun-  rvarhinff  the  spiiml  »inal,  a«-ennling  to  the  age  and 
ttiesB  uf  die  puticut.  AVhcn  the  stylet  is  withdruwu  tliecereluo- 
innl  fluid  will  flow  out  of  tlie  needle,  either  in  a  gu»h  (if  there  is  a 
i  iopretue  of  prcnsure)  or  drop  by  drop  (if  there  is  little  [)re»»ure). 
IfttckMADot  flow  fireely  tlie  flow  can  be  inerea.sed  by  placing  the 
patieoi  ID  an  upright  |Hisltion.  Kmin  a  few  dro|iK  to  filly  vu\m  eenti- 
metTM  amy  be  withdniwn  witliout  any  ill  cfieetH.  The  wound  in  to  be 
dcMnl  Willi  L-*il1<HlinQ. 

TIh.>  mimial  c:rn-bn>-4|iitial   fluid  is  clear,  and   cnntnint*   no  lympho- 
cyies,  or  ni>t  more  tlian  two  or  three  to  the  eubie  eentiinetre  utter  een- 
trUtigaliicjtion.      It  flowg  slowly  from  tlie   needle  and  there  is  little 
IV.      In  dtdeaite  it  roav  be  eloudv,  e«~tntaining  fibroun  Blireds  and 
it  may  be  Inadcd  with  {yiiiphiteytes,  fntm  1<H1  to  KHK)  Ui  the  cubic 
nlimrlrr  and  it  may  l>i>  ho  increa»«etl  in  amount  aa  In  t^purt  with  foree 
m  the  nee<ile  showing   a   marke'l   riw;  of  pre}*8ure.      It  may  also 
euoiaiu  varioui*  microorganisms  and  leucocytes. 

In  all  cases  of  iiyphilii*  a  e^*nJ<iderable  number  of  lymphocytes  are 
found  ;  bencc  iu  cast*  of  ttyphilitie  tub<>i),  of  tnrphilitie  pare^iii,  of  ^philia 
of  tiw  brain  or  ouni,  nf  isyphiliiir-  nieniiigili.>«  or  giiniina  the  exaniina- 
tkn  gives  positive  results.  In  meningitis  of  the  brain  or  cord  ajid  in 
diffuse  abnijuas  of  the  brain  ImiIIi  lymphot;yti«  and  mtcnMirgauiHUiM  are 
Awad.  Tbe^  tnay  eiinsitit  of  dipIoc<i(-ei,  or  piM-nmiteotii'i,  or  Hlaphyl- 
oooc<ci,  or  strcpUx-oci-t  pyijgenes,  in  ui.-eonlaiiw  witli  the  nature  of  the 
MM.  Tlu'ir  presence  is  of  thorapenlic  a-«  wpII  n^  of  diagnoslic  signifi- 
ODW,  in  view  of  recent  disouvencs  uf  i^erum  therapy.  In  neuras- 
tlienta,  in  alcobolism  and  toxic  neuritis,  in  the  psyclMses,  and  in  all 
forms  of  nervous  rliseftse  in  which  there  Ia  no  syphililic  eleroeut,  the 
fluid  i»  flear  and  enntains  no  lymphocytes.  The  pnwuro  of  the  fluitl 
■  raised  in  all  the  conditioiiit  in  which  meningitis  i^  pr<f>ent.  It  may 
also  be  greatly  raised  in  hyilnicephaluH,  in  tumors  of  the  brain  or  cord, 
and  in  unemia.  The  protcid  coatent  of  the  fluid  is  teiid  to  Ira  raised 
to  all  nffm  where  the  lymjilHicytes  arc  found. 
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ORA2nO-CER£BRAL    TOPOaRAPHT. 

The  fliagnnsis  of  Ioc>al  l^iuns  in  ihe  brain  leads  in  many  casee  to 
Mirpioal  tit'iitmeut  for  the  removal  of  the  disease,  Buch  as  c-loU,  tumors, 
or  ahs(.'cs.«*'s.  It  is,  tiitinfore,  essential  to  know  the  exact  relation 
between  prominent  jjartsof  the  8knll  and  tlie  fii«>tun«iind  i^onvohilicine 
of  the  brain.  This  relation  Uha  been  carefully  determined  and  certain 
rules  have  bivB  laid  down. 

The  relation  of  tlie  brain  to  the  aktill  ts  shown  in  Fig.  &4. 

Fia.  84. 
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Th*  nItUoD  of  Uivftwiimar  ItolandvkEul  8r]*lui  to  IbeskuIL 

Tlie  rule)*  fur  fiiidiiif;  the  fiinsuruR  of  Sylvius  and  Rolando  by  measur- 
ing tlu!  skull  are  as  follows  : 

To  find  the  fissure  of  Rolando,  lay  down  a  line  from  the  root  of  the 
noee  to  the  oceipitaJ  protuberant*  over  the  top  of  the  head,  and  take 
a  p>iut  0.f).57  of  the  dislnntH;  back  upon  this  line.  This  |M)int  will 
oom'fi|ioud  to  the  up|KT  end  of  thp  lissure.  The  fissure  makes  an 
angle  of  O?**  with  the  metliau  line  just  mesisured.  Henue  if  two  8tri|>8 
of  metal,  fixed  to  one  another  at  tins  nnglc,  l>e  placed  on  the  head  with 
their  junrtiun  upon  the  upper  end  of  the  fissure,  when  one  strip  is  on 
the  mediiin  line  the  other  strip,  poiuting  forward  and  downward,  must 
lie  over  the  fissure  of  Kolaudo.  In  its  lower  third  the  fif>8ure  t>ee<:inies 
a  little  more  vertical  than  the  strip.  The  fissure  is  about  three  and  a 
half  inches  long. 
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To  find  the  fi.HSure  of  Sylvius,  lay  down  u  base  line  from  the  lower 
mai^in  of  the  orbit  to  the  auditory  meiitus.  Lay  down  a  second  line 
panillol  to  thp  biiso  lino  fmra  the  external  angular  process  of  the  fmnlal 
bone  buc-kwnrd  unc  luch  and  a  quarter,  and  then  meaisure  upward  one- 
quarter  Df  au  inrli  ;  tliiH  givcA  jKiint  one.  Find  tht^  niiint  prominent 
part  of  the  parietal  eminence,  and  fmni  it  dniw  h  line  downvsitnl  per- 
p(fndieu1ar  to  the  hase  line,  and  on  this  take  a  point  three-quarters  of 
an  inch  below  the  eminence;  this  jrive^  point  two.  Join  these  two 
points,  and  the  line  will  lie  over  the  fis»!*urc  of  Sylvius.  The  anterior 
limb  of  ilie  fiwui-e  will  l>e  two  inches  behind  the  external  angular 
pmcess.     The  fissure  of  Sylvius  i**  alwut  four  inehefl  longj. 

To  find  the  {)arieti»-<>ci-!pital  fi»«nr(>,  crontinuc  the  line  of  the  fissure 
of  8ylviiis  to  the  meillan  line.      At  their  jnn(*liiin  liea  tliis  fisgure. 

Sinec  all  areas  now  open  to  surgical  operation  can  be  located  with  a 
defioic^  relation  to  these  tlin*  fissures,  no  furtlier  rules  uro  necessary. 
As  ia  opening  tlie  skull  it  is  customary  to  make  a  fvuestrum  of  at  len«t 
an  inch  in  diameter,  and  as  it  is  frecjucntly  necessary  to  enlarp:e  the 
opening  much  mnro,  a  piwjoduro  in  no  way  d.Tngenms  under  aseptic 
oonditiond,  there  is  no  difHcuIcy  in  recognizing  the  fi.'isures  and  con- 
volutions exjMJscd  if  the  rules  are  elofloly  followed.  Prior  to  the  large 
incision  of  tlie  scalp  it  is  well  to  mark  eerlain  jwints  upon  the  skull 
by  tlie  "thnrp  point  of  a  chisel,  so  that  when  the  bone  is  laid  bare  sur- 
face lauiimarlcs  may  si  ill  be  koiJt  hi  view. 


V\]\T  U. 
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SECTION  L 

INJURIES  AiND  DISEASES  OF  THE  NERVES. 


CHAPTKR    VI. 

INJURIES  OK  XERV'ES.     XECRmS. 


INJURIES  OF  NEBVES. 


frwjUf'Dtiy  injiirwJ,  h 


(I  in  tI) 


EnvKS  are  trwjUfDiiy  injiirwl,  ln-ing  i-ximmw*!  tn  thoir  long  cnnrse. 
The  path<»l'»(ri'-':il  vlUrU  of  Kurli  injury  au«l  the  syuiptonis  pnwluwxl  ure 
somewhut  difffrcnt  from  ihose  tliie  to  nt-nrili^.  Hcrit'e  tlioy  ii'4juirc; 
A  Mpitrati:  oon*ideratiori.  Tlie  p:itholof;cii-al  i-tfects  of  injuries  to  ncrvt'S 
have  \wen  a«*rtoined  very  larjjt^ly  fmm  fXiKTinipntal  dlvittioo  in  luii- 
mals,  but  tlicn?  is  evi'ry  rwifftii  to  iM-IIeve  timt  tlie  pnKi'j*  in  miiri  irt 
id<.'nti<3il  wiih  iJial  in  aiiiniiils.  The**  pffiHTts  arc  still  a  mutter  of  cion- 
^^BDVurn'r  ilifTcn'Dt  observers  huving-  weu  ilifTervnL  apiR^irjincvs. 
^H^  Af\i>r  (livtttton  of  a  nerve  trunk  a  pHHt-M^s  of  degeiierutiou  wt8  in  nt 
^Bie  poiDl  of  injury  and  involves  a  KuudI  portion  of  the  tvntra]  end, 
^Bod  the  entire-  {k-riphentl  part  of  the  iier\'e,  from  the  seut  of  injury 
^Bbowanl.  Thi)«  pr(N-e9!*  may  Ixt  moix^  nr  \i'»»  compk>te,  ami  nuiy  or  niay 
Dot  hr  tiiUowiil  by  a  nn'ond  pnK-ofM  of  n^^neration  in  tlie  injnn^I 
Bcrve.  It  IS  neeeHBttry  to  diHtinguiah  between  tJie  degenerative  and 
niKenerBUVe  pnicew^-s. 
The  Process  of  Degeneration.  —  When  a  uerve  is  eomprcffj^ed  by  a 
^li^ture  or  tiin-eps  with'Hit  t-ntlicient  force  to  rupture  the  sheath  of 
^^Bi'hwann,  the  myelin  h  driven  away  frnra  the  point  of  preiwure  in  both 
^^Enftion»«  and  die  axi^  i-ylinder  i»  <liMnte}^rated  and  mingled  with  it. 
It  iiii[;ht  tie  Hup|KKvd  that  the  notUi^  of  Kjiiivier  would  prevent  fHicU  a 
driving  back  of  the  myoh'n,  but  tlipy  seem  to  offer  but  feeble  resist- 
ance, mt  that  the  ejitire  filin>  on  either  Hide  nf  iJit>  ettniprewvHl  .t|Mit  ix 
bol)^  not  for  some  little  distunee,  the  eheatb  of  Sehwann  between  the 
duufulHl  portions  t>ein);  h-fl  empty  or  couliiinin^;  only  a  little  {rranuhir 
(M>ri>'.  If  tlir  fl)ii-:ilh  iif  Schwann  is  ruptured  or  is  cut  through  the 
myelin  exudes  in  little  dmp«,  which  are  min^U*<l  with  the  di'-bris  of 
thr  sxitt  eylinder.  In  a  short  time  irhauj^iu  of  a  degenerative  i-liaractcr 
wt  obwrvt^l  in  liie  nerve  on  lioth  eiders  of  tlie  point  of  eompressiun  or 
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'^division.  Those  on  the  central  eide  are  limited  to  the  immedlau 
neighbiirhuKHl  of  thv  iiijiireil  rt|M>tj  &u<l,  acoordiiig  to  liaiiviKr,'  do  out 
affect  the  ntTve  for  a  distftiiue  gr«itj>r  then  aceutini<itre  from  the  p*"-!!!! 
of  comprtssion.  Rt-wiit  investigators,  hn\ve\'er,  find  wrtain  minor 
lea  of  dt^nerntion  throQghnut  its  entire  length  up  to  tlie  ueurone 
iy;  and  u  secyudary  atmphy  of  ihe  bo*ly  itf<elf  after  lony  diioiw, 
■6  wfler  amputjiti<m  of  a  lirah.  On  the  jK'ripheral  Bide  of  Uie  point  of 
pressure  the  degenemtion  is  eoiiiplcte,  involving  the  entire  ner\'e  ilr>wn 
to  its  tinest  tenui nations.  The  pnw;e«8  begins  at  once  in  the  entire 
length  of  tiie  nerve.    Tlie  firet  elmnge  noticmi  is  a  breaking  up  of  the 


H«<CnBPTailnn  nr  m  tittrma-rra  (U^it  nftrr  injnrr.    Tl>«  iipp*r  ■r'viiiin)  Uananill  I 
Die  liiwr  II  detp-unraKO.    Oml«  Botd  lUlu. 

jlnyelin  sheath  into  Bcgments,  and  then  into  emnller  mji«*ca  and  drops  ] 
(Fig.  «5),  u-hieh  finidly  nntlergo  further  dii-lnlegrtitioiij  tfither  by  a 
fatty  or  aibumiooid  de^neration  or  by  a  prrx^ese  of  sa{H>nification, 
until  a  finely  gnmulur  mass  atone  remninH.  Hence  tiie  contour  of  the 
fibre  bectinios  iritigular,  the  shmlh  of  Schwann  bulging  at  places  "witli 
[the  {atty  mass  and  at  otiier  plueea  being  collapsed  and  empty.  ■ 

Aft  dit'  my<'Iiu  undr-rgoes  these  rlianguK  the  axis  cylnider  usually 

lerates   into  a  grannlitr  nuuis. 


IKJVBJE3  or  NSSrE3. 

•Uglit  iDJaried  it  mar  remain  intact,  and  although  deprived  of  its 
it  i.«  capable  of  rpmiminp  thut  function  at  any  time  when 
ition  of  the  myelin  sheath  liaa  tak<'n  plaee  (Fip.  J<(>). 
Thu  eh<^th  of  S<'hwann  aitvt  tjikc«  part  in  the  process  of  d^i^Dera- 
>o.      When    that    pnM-ess   hsis    fairly    begtui    nnmemns    nuclei    are 
vrd  liniD)ir  this  shciith  in  each  intemnnnhir  w^m-nl.     They  may 
iv<5  oomv  by  a  pnweas  of  segnientution  from  the  original  nucleus  of 

Fio.  M. 


(safanctTsfanttwvUv-ai:-.-  .iijuf),    >A-*ulo*cldiUlnallte  Utty  AtbtU  ttt  [ht 
nwdallarj  «kMUli  Uk*. 

tite  MigtiitiittiiM  Itjiiivirr  hold.t.  But  NVnnumn  aiifl  Maver  have  shown 
tlml  thry  upiH-ar  sm  eurly  at  tJie  extreniilies  of  tlie  sequent  us  they  do 
in  tJip  vii'iniiy  nf  Uie  inirlena,  and  tlieri-fnre  ruruiiider  (hem  u  new  for- 
matiim  t>ripn»ilii^  iu  the  gmnnlar  or  pn)t(>plu.sniic  miLss.  Tixzoni 
thinks  them  emifrraU**!  i'oq>usr!c/-,  wlule  Koi^iiheim  hohU  that  they 
ciirai*  fn>m  ebe  eannt'ciive-ii.-wut'  <f'll«  along  the  («heath,  which  divide 
mild  middply  and  -ihow  jxiwer:^  <if  emigmliuu  as  >^K>^  as  tlie  pnx>efts  of 
dcv«»tration  Ix^ns.  When  tlie  gruindar  mass  ia  ahgorl>ed  the** 
aut-h-i  n'uuiin  watliTTHl  along  the  shnilh  of  S-hwHiin,  iiinl  it  h^l^  Ifeen 
*vggL¥iol  iJiat,  when  in  an  euiply  (Oiealh  a  new  axis  rylindrr  apiwars, 
it  oWrA  itM  exiMl^.'iKt!  to  thuac  nuclei  wlueh  arrange  theiuK'lvcs  in  a  Uuc 
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and  develop  into  tW  new  fihrc  (AVolbci-g).  Tins  view,  however,  }w 
not  met  with  general  acceptance,  tlntiijrli  ivwntly  nrgfd  by  Ballauo? 
and  Stewart-'  If  no  repeneralion  wouni  tlicy  disapprar  ^uJaally, 
nnd  then  the  only  rvWr.  of  the  former  nerve  fibre  is  the  empty,  oA- 
lapyetl  sheath  of  Schwann,  which  rejnainB  ns  a  oonnective-tiasue  Btrand. 
The  increase  of  tiin^lci  nml  cionnw-tive-tlsaue  fibrils  in  the  endo- 
npurium  and  perineurium  which  ain-onipanies  the  process  of  degvD- 
eradon,  aids  in  the  tnuisfomiatJon  of  tlie  uer^'C  into  a  band  of  cnruieo- 

ive  tissue.     (Fig.  ?7.) 

Fio.  87. 


CroMi  MnUoB  or  Ml  nluar  acm)  In  ■  daiv  of 'trii<''r>''niik>r>,    TtwIiundlHaf  iivTcsvB  Ifac  Wti 
are  ci>mpU>ti'lT  ili'Ktnr ruled. 

The  degeueratiun  that  uffecrt^  lite  nerve  is  ouiiUnned  to  the  terminal 
}lates  upon  tlic  muscle.  Tlicsc  arc  clian^;ed  into  ma^irtos  of  j^miiulrti 
are  finally  absorbed,  oouueetive-tissiie  pluU«  iK-iiig  left,'  AVhethcr 
toy  eliauj^'8  oeeur  in  the  scnwr}*  terminiil  organs,  such  ob  tlie  tactile 
pnrpiiscles  or  teniuniU  liulbfi,  ha^^  never  been  a-scertiiiued.  Tliost'  who 
l>elievc  that  the  individual  axi»-cyliuder  fibrils  terminate  iu  the  epi- 
thelium of  the  skin  rite  the  tropiiic  changes  ttiat  often  ooeur  on  die 
rrfaoe  as  evidetire  that  tliis  covering  of  the  body  flharea  in  the  nerve 
»TI»  Hading  of  Nt-rve*.     Thff  Miinnillmt  Co.,  1W2. 

'GcMtler.    I>ie  aiotorische  Endplattc  and  thpa  Bedeutuny  fur  die  per iiilicre  Liihui 
LeIpBig,  1885. 
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IHJUBIBa  OP  MiSIES. 

cbaugcA.     The  process  of  dcgeocratioa  U  coai- 
pltiu  in  about  two  wwkn  aftor  tliu  injury. 

The  cut  end  of  the  diviilwl  nerve  becomes 
swollen  into  a  bulboiu  extremity  by  a  growth  of 
ODoneclive  ti»>ufl  and  by  tlio  development  of 
fine  nervo  fibres    in  pri>ocAS   of  regeneration. 

■Kliis  fi>nus  a  very  senBltive  Hcir, 

^H^  A  true  uuion  of  tJie  divided  entls  rarely  occurs. 

^^ftll  surgeons  believo  that  fuuctiou  may  \m;  nip- 

^^lly  rcAunwtl  nfier  Huiiirc  of  freshly  divided 
m-rvt-g,  and  rijiid  restoration  of  senffatioii,  ab- 
«:n<*e  of  wit?iin;5  and  retention  of  niuseular  tviu- 
inictility  nuy  tie  Ldcco,  oecordin^  to  Bowlby, 
ms  oortaia  proof  of  restoration  of  ooutiuuiiy  nf 
a  divided  uerve.  Ihit  exjuTimentM  ii{><iu  atii- 
maln  da  not  ocmfimi  tliis  view.  It  sct-ni^  pii>!>- 
alde  (liat  utidvr  ditiTereot  cireuiustanees  diflerenl 
pHRvwen  oceur.  It  is  undoubtedly  true  tluit 
in  wtmc  ca^cs  the  dc^enenitive  process,  so 
Ifniplti'-ally  picturtKl  by  lianvier  gixa  on,  fmui 
the  beirinnin^  ft<;ment;itioti  uf  tlio  myeliu  down 
to  tlie  final  result  in  the  cunniHrtivc-ti^suefltruiid, 
the  ndie  of  Uie  empty  shciitJi  of  Sehwiinn  ;  while, 
in  other  atsies  of  a  less  serious  nature,  the  de- 

Kmrtion  is  less  wimplete  and  there  remains  a 
re  c<in^.>tting  of  a  sheatli  of  iSe-liwanu,  c<m- 
toining  a  f^nular  maits  wittch  may  be  cither 
aa  axi«  eylin<ler  or  a  nun's  cnpHlile  of  develu|>- 
tn§[  iutii  an  axut  rylinder  under  favorable  eir- 
caoastanoeH.  If  tJiis  is  tlie  ca^.  we  mn  aflirm 
Unit  brilliant  mur^'eal  )tiie<%ss<'s,  with  rapid 
rartotstloa  of  nen'e  function  after  suture, 
«r»  pnasible  when  only  partml  degeneration  is 
^  prtMwit,  but  are  impoesiblc  when  total  nnd 
■■xten.-iive  destruetion  of  the  nerve  fibre  Irns 
PBn^arml. 

The  Process  of  Regeneration.  — Tlie  pnK'- 

W8of  regeuerati'in  begins  about  two  weeks  after 

an  injury  or o.xjKrinieulul  section.    With  repird 

to  Uie  mrthixl  of  thia  process  two  divei^ut 

*  wa    are  heid.     I^nvter  aitd   his  followers 

rm  tliat  the  new  nor\-c  U  wholly  a  prodnct 

tfaeoenlnil  viui  of  th<*  injiiro^l  ni-rve,  gT*)w- 

OOl    from  it    nnd    making   its    wtiy    along 

track  of  the  |H'ripIn*nd  end,  whifh  takes 

oc*tive  |>nrt    in  tlie   process.     Tlie  central 

end  of  an  iu'lividual  nerve  fibre  Ixy^'omes  hy- 

pvrtr^ijihicd,  and  from  this  swollen  pari  a  hiu- 
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dlaml  vTllnn  (>f  ■  itvrrvllbn 

>  iniiiM-K  p!|!.  l<i(l«i-hi>w»kf 
suin.  Ill,  Hill  cjtllnJri:  itr, 
ti«w1]r  foniM^  Bitu  ryllnitrr 
bniDcli  ilirldlnit  Into  attnj 
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le  new  fibre  starts  out  already  mediit!ate<l  and  grows  onward  into  the 
old  slicmUi,  wliii'h  it  follows  do^^•n  until  it  ronohrji  its  end.  Hy  the  aid 
of  tlienervecaltui$or  ciaitrioial  tissue,  tJiat  usually  JuIdh  the  ocotral  end 
with  th«  drgenerated  |>cripheml  end,  tJie  now  tibrea  are  direetetl  oul- 
wanl  U^wurii  the  (jcriphery.  Aiul  when  tliey  reach  ttie  [KTipherul  end 
of  the  eat  nerve  they  insinuate  themselves  Into  tlic  old  remuioiDp 
sheaths  of  Schwann  or  between  those  sheatlis,  and  grow  on  and  oui- 
wani  until  at  last  they  reach  the  termination  of  the  peripheral  end,  ind 
the  ref^Miemtiou  is  complete.  The  IvrmiiiBl  plates  upon  the  iuu«>lf« 
are  rem-wi^d  hy  a  wpriHluetion  of  protoplasm  in  the  phtlc.  The 
pnicess  tims  deseribetl  is  in  aecoixlance  with  the  prwess  of  original 
development  of  nerve  fibres  from  nerve  eells  in  enibryoiuU  life  M  1hu» 
been  ret^eutly  proven  by  Harrison.  *  Neumuiui  and  Mayer,  and  more 
recently  Ballance  and  Stewart,  have  affirmed,  on  the  contrary,  Lhat  iJie 
n'generation  pme  on  in  the  pt>ripheral  end  of  the  cut  ner\'e,  aegment 
by  segment  being  fornu*<i  ■inix-e-ssively  or  simnltaneouply,  the  new  nen'e 
being  built  up  by  the  union  of  ejich  distal  segment  with  the  cue  lying 
centrally  to  it,  until  the  process  is  complete.  Ttiey  hohl  that  llie 
proiMTSS  of  regeneration  begins  in  the  gnmiilar  mass  left  in  the  s^heath 
of  Schwann.  Within  it  they  have  seen  a  narrow  liand  of  fine  hom»>- 
geneouH  substance  appear,  which  has  the  struetiire  of  a  rudimentary 
axis  cylinder.  This  does  not  fill  the  sheath  of  Schirann  and  is  often 
pn-jtstHl  aside  hy  the  nuclei  whi<!h  lie  in  that  sheath.  It  is  not  at  first  con- 
tiumms  with  the  end  of  the  old  axis  cylinder,  remaining  in  the  central 
jmrtof  the  citniprpssiHl  or  diviited  segment,  but  a.s  it  iiicrvases  In  definite 
structure  it  approaches  this  old  axis  cylinder,  and  finally  nnites 
with  it.  At  Qie  point  of  union  a  ring  of  Kauvier  is  formed.  As 
this  axis  cylinder  develops  a  substance  is  gradtially  formed  aroand 
it,  which  is  stained  bv  o.smio  acid.  This  increases  in  thickness  as 
the  pi'4it*>phism{c  mass  and  the  nuclei  diminish,  until  it  finally  forms 
a  new  myelin  sheath.  The  new  myelin  sheath  is  never  continuous 
with  the  old  one  in  the  c<^ntral  end  of  the  nerve,  since  it  is  sep- 
ar.ite«l  from  that  by  (Jie  ring  of  lianvier;  but  often  at  first  the  old 
sheath  seems  to  bulge  out  and  encjwli?  the  new  sheath,  though  this 
appearuucc  is  never  ptrrmanent.  At  tJic  p<iiiit  of  nnion  of  the  new 
fibre  with  the  old  one  nuclei  are  often  found,  hut  these,  like  the  oUiere, 
gradually  disajiptar.  Lastly,  a  new  shmth  of  Schwann  is  pro*luccd 
around  the  new  myelin  sheath  and  within  the  old  sheath  of  Schwann. 
Il  presst-s  aside  the  ohi  sheath,  togi-lher  with  such  mas8es  of  pnitoplasm, 
drojis  of  myelin  and  niK-lci  as  may  remiiin,  leaving  them  thus  wholly 
outside  of  tlie  new-made  fibre,  so  that  Uiey  rualcMi'^!  with  and  nutkc  part 
of  the  cndoncnriura.  TIic  new  sheath  of  Schwann  lias  but  one  nucleus 
in  each  segment  and  presents  llie  nobles  of  Kauvier  at  regidar  intcn*als. 
Neuniiinn  has  shown  that  this  process  goes  on  in  evei'V  individual 
segment  of  the  ner\-e  sheath,  so  that  in  segment  by  segment,  proceed- 
ing toward  the  periphery,  (he  rcgt^nerative  changes  occur,  and  as  each 
segment  appnmehes  completion  it  joins  ilaclf  to  the  prec4Hling  one, 
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uutil  finally  the  nerve  is  rrefitablishod  In  it«  ontirc  IpngtH.  As  the 
de^ifnerutive  prowss  begius  iu  the  wginuiil  lU'art'iiit  to  the  pumt  of 
(,*uiii|ir«'-s*iimi,  80  dcx-s  tlic  pixn-css  of  rcgt-iif  ration,  nml  in  some  nervea 
tlie  two  prowsfeys  may  be  seen  puinK  oo  toj^Hht-r,*  the  Bcfrnienta  nenr 
the  scat  of  injury  being  renewed,  while  those  at  the  pt^riphery  are  still 
in  a  prowss  of  depeuemtiou.  The  uew  tlbres  are  at  first  souicwluit 
smaller  iu  calibre  thantlie  old  outs,  but  they  g^dually  attain  a  normal 
e\rx;  and  tlieu  tli«  pniwss  may  bL-  said  to  be  (.^uniphHed. 

I}:illanee  and  Stewart  allinn  iliat  the  iv^Mienitiun  originates  from  the 
nu<dei  of  the  old  sheath,  or  even  from  cimneetive-tiRsue  e<dlH  and  nea- 
rileinnia  niielei  n-niainiiig  in  Uie  cunntH-tlvc-tissiieslnind.  The  most 
iniiK>rt:int  evidence  of  such  rcgencratida  in  offered  by  BowtUy.'  In 
three  cases  of  division  of  nerves  in  which  union  was  attempted  by  opera- 
tion some  months  after  the  injury,  ho  found  regenerating  nerves  in  the 
perlplicnd  portion.  Tliere  were  new  fine  fibres  mueh  smaller  than 
natnnd,  and  in  iwme  the  myelin  sheath  was  fwireely  pera-pttbh-.  In 
some,  however,  the  myebn  she:itli  was  folly  develope<l,  ineluding  the 
nodes  of  Hauvicr.  The  origin  of  tlie-so  new  fibres  was  elearly  from 
Duelei  which  a'emed  Iu  be  idcutimi  with  tiie  nuclei  of  tlie  sheath  of 
Schwann,  These  had  arrnng«I  themselves  in  bundles  with  their  long 
axis  parallel  to  that  of  the  nerve  trunk.  Then  the  nuclei  hud  elon- 
gated and  finally  becu  trausformwl  into  fibres  around  which  sub»pf]TientIy 
A  myelin  .«heflth  wan  formetl.  A  similar  proec^  has  been  fully  de- 
scribed by  Ballance  and  Stewart. 

It  is  evident,  therefore,  tliat  the  proeeas  of  regeneration  varies  in  dif- 
ferent conditions  »ee<in)iiig  tu  tlic  exact  stage  ot'  tlegeneratiun  rejiched 
before  it  Ix-gins.  If  the  final  pnKluet  of  degeneration  is  a  banil  of 
Bimple  connective  ticii^ue,  it  seems  probable  lliut  the  nerve  fibre  will 
have  to  gn>w  into  it  from  a  centnil  origin,  as  in  its  original  <levelop- 
meut  in  foetal  life.  If,  however,  the  connective-tissue  eelLs  recently 
discovered  are  iH-umpListie  e«'lls  nml  have  ihe  jwwerof  prcHlncing  new 
nerves,  just  as  cells  of  perittsleuni  may  produce  a  new  Imhic,  and  if, 
when  degenenidoii  e(^isc«,  tlien>  rt'ituiins  a  .sheath  of  Schwann  (Nintain- 
iug  a  granular  protoplasmic  mass,  it  is  not  at  all  iuipnjbuble  that  that 
mass  may  be  differentiateil  into  an  axis  cylinder  and  a  me<hillar}'  sheath 
and  j<Hned  t^)  tin-  old  nerve  fibre  —  a  process  which  luis  its  analog)*  in 
the  ntednllalion  of  nerves  in  tlie  embryonal  state.  If  we  admit,  witli 
Wollserg,  that  in  ftome  cjuh-s  tlie  axis  cylinder  is  not  de«troyed,  the 
formation  of  new  myelin  is  a  rapid  malter.  That  some  snidi  pit>ee»« 
aa  the  one  dcscrilie*!  liy  Rnwlby  and  8iew:irr  rnnsl  ncenr  in  nmny  cjises 
iBccrtaio,  when  the  rapid  rceovcPr'  aiU'r  minor  injuries  is  considered  and 
when  the  results  of  ner\*e  suture  are  taken  into  acount,  for  in  both 
these  conditions  the  return  nf  tijnetion  occurs  long  before  a  new  nerve 
hUrv.  starling  out  fri»m  the  old  one  could  have  nacliwl  the  [H-riphery. 

It  is  allinnetl  by  Maver  that  individual  ner\"e  fibre*  in  normal  nen'os 
are  constantly  undergoing  these  processes  of  degenerutiou  and  regenem- 
tion,  either  because  tlie  necessnr\'  renewal  of  worn-out  tissue  takes 
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place  in  tiib  ni:iuucT,  or  becnuse  flight  injuries  Crom  pressure  or  ovtr- 
itntin  are  tmAicicnt  to  eiivct  up  (l€f;cnerattoD  iu  siu^le  fibres.     BucJi 
3\^»  arc  more  nppnrrnt  In  old  iifre  than  in  youth,  oiul  in  caelwdk 
conditions  tJiitn  in'  hfaltlty  KtJitos.     In  all  persons  dying  of  infecliooi 
difi^iscfi  tln-y  ran  hv  found  well  nuirkwl. 

The   pnK-rwi  of  depiTii'mtifui   in   llii?  nerves   coiisf«pient    ujxtn   tW 

stnielion  of  the  jjnnglinn  ecUs  from  which  they  arise — the  so-tailed 

tilU'riuu  (le<:enemtiou  —  which  is  Iwst  swu  iu  cases  of  anterior  polio* 

itirt,  dijfcrs  in  no  rcs|Ket  from  tlut  ensuing  upon  compreasiun  or 

Ion. 

NEumna. 

ner\*e  may  be  iiiflame<l  in  a  eliort  portion  of  ita  course  —  localiied 
tis ;  or  it  may  be  affectetl  at  many  diffeivnt  pnrts  —  disseminated 
neuritis  ;  or  it  may  be  diseflsed  in  its  entire  length  — general  neuritio. 
Tlie  prmvss  may  he  deserilHiI  n^  osivnding  or  deswiidlng,  ai^'ording  to 
tlie  diretlion  in  which  llie  iliwjise  nuiheti  pn>gii*ss.  Even  when  the 
leitioD  \»  a  strictly  UHtal  one,  limittnl  t<»  a  short  jiortion  of  a  nerve, 
extensive  se<;ondiiry  changes  inrur  from  tlie  purl  ullecled  outward  ;  and, 
as  tliew;  may  involve  the  entire  length  of  the  ucr\'e,  regeneration  aad 
reiKiir  may  require  a  much  longer  time  than  is  taken  by  the  healing  of 
tiie  original  lehlon.  <<eiiend  constitutional  statex  may  prinluo'  a  simul- 
taneous neuritis  in  many  nerves —  multiple  neuritis  —  and  as  this  eon- 
dtlimi  develiip.'*  usually  in  tlte  dislid  [nirtw  «if  the  nerves,  it  is  iifti-n 
termed  peripliend  neuritiif.  Neuritis  nmy  also  oeeur  secondarily  to 
inHunmiatory  chauges  iu  other  parts,  ;is  with  periostitis  or  ubsccawes. 
f>yphiliiii^  deposits  in  the  nerves,  tubercles  in  the  nerves,  caneer  or 
otiier  neoplasms  along  tlie  nerves  mav  <vuse  a  proliferation  of  the  eon- 
net^tivo-tiasue  elements  or  a  tnit*  ilifl'usc  inHiimmalion. 

After  WDumls  and  injuries  of  the  ii<T\-es  h  i-onibtion  has  ixrcAsionallv 
l)eeii  seen  wliirh  is  known  us  tuv^mling  neurilig  or  migrutorif  nrurUi*. 
Tender  sjioij*  uhtng  the  <-ourK<?  of  tlie  nerve  above  the  [K>inl  of  injuiy 
and  pJiin  lu  tlie  course  of  the  nerve  as  high  as  its  root  in  the  J)lexu8 
have  iH-en  (»l>served  iu  a  (ew  I'sises.  This  lias  Ikvu  chiefly  in  patitaita 
iu  whom  there  has  Ijeeu  an  o]>ca  wound  at  the  jmint  of  primary  injur}' 
and  whem  there  has  btien  a  suspicion  of  an  aseendiug  septic  process  iu 
the  nerve.  The  neuritis,  however,  is  not  always  a  continuous  one  from 
the  point  of  injury  upward,  but  iu  a  few  cases  tender  s|)ots  have  been 
found  at  some  distance  aU^>ve,  without  any  change  in  the  intermediate 
s]K)cc.  Heuce  the  term  migratoiy  neuritis.  The  migratory  form  is 
Bup|>osed  to  be  characteristic  of  septic  infoction,  the  sepsis  extending 
along  the  oonnective-tissne  sheaths  of  the  nerve.  WHien  there  k  no 
o|K'ii  Wound  to  aceouul  for  this  sejisls,  a  septic  c<iiiditioii  of  internal 
origin,  assiHnatetl  widi  obliteration  or  phiggttig  4tf  the  bkxxlveaselB  aud 
with  the  production  of  a  gangrenous  area,  has  been  recorded  or  a  muse. 
While  case»  of  ascending  neuritis  iit  llie  mntinuity  of  the  nerve  Iiavc 
Imvu  produced  experi  men  tally,  it  has  not  l>een  jxssible  to  pnMhh^ 
mignitory  neuritis  when  the  wouud  haa  been  kept  aseptic.     In  tMmie 
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eaaea  of  traunintio  neuntis  a  very  extreme  condition  of  tcndernesB  of 
the  liinli  iilmve  the  [wiiit  nf  injiirv,  hifjellier  witli  iimlillity  to  move  the 
Joints  and  u  gciK'iiil  hypersensitive  Mute  willi  {miu  in  tlic  joints,  occa- 
fiionally  deveio]i8.  Tiiis  txindiliuu,  however,  nnial  be  eoiiaideixxi  an 
probably  hyst^riwil,  and  uaiudiy  developH  only  in  hj'perFfnsitive  or 
nnuroAthenic  individuals.  It  is  not  nefcssarily  attended  with  a  distiuet 
localiKiible  teudeniesh  along  the  (WHirw  of  the  nerve,  fh«Hig}i  this  may 
also  Uf  prest'iit.  The  number  of  wisei*  of  aseeuding  uenritis  recorded 
in  die  litemture  of  the  pjwt  few  yejirs  in  very  lew.  I  have  never  seen 
a  case  of  true  aw-cndinjj:  ncuntlB,  though  I  have  seen  many  eases  of 
painful  utfcetiou  of  the  extreuiittvH  above  the  level  of  the  ucuriliH  tliat 
were  hvi^terical  in  their  nature.  Tliere  are  some  caee«  which  are  not 
hysterical.  In  these  the  explanation  of  the  coudition  i.s  found  in  the 
fact,  well  known  to  psych ologislfl,  iliat  mild  irritation  long  continued 
produces  in  a  nerve  centre  a  fiypersensiiive  plate  by  what  is  known  as 
a  imininatiou  of  inipulaus.  In  this  stjite  slight  in)pi*e»iii(in8  are  believed 
to  lie  inli.>iiHe  and  liK'nl  iinpr*'Ksi<nis  l>e(*4)nie  gcnemlir^Hl  and  widely 
referred.  This  sUite  may  lie  induct  by  neuritis  K)Ug  continued  and 
has  Ihx-ii  uii.staken  for  an  a-sciending  neiiriti}<. 

Pathology.  —  A  nerve  which  is  inflamed  is  retl  and  swullen,  is  luck- 
ing in  its  uutunil  surface  lustre,  and  is  no  longer  iirai  and  sm4K)th  to 
the  touch.  Its  vesJieU  are  tt)ngested  and  there  may  be  hemorrhages 
within  it.-*  .•'hc-ath.  If  the  pr<Kx?as  Inw  been  in  pntgivss  for  some  tinte 
there  may  be  bulbous  swellings  uu  the  her\-e  the  ivsult  nf  mmieetivc- 
tisi^ue  infiltration,  or  the  ncrvo  may  hi-  ntarki-«IIy  atrophied.  Such 
bulbous  thickenings  are  verj' common  ailer  iujurier*  and  always  oct^nr 
afl*?r  a  divi-sion  nf  a  nerve  on  tJie  eenlral  end.  A  wclinri  of  the  ni-rve 
viewed  by  tiie  nucroseupe  shows  a  distention  of  tlie  vessels,  an  iufiltra- 
tk)n  of  cndoneurium  witli  small  cells,  and  a  thickening  of  the  coimec- 
tive-tiaaue  elements. 

The  mien»8copio  changes  are  similar  to  tliojse  pnxlnced  by  injuries  of 
the  nen'cK  Yet  it  is  possible  to  distinguish  bet^vcen  «ws  in  which 
die  lesions  are  chiefly  linntetl  to  the  nxone  and  medullary  sheath^ the 
purenchynuitou.1  form  of  neuritis,  and  cases  in  whicli  tlie  lesion  uffettts 
mure  especially  die  (^nnicx'tive  tissue  alruut  the  fine  fibres  and  the  eudo- 
nenriura  and  perineurium  —  the  interstitial  form  of  neuriiis.  Id  the 
latter  the  hloodvessels  and  lymplialies  take  a  more  active  port  in  the 
inflammatory'  cluiiiges. 

In  ptufiiehymait>us  neuritis  at  the  outset  the  myelin  sliealh  appears 
ftliglitly  .swollen,  is  less  honK^eni-^nis,  and,  from  a  differenfc  of  refnir- 
live  power,  is  less  tninslucent.  It  then  becomes  split  up  into  segments 
of  difien-ut  IcJigth  and  forrn,  llie  segnienlatiou  occurriug  prcfenibly  al 
the  incisures  of  Schmitt,  while  the  iuoisui-cs  at  other  purtt^  disappear. 
Between  these  segmenls  of  myelin  a  finely  granular  protoplasm  is  seen  in 
which  new  nuclei  arc  found.  In  some  fibres  the  axis  cylinder  may  still 
be  preserved.     In  tttliers  it  is  broken  at  the  same  places  as  the  myelin. 

At  the  next  stage  of  tlie  proin'ss  the  changes  are  moiT  marked.  Tlie 
myelin  is  now  reiluoed  to  a  series  uf  small  globules  surrumtded  every- 
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vihvrv  In*  prauuUvr  pr.>t.)p!!L«m,  and  in  this  protoplasm  (lie  uuAi-J  are 
now  very  iimm-nnis.  TUv  axone  cjinnot  Ix?  (Iistiiifruiifli«l  in  the  maa, 
as  u  rule,  but  tKM-:isii)n.illy  :i  fiti«  tine  is  K^ii  ]KisfliD^^  tbnmgl)  tlie  maa^ 
whicli  tnay  Ih-'  u  remaining  iixnne.     fSt-t-  Fin.  8G,) 

Tiie  sucoeediufi;  tstagG  presents  a  differeut  picture.  While  up  to  tlii* 
time  the  size  of  the  uer\*e  fibre  lias  reniaiiu-d  about  uoniial  nuiI  imi- 
fbnii,  it  is  now  wnin  to  vary.  At  places  the  fibre  is  still  wide  and 
filleil  with  a  granular  mfiss ;  at.  other  )>laora  it  is  narrow,  the  mas 
having  ilisHpp^aii-d,  Uaivinii  either  n  lollapsetl  sheath  or  a  tiheacli  con- 
taining only  iiiielei  here  itnti  iliere.  In  a  few  aueh  narrow  filin^ii  tbeno 
seeniB'  to  Ix'  an  axone  H-injj  directly  witliin  the  frliL-atli  of  ^x^hwann,  and 
occasionally  seiJanited  from  il  at  various  plncea  by  nuclei ;  hut,  as  ■ 
rule,  no  trace  of  the  asone  remaius.  As  any  siiij>:te  6bre  may  show 
oonstrietione  at  some  places,  dilatAtions  at  others,  ihe  variation  in  itii 
calibre  is  the  must  striking  lealure  of  tliis  sta}^.  In  tlie  termiwd 
stage  the  calibre  is  uniform  apain,  but  is  now  everywhere  reduced. 
The  i^heiath  of  Schwann  is  empty  or  contains  only  a  little  granular 
snbAtanee  and  the  nuclei  an'  now  less  nnmemns  than  before.  Thet« 
is,  in  fact,  only  an  atrophiwl  tube  with  ni>nc  of  it(-  original  fxmtents, 
Tlieite  tnlH-s  lying  side  by  side  an-  folded  and  undulating,  and  appear 
like  a  strand  of  connective  ti«^uc. 

These  various  stages  of  parenchymatous  inflammation  are  to  be  seeu 
in  diSereut  fibres  in  the  same  sp*?cimfln.  They  an'  prewnl  not  only 
at  the  sent  of  inflammatioii,  but  tliey  are  present  fmm  this  point  onward 
to  the  end  of  the  nerve,  iiiustitntiiig  the  ehinige  known  as  stn'ondxry 
d^-uenilion.  Their  appeanmw  is  idrutiwil  with  that  obst>r>'ed  in  the 
course  of  degcncrulion  of  a  nerve  alter  <.uinpre88ion  or  after  destruc- 
tion of  the  neunme  body  in  the  spinal  cord,  aa  in  anterior  poliomye- 
litis. This  had  led  such  an  a<'eunite  observer  as  Erb'  to  ad^iince  the 
hypothesis  tlut  in  caiies  of  niullipU'  neuritis  due  t<»  toxic  agenta  some 
slight  oliftnge<;  in  cells  in  the  spinal  eon],  not  visible  U*  the  microMH>pe, 
are  present  priomrily,  and  that  tJic  changes  in  the  nerves  are  secondary, 
tlie  nutrient  [mwcr  of  the  cell  i>eing  tm-jijiable  nf  sup|Hirting  the  entire 
axone,  which  thus  shows  changes  in  its  most  distjd  |Mirt.  I(  1ms  lately 
been  shown  by  means  of  the  Nissl  slain  that  ut\er  any  nerve  lesion  iu 
the  periphery  a  change  occurs  in  tlie  entire  length  of  the  ax<mc  and 
also  in  the  central  cell  Imdy,  of  which  that  ner\-e  is  the  axoiK'.  (See 
Plate  II.,  <f.)  TJiis  change  is  a  di^'uenitinn  ;  but  at  the  end  of  a 
mouth  it  he<'omes  stntioimrv,  and  then  grudmilly  the  cell  binly  regains 
its  iirigtnul  appi-nmnce,  even  though  the  axonc  may  remain  degi-oer- 
atcd.  Such  cell  change,  therefore,  is  not  neeessarily  the  primary  con- 
dition in  neuritis.  Stifimpell  urges  tliat  iKirenehyniatous  neuritis  haft 
its  fMirallel  in  other  i>arenchyinatous  inflammalious,  and  therefore  does 
not  need  to  be  tnux^  to  any  pririmry  affection  in  the  cells ;  and  hence 
Erb'a  hypothesis  has  not  met  with  general  acceptation. 

lutcrtftitial  neuritis  presents  a  diifereut  appearance.  In  this  »mdi- 
tioD  inspeotion  shows  the  nei-ve  to  be  congested,  swollen,  thicker  than 

'Neurol.  Untnilbl,  I8S3,  j*.  481. 
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Donniil,  and  locking  in  litftre,  or  to  be  yellow  anil  irregularly  swnllcn 
by  tlio  acrumnlation  of  put*  and  serum,  or  to  be  reduced  to  a  mere  con- 
tHWtivi*-LJflt<ue  fttmiid.  Ujrin  Ittwiti^  the  n<'r\'e  it  is  at  onno  evident 
from  itA  brittlfni^ts,  that  individiml  fihrc«  are  lucking  in  continuity  and 
are  fhanged  in  stmotnrc  ;  and  if  it  is  cxaminwl  under  the  mionxMxipe 
Uie  exudjitioD  of  M*rum  and  nt'  indamniatory  corpuscles,  the  great  iu- 
cnvLfe  in  tlie  numlwr  of  mmi(>f^tive-tisHue  nuclei,  tlie  disleuded  umdi- 
tion  of  lli«  v»«8eJs,  as  well  a-t  the  vanous  apprtirances  chamcteriatic  of 
ncrv*'  iltrgcneraHon,  arc  rlvarly  scon.  The  thii^keninp;  and  hyixjqjliujia 
of  enditiieurinm  and  |H-rineuriurn  ai-c  M'ell  nmrkc<l  in  the  older  cartes. 
Here  ihc  iurtamniuunu  ii^  origimdly  an  int^^ri^tlria!  infliLmniiUiun,  tlmugh 
lalrr  it  becunwH  a  iliffiific  ime.  It  is  [xiKsibh'  tiiat  the  degenenitive 
in  the  nerN'e^  nuiy  have  hiH;n  due  to  the  wnnpro-ssiou  by  tlie 
ftmdurCit  of  iuHanunution  exuded  wltliin  the  nerve  tiheutli.  lu  uue  or 
ro  aues  where  the  patient  died  ejirly  iu  tJie  diHe:iM>  the  nerve  fil)refl 
rhidi  lay  near  the  vesi^cls  were  alfeiited  to  a  prreater  decree  than  tlioiw 
h-iu^  d<f|)i*r,  and  fmm  this  fact  it  was  concluded  that  their  dt^nem- 
Ijiin  wiw  »i'onihirv.  In  other  cjisi'S,  hmvever,  all  the  fibivj*  in  a  bunille 
wen?  equally  iuvolvtil.  It  is  probable  that  in  some  coiv-n  the  inflani- 
nrotinn  is*  diU'use  from  the  out^>t,  pareuchyum  and  inten-titial  titisue 
lieii^r  ntfected  Mnuiluinc<>u.sly.  One  marked  feature  In  these  cases  is 
llie  Lirj:*  amount  of  fatty  <k'|wwit  found  iu  the  altered  nerves,  as  diovm 
tlie  Man'hi  stain.  TIiU  is  to  l>e  astribed  to  tlie  iaot  that  myelin  in 
ndi-qroin^  degeuerutiun  hi-euks  thrwu  into  gh>buhii  and  uudergocs  a 
latty  cluui^.  It  is  itself  allied  to  fat,  and  making  up,  as  it  does,  a 
ir>ri'  pari  of  liie  bulk  iif  tlie  fibre,  tt  would  Ik?  noticeable  in  tlie  product 
li-jpnt-ration  if  it  wvrv  not  absorbed.  Sometimes  the  absorption 
(o  Ik-  iutorfcrctl  vrith  by  tlie  vascular  condition,  and  hence  the 
Inal  amount  of  fat  is  increased.  (See  FiR.  85.) 
One  additional  patholo^cnl  form  must  be  mi>ntioned,  since  it  has 
dcecribetl  by  siicb  a  careful  observer  as  Gombanlt.'  Tt  is  the  w»- 
lle<l  wyniftiiid  {MTiiixillary  neurilis.  In  toxic  ueuritis  fmni  leail  and 
alnibiil  poitutninj;,  Gomb:iult  found  that  the  degenerative  pnKX-se  was 
not  unifonn  iu  tliu  cutiru  Icuf^lli  of  the  uervv  ilbre.  f>n  tlic  contrary, 
entirely  normal  segments  alternated  with  the  de^Mieratt^l  Moments  in 
the  oer\'e.  Mayer  has  noti{?«l  ii  ftomewhat  similar  condition,  and  it 
hltf>  bwn  di^M-rilK-d  a*  in'currin^;  in  wnilily.  The  changi-ti  alrcjidy  ile- 
fc'ribiHi  lake  place  iu  the  myelin  sheiith  of  the  affctTted  segment,  even 
tt»(  entirr>  alMorptjon,  leaving  the  axis  cylinder  iu  the  sheath  of 
liwuini ;  but,  as  the  lidjiiccnt  st'pincnts  arc  iH)t  involved,  rc^nenition 
thou^cht  to  lie  more  easily  accompHshtHl.  Pitres  and  Vaillard  '  have 
Dtioed  a  som<*whal  wmilar  condition  in  the  neuritis  oocurnuf;  alter 
iphtherin,  altbon^fli  in  tlieir  case  the  axis  cylinder  as  well  as  the 
jyelin  ahc^tli  was  totally  destroyed  in  many  segments. 
(Vx^a.-'ionally  simple  atn^phy  of  ner\"c  fibre  has  Ix.-cn  observed  ;  a  mere 
g;radual  n'dudion  of  all  die  clemcnis  without  any  degenerative  process. 

'  AK-biro  iltr  l')i.>>.,  187:1,  |i,  .^92;  nl^i  Arc^ti.  (Iu  Ni-uml.,  i.,  I. 
■IX)  I*  lUlTriM)  •^■lentalre.  Arch,  do  Xcurol,  xi.,  33". 
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While  it  in,  of  counw,  imposaihlo  to  tlescriUe  <IeOnitcIy  the  pmoiM 
of  regeneration  ihiit  p^n-a  »>n  after  neuritis,  there  U  uo  reoi^m  to  sup- 
pose that  it  differs  in  any  wmv  from  tlmt  oljserveil  in  experlmeolal 
lesifiiis.  The  time  retjuiretl  for  the  eoniplctiou  of  the  proc<.'*s  will  de- 
pt-ml  upoo  the  severity  and  cxtcut  of  the  dejreiieralioD.  M'^htn  thit  is 
slifilit  ihe  ret'^jvery  may  Ik'  rapid,  cases  having  been  reported  where* 
total  restoration  of  lunetioii  t(Kik  i)lace  in  two  months.  As  a  rule, 
howf^vtr,  it  is  a  slow  pmeess.  The  lai*ge  nifijority  tif  tlie  raM«  require 
over  flix  months  for  the  complete  rc'penonitii>n,  and  in  not  a  few  cftsts 
from  ten  to  sixteen  mnntl^s  ('m|ise  befna-  die  condition  uf  the  nerve*  is 
pnjvw!  Ut  lie  iioriniil  by  the  tntal  diimppeaninee  of  nil  symptoms. 

Symptoms.  —  The  symptom)*  of  neuritis  or  of  injuries  of  the  nerw 
have  been  described  on  |»ajieH  39  to  46.  The  Bpo<-ial  symptomtt  de- 
pending on  the  nerve  which  is  affected  are  conBidored  8i>|iaratcly  in  tlif 
next  ehapler. 

Prognosis. — Tlio  projniosia  in  neuritis,  as  a  rule,  is  a  p>'>d  one. 
We  have  sc^n  tlmt  there  is  a  spontaneous!  tendency  to  rcpenei-ation  in 
a  nerve  that  is  injured  or  tlmt  him  l^een  afft>i>tcd  by  inflamniation,  and 
while  this  pn>prt*»w  towanl  recovery  is  usually  slow,  yet  eventually  It 
heromes  complete  and  all  the  functions  of  the  nerve  are  ro.stored.  Tlie 
onlv  factor  in  preveiitin^  a  i'c(%)V(>ry  is  tlie  iinpiissilillitv  of  :i  iinifiu  Ik- 
tween  the  severed  ends  uf  the  nerve,  nr  the  inler|KiHitiiin  of  cbIIui*,  or 
the  development  of  a  conneclive-tissiK'  s«ir  which  preventa  a  reeatah- 
liKhmftit  of  continuity ;  but,  after  Mueh  obstnietion-s  are  remedied  by 
surgical  treatment,  refjeueration  takes  plat«,  even  thon(H>  tlie  obetruc- 
tion  may  have  |>ersi!tted  for  many  nionthi'.     Therefore?,  tlie  cventuid 

tirognftsis  of  rei-overy  in  neuritis  is  (cikkI.  Spontanct>us  recovery,  tm- 
i^s  the  nerve  is  put  in  a  normal  condition  by  being  freed  from  scat 
tisaucj  may  nnt  (loriir.  I  have  m^ui  a  niun,  a^ed  fitly-two  years,  who 
had  Bulfere*!  since  the  iip;  of  six  years  fnini  ]iiinilyt*ts  and  ainiphy  of 
the  muaclcH  controlled  by  the  ulnar  ner\*c.  At  that  time  his  elbow 
was  fracturetl  and  di^hxTUted  luid  tlie  nerve  di;^place<l,  so  tJuit  It  jnased 
over  the  olecranon,  where  it  could  be  felt.  Until  the  age  of  fifty  years 
he  suffered  from  partial  pamly-Hif*  and  aiUEStliL«ia,  and  then,  from  im- 
known  cautstr,  his  symptoms,  jKiiii,  numbnejut,  and  atrophy  increased 
nJi)idly,  and  he  sufferetl  much.  Complete  recover)'  uf  power  and  aeo- 
eatiou  fitllowed  an  oiMjpatiou  that  i-cimired  the  m:rvc,  tliough  so  many 
years  had  clapstMl  since  the  injury. 

Bnins  '  lias  recently  ealle«l  atleutiou  to  the  ultimate  results  in  injuries 
of  the  ner\*cB  and  of  the  plexuses,  and  lias  shown  tlial  while  two-tliirds 
of  his  cases  of  nerve  injury  recovcre<I,  only  about  one-ijuarter  of  the 
casc-s  of  iiijuricrt  of  the  plexuses  were  cured.' 

Treatment.  —  In  the  treatment  of  injuries  and  wounds  of  ner\'e8  or 
in  sp'ihtHins>us  neuritis  tlic  first  and  most  importjmt  olijcct  is  to  secure 
the  [Micdibility  of  re^nenition  by  estjtbliMliiug  tlie  amtitiuily  of  tlie  in- 
jured nerve.     If  the  injury  is  from  a  stab  wound  It  is  important  tliut 

'U  Bruiis.     Noim.I.  C<-iiL,  NVrKnilwr,  1J)02. 
■KnuMxif.     Briu  MuO.  Juur.,  Fubnuirv,  I  IMS, 
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verwl  emld  of  the  nerve  should  behroupht  together  and  can^fiilly 
imited,  or  if  lacerntiou  Uas  Uikvn  plai-e,  m  tluU  tliuit  is  a  Utss  of  ctm- 
tinaity,  a  flap  can  be  nude  from  botli  ead«  and  thcfw  plongiitod  nerves 
llMrit  titiiti-^l ;  or  it  if  pns^ilile  to  insert  the  ends  within  a  tulx*  of  decal- 
eiSetl  Iwine  t^>  Her\*i'  to  din-^-t  the  n.'{»t'uenitinjf  fihrt-s  outward  toward 
the  divtftl  w\.  Even  those  who  Icaeh  that  n-^nenitiou  (Mifrurv  in  the 
aerered  end  atlniit  that  it  is  only  rapid  and  |tertcct  wben  riuch  union  U 
eateblbthed.  If  ti>e  nerve  hits  been  lacerated  by  a  fnu'ture  of  Imoe  or 
by  a  strain  it  ia  upually  puftieient  to  set  the  fracrturt'  or  to  pla(«  the 
stntiiidl  |iart  in  .splinin,  (bus  necnnn^  its  immobility  for  u  time  and 
allowiii;;  nature  to  eHL-rt  tJie  projK-r  repair.  CX-i-iL'iioiiallv,  however, 
wbtni  the  fnietiire  Itus  nnltud,  or  when  the  local  swelliiip  and  pain  of 
the  strain  hove  gone  down  and  tlie  bony  tluckcuin^  or  the  induratioa 
mbout  the  «truine<l  |iart  haw  diKip)MSirei),  the  nerve  will  fitill  Im?  found 
to  ImTc  lost  its  fnnetion.  If  atYer  six  wwks'  treatment  by  electriolty 
and  maamge  it  is  Ptill  evident  that  there  is  no  propress  toward  recovery, 
it  t»  advifiobh'  to  expi)«e  tlic  point  at  wbich  tJic  nerve  was  injured.  It 
is  aamctimea  found  tluit  re^neratinn  ha^t  bi-Hm  prevente*!  by  the  j^rowth 
of  a  ri)nnei^l)Ve-tit)SUe  imtts,  and  oeca^ionally  it  la  found  that  a  nuww  of 
Umy  <^dhix  lum  fnniii"d  alwiul  the  nervi?  in  sui^h  a  way  jis  to  keep  up 
pnmniin'.  TIiiih,  in  a  ctiw  (if  ulnar  m-uritis  under  my  observation,  pnn 
dtiocd  by  fracture  at  the  elbow,  the  re|)«ir  of  the  fracture  and  tin* 
nstonition  of  iiKttiun  in  the  joint  were  not  altendetl  by  a  nn^overv  from 
the  nennii!(.  It  wa.s  evi<UMit,  by  palpation,  that  a  bony  t-allus  still 
exiMiil  alMiut  titp  ner\'e  at  the  elbow,  and  i^ur^ieid  ex|il(]nition  .sliowed 
tlie  ner\'e  t*i  Ik-  iNiuiplctely  eniiwdded  in  this  maws.  When  this  wart 
uhiwiled  away  and  a  gruttve  formed  in  which  tlie  uer>'e  eould  lie  freely, 
and  tile  two  vwU  were  appnixiniaiiHl  by  a  flap,  regeneration  anil  re- 
i-ovcry  ciuueiL  In  a  ca»r  of  an  infant  in  whom  bmehial  neuritis* 
(rum  prcflRure  above  the  clavicle  during;;  deliverer'  liad  (KX'urre<l,  and  a 
pctmancui  paralysis  of  the  arm  bad  n;niaini'<J  for  seven  years,  surgical 
pxphtmtion  thAooveretl  a  ma-K^t  of  niar  tisfue  lyin^  upon  llie  uer\'e  trunk 
uul  uUiui  twiiv  iiH  (liiuneler,  which  bad  prevented  refrenenith)n,  and 
when  ihis  was  removetl  anti  tJie  end«  of  (lie  nerve  iippntxiniati-d  re- 
coverj"  eiwue<i.  It  is  evident,  llifrelure,  that  tlie  first  retjuisile  in  the 
traitJiient  oi'  injnricH  of  nervew  in  to  n'ntore,  if  |Mifisib]e,  die  original 
pcisitioD  ot'  the  nen'c,  so  that  nature  may  proilnee  regenenition. 

In  «!«»■  of  ti|M>ntaueous  neuritis  from  cold,  etc.,  the  only  thiuj<  neo- 
emarv  in  to  maintuja  tlie  parts  in  a  perfectly  quiet  pot«ition,  :md,  if 
poftsiLle.  to  reduce  any  eong<>Mtion  in  the  inrtatued  ncn'e.  Thit^  may  bo 
done  by  the  use  of  counter-irritants,  of  which  the  actual  cunlery  is 
probably  the  bc!^!.  Light  touching  with  a  PatpicMn  cautery  alon<^  the 
aoun<»T  of  the  inflimu-d  uer\'e  will  often  give  relief  to  intense  |Min  mid 
will  rc^luce  the  cungi>.sti()n  wlii<-li  attends  8|H)iitancoUB  neuritis.  Small 
lUAtanl  pla*ter^  are  aL-to  of  wrrvice. 

liOtAl  appUfuttiona  of  hnil  are  i»11cu  very  grateful  in  painful  condi- 
>iut  of  hruritii^ ;  in  fact  are  much  more  agn«able  to  the  ^mtieut  titan 

d,  licnctf  {Hiultiitcs  or  juf^king  the  ufTcctcd  limb  in  cottt>D-wiMil  i^>v- 
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ered  with  oiled  silk  may  be  of  aervico.  In  the  more  spvere  cases, 
whert'  p:iin  is  rreiiiifiitty  iiitenw  ami  kfcps  tlie  jiatient  awake  at  nighi, 
it  is  necessary  to  \m;  metlifitics.  The  newer  analgesics  8c«m  to  baw 
the  |>ower  of  diminishinp  ^Munful  sensations  in  peripheni]  nerves,  ami 
henee  phenaeetin,  ■'>  grains;  mili]iyriiK',  lOgniins;  tiectunilid,  3)rnuu«; 
exalgin,  ;t  grains,  or  sHlnphon,  10  gnilns,  may  lie  ustnl  everj-  two  iir 
thi-ee  honrf.  It  is  ftometimes  po(*ible  to  obtniii  u  lictttT  acti<>D  by  a 
enmbinatimi  of  theae,  to  whieh  a  Bmall  amount  of  codeiae  may  be 
nddeil  if  the  jwiin  in  very  pernistent.  The  following  funaala  is  u 
favorite  ami  verv  efficneious  : 


^. — Pheiuustia 
Acctnnilid 

CWffeini:' 
Saw) I.  lattiM 


gr.  ii]. 


M.     TVitunUc.     Sig. — One  wich  powder  eiwr  tliree  buun. 

Codeine  is  a  useful  remedy,  but  in  many  auscs  it  is  nccc*«ir^-  t*>  re- 
sort to  hyi«Mlermie  injet!ltoii8  »if  morphine.     These  may  be  used  freclr 
and  witli  le.ss  danger  of  priKiui-ing  a  habit  in  neuritis  than  in  any  other 
nflt-ction,  iiiaHiTiiii-h  :ts  the  g^niduul   reinivei^y  will   insure  a  diniiimtiua 
of  the  pain  and  the  eventtud   ci-FiKatinn  of  the  use  of  the  drug, 
tenderness  of  the  nerve  to  any  manipiiljitlon  and  tlie  production  ofj 
puiu  by  any  movement  are  sufficient  to  induce  the  patient  to  keep  the^ 
IKirt  in  ])ertect  rest,  wliJcli  is  essential  to  reeovenr".     The  anresihesia  in 
the  skin  within  the  domain  of  the  affei-itwl   nerve  e:in   be  speedily  re- 
duced  and  tn  many  cases  entirely  removed  by  tlie  application  of  theS 
farndie  brush.      One  pole  of  tliu  Imttery  should  be  placed  high  up 
upon  tlie  limb  that  Is  atlW-teil,  or  upon  the  trunk,  and  the  brush  .should 
be  applid  in  the  ana^sthctic  area.     The  strokes  should  be  irom  the 
adjacent  wusitive  skin  into  the  anawUietic  region,  2ud  tlie  strength^ 
of  the  battery  should  be  moderatCj  yet  Jnst  sutficient  to  produce  a  di§-J 
tinot  sensation  of  the  eWtne  eurnmt.     In  tliis  way  it  sri-ms  as  if  it^ 
were  possible  (o  pnHliice  an  extension  of  sensibility  fniiu  tlie  sensitive 
area  into  the  adjacent  insensitive  region,  and  tliua  to  open  up  uiuMto- 
mutic  jniths  ihmugli  the  skin. 

The  jMiralysis  following  a  nerve  injury  or  neuritis  requires  elcctricnl 
treatment.  la  the  majority  of  such  am.^  the  fanidic  contraetiUty  in 
the  miis<'Ie  is  htst  autl  it  is  lutelesA  to  apply  fhnulism.  The  galvanic 
Contractility,  however,  is  always  pre.Her\'e(l,  even  though  it  niav  hu 
diminitUie<l.  For,  by  a  strong  galvanic  riirrcnt,  even  in  the  worst 
caHCs,  a  fiiir  cMntniclJou  cjin  lie  prtNluecnl  iu  the  panilyzed  muscle  when 
the  current  apjilii-d  to  iht-  niiiscle  is  intiTrnptisl  bv  niciuis  of  tlie  intet^^ 
rupting  ulectn«k'  lielil  in  the  bund.  The  pole  to  Iw  used  over  Uiefl 
muscle  shiiuld  Ix'  that  to  wliich  the  muscle  responds  most  quickly. 
If  a  complete  reaction  of  degeneration  is  prest^nt  the  |)ositive  closure 
contractility  will  be  greater,  and  then  the  jwisitive  pole  shoakl  be 
placed  ujnm  the  niusrrle.  If  a  paitial  n-action  of  di-gcneration  is  pni*- 
cjit  the  motive  ehisure  eontraelility  will  lie  greater,  and  then  the 


ysvitiTis. 


[73 


ivo  pole  shmild  l>e  iiscil.  Throtb<<r  pult*  is  to  Ik;  iippltt'd  to  tha 
iUj^iT  tip  in  the  r'tiirAc  of  the  nen*c.  The  appliuition  should  l>e 
Htily  and  ^h>iuld  hn't  ar^out  five  minnt(«  tn  rarh  mum>le.  The 
Stof  ^nch  upplifjilioiis  is  to  exercise  the  |wnil_vzwl  iiiui^tle.  It  is 
pmbublt?  tluil  the  cffwt  of  tJie  clectmiiy  Ih  in  any  wny  to  increase 
Irpaif  of  tlie  ner\'e  or  to  aid  its  rejjeneralioii,  henr-e  there  is  no 
Mbd  l^i^in);  a  eontinumiti  current  to  the  nerve,  tut  i4<ime  nuihors 
^P  The  I'lfrirtMies  ahnuld  l>e  of  sp<jn^'  aud  covered  witli  elean 
^and  wet  with  warm  salt  water. 

h^puruJyt^is  nmy  he  hU>  aided  hy  mai>,mfp-  am\  careful  manipiiln- 

^Hlie  joint  whieh  tlie  |HiniIyxi><l  iniiseh-:*  should  move.     In  fjis<-M 

pmtiiuet^riui  Hoiiritift  wln-re  the  nerve  is  verv  tenih-r,  nm»*»ip^'  iiiav 

!>  |ninful  UK  to  Ik*  injiiriuns,  and  it  sliould  ulwnys  Ik-  retiK'ttilKTed 

iiwiwtge,  to  Ix'  useful,  •tlu.mld  be  pnlnle-S)*.      I   have  wh-h  severe 

rivs  uf  nerves  follow  (he   painful   nmiiipiilatiou   of  uiiiutelliffeiil 

UTS  aud  (iste(ijtuth8,  and   the   statement  whieh  such  individuals 

ke,  that   if  their  n^unipulati^^Ds  eausc  pain  they  are  thereby 

,  is  absohiti'lv  falw.     The  olyeet  of  tniiasape  in  psindysis  is 

tlie  nutrition  liiid  eireiittLtioti  in  the  paralyzeil  muscles.     It 

be  done  j^^ntly  fi<r  about  one-half  hour  daily,  »n<l  should  km 

hy  a  sensi-  of  wurmtii  and  eomfort,  and  not  by  fatigue. 

indar\-  n-^iilt  of  the  piinily^is  of  eeriain  nuiwles  is  the  i-ontrao- 

tr  liiidihy  <>pjK>uenis,  pnKlueiu^  foiiTc^i  |K)siiious  in  a  jnjnt 

oHea  quite  serious  deforcuities.     The  joint  may  even  become 

the  hones  may  hoeome  displae*^].     Thus  in  wri8t-<ln)p  whieh 

nnisnilospinil   jwdsy  the  inlntisie  Iwiiiert  of  the  hand  are  not 

Sntnonlv  di^plueed,  so  that  a  diMLiiu't  protiilKTuon*  ujxin    tlk*  luick 

e  hand  iK-iHinR-s  vifible.     Manipidaiious  of  sui-h  displaeed  or  slitf- 

jcHtits  OK  wry  valtuible,  and  should  be  urged  trom  the  very 

ininp,  in  order  t'>  pri'vcnt  <lcformity  »r  stiffness. 

le  tritphie  symjitoms  which  iK^cur  in  neuritis  usually  yield  at  once 

L-areful  disinfc<'ti'in  uf  the  skin  and  pnttwlinn  of  ilie  skiu  from 

jiwrtis  injury  or  infection.     This  can  Ix?  atlixinwl  by  Wiishing  the 

til  a  solutirHi  {if  bitrldoHde  nr  of  esirlMilie  »eid,  applying  eairltolized 

ine  to  the  surfuc*.*,  and  wrappinp  In  ul»sorl»ent  cotton.      It  is  very 

rtuiit   to  prevent   the  (K-cnrn-mr  of  these  trophic   symptoms  by 

tr  care  of  the  skin  from  tlie  ven'  Ix'^innin^,  and  |Mitients  suffi'rinfj" 

neuritis  or  havinj;  any  ani&'thelie  repons  should  Im;  wartictl 

St  the  possibility  of  uunotinxl  injuries  or  burns. 
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CHAPTER  Vri. 
"mjrmrES  opItiie  spinal  nerves  and  speciai*  forub  of 

NEURITIS, 

The  aflbctioas  of  the  cranial  ucrvcs  will  be  oonadcrotl  in  conDcclioa 
with  diseases  of  the  bmiii ;  see  Chapter  XXXV. 

There  are  thirty-oue  pairs  of  Hpinal  nerves  which  are  namo<l  afttr  the 
.segtii<:uts  cif  tliu  sjtinal  curt)  fmni  winch  they  arit^;,  tiiero  )>eiiit;  eight 
cervical,  twelve  clnntal,  five  lunihur,  five  Kucnil,  and  uiie  <XH?<'ygeal. 
The  origiu,  ouurse,  aud  brandling  of  these  nerves  are  sliowii  in  PlaCts 
XIII.  and  XV.  It  IS  not.  ihihIIuI  lo  dewriije  tJie  nuatumy  tif  thcw 
uervt's  as  their  tHiurseHnd  deHtinnlinn  is  a  iiuitter  of  general  anatomtful 
knowledge  and  is  r^hown  iu  the  plates,  hut  it  is  necessary  tu  coDsider 
<«rtjiin  8|HM;iid  ty|MSi4  id*  neuritis  and  the  re^tnltj^  of  injuries  to  certaio 
nerves  whicli  are  frequently  met  wiUi  in  prai.>tice. 

CERVIOO-BRACHIAL  NEURITIS. 

The  aiijitoniy  nf  the  cervicri-hnicliial  plexus  is  shown  in  Plate  X III. 

Etiolog^y.  —  A  neuritis  of  llie  cervieo-bmehiul  plexus  may  oct-ur  in 
the  adult  as  the  result  of  injuries  to  the  neck  and  shoulder,  e5pe<-i«ny 
niter  dislorations,  ns  the  result  of  spinal  cHries,  or  of  tumors,  or  aneu- 
risms pTowin^  in  the  neek  ;  ns  the  result  of  long-continuf-d  pressure  of 
the  jilexus  ii|m}ii  an  idiniiniiiil  ccrvteid  rih,  iit4  in  c^fics  detH^rilied  hy 
Keen,'  where  full  references  to  this  wibjeet  are  given  ;  as  a  sequel  of 
any  of  lire  iTifi-ctloiw  diseaw-s,  especially  gnjipe,  or  nf  tnxio  conditions ; 
from  rheumatie  and  gouty  states,  and  aWi  froni  taking  cold.  It  is 
more  fretjuently  met  wtUi  in  WDmen,  ami  persftns  above  the  ag«  of 
forty  yi-.»rs  iire  more  liidde  than  young  persons. 

Symptoms.  —  If  the  neuritis  is  limited  to  the  upper  four  oer\-ic!aI 
nerves  a  very  intense  (M-eipItnl  neiinilgta  is  produeeil.  Tlic  jMiin  runs 
up  the  bark  of  the  neck  and  over  the  hwid  as  high  as  the  vertex,  and 
is  attended  by  extreme  wnsitiveness  of  the  great  ocetpital  nerx'c  to 
pressure  ;  by  tingling  and  numbness,  and  by  diffirulty  in  the  movement 
of  the  head  bceanse  of  tlie  pain  pnxiueed  by  motion.  The  head  is 
often  held  stiffly  on  this  aeeount.  Occasionally  the  hair  of  the  scalp 
eomes  out.  Tliore  is  eometimes  a  wenkness  or  paralysis  of  the  deep  ■ 
cervical  mus«*h*s.  m 

If  the  neuritis  is  limiteil  to  the  fiOh  and  sixth  cn-rvical  niT\'eH  or 
their  bmnehes  in  the  plexus,  pain  is  ver}-  intense  in  the  neck  almve  the 
clnviolef  and  is  felt  over  the  shoulder  and  in  tlic  axilla  and  down  the 
back  of  the  arra,  and  even  into  the  forearm,  and  the  paralysis  allecta 
the  deltoid,  biceps,  comoobniehialis  an<I  supinatt^r  musclea. 

>W.  W.  Keen,  Anier.  Jour.  Ued.  Sd.,  Feb.,  1907. 
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distribution  of  the  ymn,  of  tlic  lines  of  temlcrnoss,  of  (hi>  an^iis  of  linp- 
liug,   nxmibness,  and  aiiK-stljosiu,  wjtii  tlit'w.'  dia^rutus  will   sene  lo 
indicate  wliat  branches  of  the  brachial  plexus  are  involvt'd  in  tlie  neti- 
ritifl.     As  cases  differ  wndely  fn»m  one  anoUier  in  ihc  exUint  of  imp 
cation  of  the  uer\'efi,  it  is  only  by  enoh  a  cotnjiarison  of  each  «we  wit 
a  diagrum  that  a  dcfiniti;  diii^nosis  can  Ih*  namhwl. 

Severe  injuries  of  the  bntt-hial  plexus  jnay  result  in  a  tearing  of  tl* 
nerve  roots  witJiiu  the  ppiual  canal,  as  welt  as  !□  a  direct  injury  to  die 
plexuii  itself.     Such  lacerations  of  the  ner\'e  roots  prodtioc  eyroptrdn^ 
which  are  difficult  to  diflereutiale  from  ihe  ^yntptonu  <aiu^«d  by  an 
injury  of  the  cords  of  the  plexus.     The  diapaofis  can  winietimt-s  l»e 
reaehc<i,  however,  if  all  the  muscles  th.^t  are  paralyzed  be  ligte<i,  and 
their  ner\-ouH  supply  be  exactly  determined  by  a  comparison  with  a 
dia^im  Huch  hb  i»^ shown  iu  Plate  XIII.      Jn  a  ense  recenllv  under  my 
obser\'!Uion,  a  comparison  of  the  muscles  jmralyzcd,  with  this  diii^'rani, 
uiade  it  evident  diat  the  fifth  aud  sixdi  nerve  root^  were  iuipliuiteJ 
ratlier  than  the  upper  conl  of  the  brachial  plexus,  the  long^  poslerior 
tlioraeic  oerve  to  the  serratiis  magnus  musolc  being  involved,  which 
would  have  escaped  had  the  coH  alone  IxH^n  injure*!.     I  n  nnoihcr  caw, 
the  seventh,  eighth  and  first  dorsi\I  ner\'e  rcnit-s  wltc  implicated  rather 
tluii)  the  lower  ronls  of  the  bnichial  plexus.      In  lH)(h  llutsc  cawn  th 
dia^nntii.i  was  confirmed  at  the  operation,  which  wa.s  underlakeo 
explore  and  rcjiair  the  plexus  in  case  that  was  found  to  be  iujurec 
In  iheae  cases  the  distribution  of  anwslliesia  in  the  skin  corrcnponded  * 
to  the  aniesthesia  which  would  have  Ix-eo  pr>^Hluced  by  a  lesion  of  the 
Segments  of  the  cord,  and  not  to  ihe  distribution  that  would  have  lieco 
prwluced  by  a  leston  of  either  the  individuid  iiervce  making  np  thft_ 
plexus,  or  of  the  etiitls  of  the  plexus.     In  cases  where  the  rooiHof  lh^| 
nerves  are  torn,  there  apiKiirs  to  he  no  possibility  of  repair,  as  a  union 
is  not  possible  between  the  distal  end,  out(^ide  of  the  vertebra,  and  the 
central,  inside  of  the  vertebra.     These  casea,  therefore,  have  a  bai 
prognosis.' 


her 
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Brachial  neuritis  of  the  ordinary  form  in  the  adult,  due  to  exposiirvf 
to  ctdd,  is  an  extremely  common  disciise,  almo!>t  as  common  a^  sciaticft. 
It  is  an  cxceedin^jrly  painful  atlcction,  cominj;;  on  sometimes  witJi  ^reat 
suddenness,  as  iu  a  cjute  dc^ribed  by  Klunipke '  where  the  antopisy 
showed  an  extensive  hemorrhajje  in  the  sheatli  of  the  ner\*es.  Ilencoj 
it  has  been  call wi  "ajxtplcctic  ucuritif-."  Its  on«'t  nmy  Ix-  grndaa 
through  Hcvcml  days,  under  which  circumstances  an  i-xtreme  con),tti 
lion  with  iuter;Hiitial  neuritis  uud  S(.H.-«jndary  irnphcatiouti  of  the  ner>'0^ 
fibres  are  present.  A  pain  in  the  location  of  the  plexus  ami  pain  radi- 
ating outward  are  the  most  distressing  symptoms,  and  are  so  inteiuie 
and  fl^niring  as  to  deprive  the  ]Mitient  not  ^mly  of  all  iirfc  of  the  limb, 
but  also  of  sleep.  Sxm  ufler  the  onset  of  the  |Kiin  any  motion  be- 
comes so  un«>mfor(nhle  as  to  make  rt-sl  (^f  tlie  lind)  imiK-radve.  Tlw 
numbnesis  and  tingling  which  attend  the  pain  are  extremely  dinagrve-M 
able  and  are  more  intense  aiU'r  the  diseasic.!  Ls  well  cstablislied  at  the 
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end  of  a  we«k.  The  paralysis  of  the  niUM'leK  supplied  bv  tbe  affected 
norvra  (le\*elops  TrUhin  cliree  or  four  tluyn  of  the  diis4.*i,  uikI  tbeM? 
xniu^'les  btifjiiic  utrnphtf^l  aa  tlie  case  ^xf^  on,  and  iiFiiiilly  aHcr  trn 
dftjrs  sJinw  a  rcoctiim  of  dc^ncralirin.  In  bnicliinl  neuritis  tntpiiic- 
dutnriianci-e  of  liw.'  skin,  flossy  Hkin,  Iicri)es,  pniptiuns  uf  viirirms 
kinds,  and  interference  with  the  growth  of  thu  aaiU  arc  very  tx^mmun 
fxv-iirrenct-is.  The  i*k!n  is  manift«tly  |}ud,  l)c<'c)me»<  very  shiny  and 
•nnhtth,  iipiHiirri  iu*  if  tij;hlly  Rtn^lched  over  tlie  tiopers,  hand,  or  arm, 
and  is  exee*iiiuifly  ti-ndor  und  hypersensitive  to  touch,  to  heat,  ami  to 
rold.  4Sensitii>nH  (nuHitl  liy  moving  the  fine  liair  on  the  ^kin  are 
peculiarly  dia^^^'ccable.  The  Hmb  is  very  fn-qtieiitly  covered  witli 
perepinitioD,  which  uiay  be  of  a  fetid  odor.  .Such  a  neurit!)^  usnally 
pei8U<ta  tor  j«veral  weeks  or  even  month**.  The  avt-rajre  (hiiiitioii  iu 
u^  fueh  vaee»  under  my  obsiTvation  wan  four  months.  The  Fvmptoms 
Ifmdnidly  Miludde,  hut  the  weakness  ot\en  persists  for  some  weeks  aiW 
the  puin  has  ilisiip|ieiire<].  In  ciiseK  when!  the  presence  of  a  ccrvieal 
rib  irt  «u.-i»ected  an  r-ray  will  iJenioti strata-  its  existemre, 

PatbolOfi7.  —  Patliologiral  obsiTviitiuiit^  in  c-a«es  of  neuritis  of  the 
bm<'hinl  plexus  jire  eonipjinitively  rare,  its  the  [Hitieut^  usually  recover. 
Kluiupkc's  eiue  of  heuiurrhuge  witJiiu  the  uliciith  of  the  plexus  has 
already  been  ineuttoneil.  Jaeubsxm  re|M>rt8  a  (Tase  following  i^reinnma 
of  the  hriHisi  of  nine  months'  duration.  A  mirrfweopie  exiuniiijiiion 
Bhf.iwe«1  an  iihniH  total  di.>aippt'jiniiH%  of  the  nervfs  uf  the  bnii-hial 
trfexuii,  though  there  was  no  infiltration  with  eareiunniutous  massee. 
The  process  of  de^-uentliou  was  present  in  uuiuy  biuidlcs,  widi  a 
Duuiiie^t  disappearunec  of  nerve  fibres,  and  an  atri*|)hio  eomiition  was 
fbood  in  the  [teripboral  nerves  of  the  arm.      The  cells  of  the  (K^ierJor 

Kinal  ganglia  in  thfi  eervi<al  ivgion  showed  degenenuive  chaageji  by 
e  Ni;«sl  uiethml  of  staining,  and  by  tlie  MarL-hi  method  there  was 
ffroverrtl  a  manifest  degeuerative  change  in  tlie  |>«)Sterior  nnit  xorie 
of  die  spinal  cnnl  eorn'sponding  U>  the  entran<rc  of  the  ner\'e  roots 
fntm  which  the  bnichinl  plexus  was  nuide  u|).  Degeneratlini  as4-erule<l 
in  the  coiuiun  ot"  Bunlach,  and  also  deseende*!  in  the  ei>oima-slia]X'<l 
baodle  of  Schultze  as  fur  down  as  tJie  fil\h  dorsal  scgmeut.  This 
ohwrvutloQ  pMvea  that  in  srime  cases  when  the  sensrvry  neurone  is 
mvolved  in  fine  of  its  branches  tlie  cell  ls>dy  and  the  other  branch 
nuiv  uls"!  di-Ltuenite. 

Proj^osis.  —  Tlie  prognosis  is  fairly  goo*!,  as  recovery  eventually 

mn  in  the  minority  of  the  coses.     But  the  progress  Is  slow  and  is  at* 

by  very  great  discomfort.     It  is  to  be  remembenxl  that  nerves 

KgoieratiDg  grow  but  one  ceDlimetre  a  week,  and  hence  the  ivpair 

in  til*-  affected  nerves  re4|uires  a  long  timej  especially  if  those  ncr\es 

iJie  long  one.>«  to  tlie  fingers.      In  tlie  traumatic  cases  the  prognosis 

Itws  favorable  than  in  injuries  of  Kingle  nerves.     Thus  iu  a  case  seen 

witli  McKumi-y,  a  ndeareous  cicatrix  had  involved  the  thi-ee  <HmIs  «f 

the  iilexii>  and  destroycl  the  nerves  so  c^jmjtletcly  tlial  nothing  could 

daoe  to  induce  repair. 

Tkrvfttment.  —  Treatment  consists  of  absolute  rest,  the  arm  being 
IS 
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carri(?d  in  a  riling  uml  lield  to  the  Ritle  by  Imndage^,  ixiiietiint  applica- 
tion of  heiit,  either  by  iKiektii);  thi>  shouldor  and  arni  with  (-itilnn,  whit-ii 
is  to  be  covered  with  oIIihI  ^ilk,  hot  bonier  beiti^r  appliei]  outside  oftbr 
bunJape,  or  by  the  upplicuiioii  of  poultices.  In  my  experience  odd 
applications — ii-e  packs,  or  spmyinjif  witli  ether,  or  chloride  of  elhvl, 
which  are  rocommeiKled  by  the  (jennan^ — pRKluoe  gn-at  ilisMimfufi 
and  are  vohmiarily  <li}*ean!cd  by  the  patients;  in  favor  i»f  hot  npplim- 
tions.  The  uw  nf  ihe  actiud  cantery  in  pnjihicing  couuter-irri latino 
over  the  p:Linfiit  nerve  trunks  is  ur)teil  by  all  autborities,  and  I  have 
eertiiinly  kiiuwn  it  tn  alU'viate  the  pain.  It  may  be  done  daily  if  the 
toxirh  niiule  is  very  li]u:ht.  »n  as  not  to  i>reak  the  j*kin,  merely  prodoi.- 
injc  a  ml  line  upon  it.  Electricily  m;iy  l>e  nt**-*!,  and  in  some  patient* 
ap])e:irH  to  pive  ronsiderable  relief.  A  very  mild  pilvanic  current, 
from  four  to  six  mitliamp?res  only,  sliould  t»e  applied  with  l)ic  |M)Httive 
p*ile  over  the  pcitnful  n'^tim,  ami  the  m*g:itive  jiole  over  the  Iwek  of 
flie  nt-^'k.  The  rurreiit  whotild  not  be  bmken  and  should  Ik-  allowed 
tu  [MISS  for  ten  niitnites  thruiijrh  the  painful  region,  the  jxjle  l>eiug 
shifted  in  onler  to  brinj?  all  the  painful  parts  within  tlie  infliienee  uf 
the  current.  In  applyinjj  the  eliH'trieity  to  the  arm,  Kemak  reeoin- 
mentU  that  a  curi-enl  Ik;  used  diajfonally  thronjfh  the  painful  nen'e, 
tile  positive  pole  Wtng  over  the  most  painful  point  and  the  nepitive 
upon  tile  littler  side  of  the  limb.  During  the  early  and  [^minful  i$ta^ 
of  the  disease  any  elct^tritw.!  ap[>lic>»tion  i)ro<hieiiig  a  eontraetion  of  t&e 
muselcf*  ti?  too  painful  to  be  endured,  but  later  in  the  oourae  of  Uic 
case,  when  the  jiain  ii-  nubsidinjj,  it  i^  well  lo  exercise  tire  mugelea  by 
electricity  in  onicr  to  keep  up  their  tone  mnil  the  nerve  huR  n-^ner- 
ated.  The  appliejitiiin  of  electricity  has  no  effect  upon  the  course  of 
the  case  or  njwn  the  regeneration  of  tlie  nerve  tnmk. 

MaKsatjt'  of  ihf  limb  is  advisable  when  the  parts  are  not  too  tender 
to  prevent  xli*  use,  and  as  hmiu  hm  I.1h-  tifiidenii'Ks  suK^idort  snfliciently  to 
allow  of  it,  It  should  be  l)cgun  and  eon[inHe<l  until  recovery.  Some 
relief  is  often  obtained  by  douching  tlie  limb  wiili  hot  water  from  a 
spray  or  by  alternate  douches  of  hot  and  cold  water,  Patiente  differ 
in  dicir  ^Ufcepiibility  to  cold  in  this  condition.  Many  |Mtliintj^  ore 
bypen*en«iiivft  to  cold  iu  conditions  of  neuritii*,  and  mider  tliese  circmn- 
stances  eiild  water  Nhonhl  Ix-  avoided. 

The  puiu  in  brachial  neuritis  ik  hi  intense  as  lo  mpiire  medical 
relief.  The  various  analgCHJe  ppep;inilinnH  —  Hcelanilid,  aatipyrine, 
plienacetin,  alone  or  eonibiueil — -sliould  I.h?  tried  lieforc  co<leine  or 
opium  are  ri-*»r1<N"l  to.  Rat  in  tlie  majority  of  wises  in  this  condition 
it  is  neccssiiry  to  use  hypodermic  injections  of  morphine,  and  tbe^e 
may  be  used  vcn.*  freely  in  suflicient  amount  and  M-ith  sullicieitt  Ire-  ■ 
queucy  to  stfcure  relief  from  the  intent  agony  which  othcrM-Jse  exhausts  I 
the  {iniient.  Oire  should  Ik'  taken  to  keep  up  Ihe  generid  nutrition  of 
the  patii-nt  during  the  iviurse  of  the  diKrase.  (iimkI  ftMkl,  acijnvanlH  to 
digestion  and  laxalive.s  which  counteract  the  action  of  the  morphine 
should  be  ujicd  freely,  and  it  is  well  to  iiieisl  upon  the  use  of  fait/ 
foodj)  iu  cx(.i»)s,  us  tlivsv  uppcsir  lo  have  a  bendiciul  effect  iu  iocreaaiiig 


i 
I 


I 


OBSTETBICAl  PASAI.TXTS. 


179 


the  rate  of  pi'penenitioH  in  the  Der\-e8.  Alwholic  driiiki<  ^liouUl  be 
cnitlpil  or  ns<tl  in  pnfll   DUMlcratinn.     SlrvoliniiK^  and  an>*!Dit'  are  of 

letit  in  lilt  sUige  nf  recovtry,  but  arc  uot  to  be  iwiii  while  lln'  |Miin 
ie  intense.  The  glrcero-phospbates  of  lime  and  soda  in  t5-gniiu  diniee, 
throe  timfit.  n  ^liiv,  aro  of  much  use. 

Suiyiiul  trt-atnient  i;*  tlemauded  in  trniiniatic  caJVJH  which  show  no 
lendencv  lu  rwiivcr  after  iJirtv  months.  The  plexu^^  i^hnuld  Ih»  expt^^ed, 
ctOHtrirtal  tissue  removed,  and  a  union  of  the  scpanilcd  non'Oi*  secured 
by  a  nerve  flap,  or  by  inwrtiog  tlie  ends  in  a  tube  of  deindcifiefl  bone. 

OBSTETEICAL  PARALYSIS.  OR  BIRTH  PALSY  OF  DTJOHENNE. 
This  fi»nn  nf  piindy^ien  i»  nuticeil  within  a  few  houry  or  diiys  of  the 
Mrth  of  an  infant.  It  is  usuidly  liniiU'd  lo  the  drltoid,  hic-op.-,  brachi- 
aliH  anlii-tui,  ^iipraspiiiatiui  and  infmspinaliw,  and  supin.ttor  lon^s 
mii-*-h-s,  but  fK'i^'asinnnlly  involveH  thi'  fxiciisor  uiuwlcs  of  the  wrist 
and  tinp-ix  The  ann  liaiip*  liMise  at  the  side  of  the  ImkIv,  its  position 
mtt  a  whoh*  heinfr  pivcmed  by  pravitation,  with  the  forearm  extendi-d 

Kl  pn»nnt«l,  and  the  wrist  an<!  finjrers  flexcnl.    (Sec  Fip.  89.)    If  the 
Fi  he  lifted  and  then  let  pi*,  it  falls  into  tins  poiution.     The  niu.telcs 
ich  atepamty/j^  are  rfliixctl  and  1  heir  opponents  are  nut  ripiil,  so  that 
jorats  ape  frt-ely  movable  and  motion  does  not  give  the  child  pjiin. 
liie  finly  tniivcnteutfl  in  the  paRilvsknl  arm  ai-e  thu8e  of  extension  of 
tlie  forainn  mid   nintiouK  of  the  wri.'^t  and  fingers.     Sometimes  when 
tb«  eJtten><or8  of  the  wrist  nre  involved  there  is  slij^lu  extension  of  the 
two  A\Au.\  phalunpes  only.      If  the   |Kiralyzed  muscles  are  examined 
fli-<'iriijilly  the  re:u-iion  *>(  dej^enenition  i;an  be  demunstmted,  but  this 
i^  nfti>n  diffli'ult  in  an  infant  on  account  of  the  undevel'ipnl  condition 
wf  liie  umm-h-rt  and    tile  Uiick  bvers  uf  fnl.      A  very   stmug  eurrent  Is 
avmrnxry  to  pn>din'f  the  rcuctiun,  antl  tins  is,  of  ly^nrse,  atteodiHl  by 
in;  hem-e  elci-triesil  rx:uniiuiiiniiK  are  dlfYirnlt  in  iufaiils.      If  such 
A  are  miule  the  tinrina]  ann  sitould  l>e  taken  a.-^  n  standard  for  com- 
to.     If  tlie  sensibility  is  teste<I  hy  a  ueedio  it  will  nsimlly  l>e  fonnd 
be  oorisideniblv  iinpoircfl  over  the  ai"en  of  the  arm  eorrespondinp  to 
ii>  eutnnritUH  bmnehei;  of  the  ein^imifli-x  iKT\*e — a  hiarl-shaped  area 
{Hiint  (Mimw|Hinds  Ut  the  insertion  of  the  deltnid  mnsele,  and 
luietimes,  also,  almip  the  outer  aide  uf  [ho  arm  and  forearm  in  the  dis- 
[lotion  uf  tlie  uiuarulucutaneoits  ner\*e.     AAer  this  condition  has 
iocd  for  !H;veniI  weeks  or  months  without  much  change,  »s  it 
due»,  the  niUMhi*  which  are  pantlywnl  l)ecome  cousidcrably  atro- 
if«I  and  ffi-l  nndnly  soft  and  yielding.     (Fig.  90  )     The  neliial  size 
lh»'  Unilj,  howrvcr,  miiy  n»>t  lie  very  perceptibly  rc<hu-iHl,  tor  die  fat 
in  a  tlioniuphly  luidthy  Iwihy  is  niiieh  f^ivtiter  Uian  tlie  sul>sianix>  of 
n  .         ■      lif^sue,  and,  tlieivfure,  tliere  is  iutt  the  rapid  wusliiig  of  the  ami 
i.i  .rm  wtiieh  is  iioliecd  in  tuhilts  snfleriiig  It-oin   panilysis  of  the 

brrwhijil  pluxuK      When  the  condition  ims  laste*!  three  or  four  niontlis 
re  Hjmetinu>i(  apfHiire  a  sli^it  stiffnei^  of  the  un|>anilyiK-d  niut<clcs, 
Uiat  bending  the  Ibreurm  and  wri^t  or  ojieuing  the  little  clotiod  hand 
out  aa  eauy  la  at  tliu  banning.     A  penmuipot  rigidity,  however, 
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nintly  if  ever  ilrvvliips.  Miiiiy  «f  tht-ae  wisoj*  gti  on  to  spontan€*«s 
recuver}',  which  ensues  within  six  months  afu^r  birth.  <^her»  rwnWD 
longer  ami  dn  not  recover  within  the  first  year.  The  coD<litiou  imj 
rcmjiin  for  three  or  four  years  ami  piss  iiwiiy  only  when  the  child  ii 
oUI  eiimijrh  to  lie  taii^rhl  systenmtie  jrymnaf*tic  exercises.  I  have  sea 
one  c.ij*e  where  no  recover}*  had  i-iisiiol  after  seven  years,  and  then  u 
n|>cmlion  by  Dowd  dcmo«8trate<l  the  cxtsteni-e  of  a  eirailrieLil  mass  at 
the  jiuietion  of  the  roots  of  the  fifth  and  sixth  oemcal  Dcrves  in  the 


Fio.  89. 


Fio.  90. 
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i-j).  kiiiii  ■•i.ii,  wiiMM.'  i.f.M  .iiiu  Uuo  l*iri.  iMic-        AliKiiliy  of  kft  tlivulJvr  Kxil  mm  ituc  li>  birtli 


■I^H-d  ■iu'^  IftrlU.    Tl)p  )>«iij^4i  u{  ibif  ami  uid    pKlff. 
L*ntl  aaJ  iho  airuiihr  art'  i]r{il(«L 
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ueek,  wliich  hiu)  pn>venle(l  regenemtlon.  (Fig.  91.)  This  was  too 
extensive  to  wiirnmt  removal.  I  Iinvc  seen  onogit'l  of  fourteen  who 
still  had  complete  disiibihty  of  movement  at  the  shouUler^joiiit  and  in- 
ability to  supinate  tlie  ami,  due  to  the  oeeurrence  of  hinh  {ulsy. 

The  course  of  the  diaeaiie  and  the  final  condition  de|>end  upon  the 
severity  of  the  le^^ion. 

The  lesion  In  all  cases  of  birth  palsy  involves  thi;  brachial  plexus. 
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When  the  upper  arm  type  of  pnralysis  is  prtwont  tJiy  mots  of  tlie  fifUi 
whI  sixtli  ct-rviiyl  iutvch  mi!  iiivnlvtil.  Wlica  tlie  lower  arm  type  is 
present  tho  sevpntli  and  ciji^hlh  wrvical  n<?r\vs  sin;  allwii-d.  Diu-licmic 
sliowtnl  (liut  pressure  IxK-kwanl  up«jD  the  side  of  the  neck  is  liable  to 
compress  those  two  ncrvi'-n  a^iust  tlic  lamina  of  the  sixth  cervical 
vertebra.  Erb  has  iilinwn  tbat  it  in  poHsihle  by  a  eareliil  oxamination 
to  find  a  sp«>t  two  centimetres  al>ove  the  clavieh-,  back  of  tJic!  outer 
edge  of  the  sternoinastoid  musele,  CM)rn,'i*|Mimllng  Ut  the  pntnt  of 
emergence  of  the  *iixt]i  eervjeal  ner\-e  between  the  senlcni,  at  which 
point  irritation  by  the  faradie  eurrent  will  pnxlni-e  a  efiiilraetiun  tii  tlie 
deltnitl,  bt(T|)s,  bnichialii^  nntictiB,  and  supinator  lou<;us  musidefi;  :md 
if  the  irriiiitiou  be  increase<l  tiie  exlcnwtn*  of  the  wrist  will  also  wm- 
tract.  Pressure  upon  this  particular  re^ou  is  oft<?n  made  during 
delivery  either  by  the  davicle  or  by  forceps  or  by  the  fingers  of  the 
obstctrielan.  Tins  is  more  common  wh*n  thi-riMA  a  brei'iTJi  pn-senUi- 
tioD  and  the  after-comnig  he;iil   is  exinu-teil   tn  tJie  euiuniuu  method. 

Flo.  91. 


Thlctapwl  part  uf  hrwhUi  pkiiitill  thcluuclkinorilic  .Slltmiil  ilihrrrrlcal  n«ff  CD  fouDil  U  opentfun 
vobuy  tli«wii  la  h'if,  St.    (Nklunlviw,  rroiu«*k.Hvk  If  IktmLi 

Tlie  index  and  mitldle  fing;er8  of  the  left  hand  l>eing  o(jen  like  a  fork 
over  the  -shoulders  of  the  child,  traction  in  eommonly  made  npnn  the 
slioulders,  and  the  pressure  of  the  nbstelrician's  fnigiT  in  ihe  nrrk  often 
producer  injury  of  tho  plexus.  In  some  eases  injurj'  *'^  tlie  plexus 
\b  pnxluccd  by  attempts  to  bi*ing  dowu  the  hand  or  arm  In  bree4.^h 
presentations  or  to  replace  these  when  the  he-ad  presents.  In  these 
eases  it  is  pndmble  that  the  roi»tsof  the  nerv*-«areU)m  or  a  p<irtii>n  of 
the  upper  ti»nl  of  the  plexus  is  torn.'  FiinH'[in  appHcations  in  an 
awkward  position  may  also  pn>duee  this  injury.  Childreu  do  not 
appear  to  be  very  liable  to  injury  of  the  nerves  in  spite  of  tJie  many 
aec^ideutH  which  t>efall  them.  I  have  not  eeen  a  mm  of  traumatic 
neuritir<  in  tlie  plexus  nf  a  child  below  the  ape  of  fourteen  years,  ex- 
ceptiufj  the  form  of  brachial  neuritis  just  doseriljod. 

Treatment.  —  The  ann  should  Im^  kept  in  a  sling,  with  the  elbow 
flexed,  and  should  not  l>c  allowed  to  hang  down,  wince  ha  weight  often 
suffices  to  overstretch  the  ligaments  of  the  shoulder  which  are  uo  longer 
'  W.  N'.  BiilUnl.     Anipr.  Jcmr.  Med.  Set.,  Jd]^.  1907. 


eutire  arm 
flaily,  tlie  mother  Jwnig  tauj^tit  tJic  Rueaaiug  proc(>8t<  of  niaj^sa^^re.  It 
should  lie  IrjithtMl  fret'ly  m^Ut  a.m\  mni*niti^  with  hot  and  <w>l(I  W!ih>r. 
«>  ;tfl  ti)  iticrra.'w  (he  ^fiifinil  nimilatinn  ami  ntitriihiij.  UiiiiiU'llii^'Dt 
peiiple  will  bi-  miire  likely  to  kt-op  up  the  iR'i.'cssary  rulihtii^  if  ^init- 
simple  lotion  r.r  niutinciit  Ih>  ordeitHl.  As  simim  as  aiiy  vnlunUiY 
motion  oan  be  made  the  chiUl  uliimld  Iw  encoimiKed  to  make  it,  even 
if  it  be  iutM,'H3.iry  to  bind  the  unnffoctc<l  limb  to  the  side  of  the  boiiy. 
As  tlw_>  {!liild  ^rowa  old«r  systemiUic  escrpiw*  of  a  pj'mniwtic  kind 
should  be  insisted  upon  daily.  Galvanic  treatment  in  accordance  with 
e  regular  methods  de^ribcd  on  pa^e  1 72,  should  be  bof^n  r«rly  an*l 
n«cfl  until  reeovcry  h:ifl  oreurred.  Thp  niildeM  current  which  will 
produce  cnntraetion  in  the  muscles  should  be  used,  that  the  trentmpot 

luiy  iiiit   be  lix>  [HLiiiful,  and  an   iiilelligcMit   nur»f  or  iiuither  mu  W 
iustnictcd  to  carry  out  tins  treatment  ut  home.     If  tliere  i:^  du  im- 
provement after  two  ycara  an  explonitory  operation  should  be  under* 
ken.     The  upper  part  of  the  hnuhial  plexus  should  be  cxpoBeil,  the 

er\'ea  should  l>e  freed  fn>ra  cicatriciiil  tissue  if  possible ;  and  if  wA 
possible  the  cicatrix  should  be  cut  nut  and  the  ends  of  tlic  dividwl 
nerv&H be  stitureil.     The whimlder  may  In:  ilevated  and  llie  head  ilrawn 

ver  to  the  side  and   held  in  this  posititm  by  a  sriff  plastcr-of-Paris 

during  tlie  li)iii>  nf  utiion  in  order  to  pri-vent   inu^liou   ufMUi  tl»^ 

ignited   nerves.     A  number  of  uuceessful   insluuccs  of  thi:i  uperatiui) 

have  been  recently  reported.' 


pf] 
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PARALYSIS  OF  THE  CIECUMTLEX  NXEVE. 

Injuries  of  the  shoulder  and   dishd'atious  of  the  .•■houlder  fior 
pHHluec  a  paralysis  of  the  circumflex  nerve.     The  symplums  comtiflt^ 
if  pain  anti  tenderness  in  tlie  course  of  the  nerve ;  iKiralyeis  and 
atrojihy  of  the  ddbiid  nni8i-te,  whitrh  prevent)*  abduction  of  the  arm,  aJ 
relaxatiou  uf  the  ligaments  of  the  shoulder-joint,  as  the  deltoid  musdo^ 
kei;ps  the  huineruf^  in  itpjinsitimi  to  ihu  socket;  and  an  area  of  atiK»> 
thesia>  triaujrulur  in  slmix",  with  the  apex  of  the  triangle  downward  _ 
corresponding  to  the  inaertiou  of  the  deltoid.     See  PLite  XIV.  I 

A  patient  under  my  «tre  had  been  in  the  habit  of  standing  in 
his  nftiiM^  and  re»'tin^  his  shoulder  a}r>>>ii^t  tlie  sharp  edge  of  a  tnantet. 
Abi:iut  the  firr*t  of  May  he  iH-giui  to  suffer  from  jiain  in  the  Imck  of  the 


neck  and  ubtrnt  ttie  r'houltler,  and  iii\er  ten  days  Ids  deltoid  bei'sune  sud- 
denly pamly/etl.  This  ixirnlysis  remained,  in  spite  of  treatment  by 
electricity  aud  niatwige,  until  the  first  of  NoveniU-r,  though  by  tlie 
middle  of  July  he  had  recovered  power  entuigb  to  raise  the  arm  above 
the  head.  The  antestliesm  over  the  hhoulder  diiiapi)eared  wiibui  the 
-first  month. 


« 
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PAEALYSIS  or  THE  SUFBASCAPULAB  NEBVE. 

pBnilya)»  nf  the  tfuprumaipulur  nerve  ocxnsiouully  (m^uth  after  ditt- 

4'9tioii  4ir  ihe  liiinienis,  or  tuny  1k>  prrxlurttl  hy  fulls  iijxtn  the  ^Imiililer 

or  on  t)ie  Imiui,  cuiwinjj  r*nitii--<ioii  of  the  sliouliler.     The  Byuiptoma 

are  chiefly  rvrcmble  to  pamiysis  of  the  siipnispinatus  und  itifni-spimuuH 

*i»i-le8.     1   liavfi  *H:-en   tliis  ffiUowiug  tlie  removal  of  deep  een*k-al 

ids  in  the  neck  by  ac<>tdeulal  diviMou  of  the  nerve  trunk.     The 

rrulder  lit  very  niucli  huinpt-n-d  in  lU  Diovemeiit,  m  is  aWi  the  ai-ui. 

Whim  th<?  arm  is  alulurlc*!  and   raised  the  he:ul  of  tlie  Iminerns  fails 

rtm  !a»'k  of  sup|K)rt  by  tiie  siipra^iiinntus  nnist-Ie  ;  hence  the  arm  cnn- 

>t  be  held  up.     Movements  of  outward  rotHtion  are  nli*)  ini|«iirwi  by 

pouulypiA  of  the  infni^inatua.     The  scupuk  is  sli^^htly  rotated,  its 

owrraji^Ie  N-inj;  niove<I  upwartl  and  luvvard,  and  its  upper  im^le  pro- 

'tinp  oil  the  siile  of  the  ne«'k.     The  deicx-tive  action  in  somewhat 

upplrmriited  l>y  the  deltoid  and  the  tei-es  minor,  whioii  mnMrler;  ocea- 

innally  bei-«itiie  a  little  hy|>ertniphiiMl  iii  the  eourse  of  the  eu«c.    Some- 

a  HTnall  n'^ion  of  uuEcsthetfiu  is  found  over  the  scnpnla. 

NEUXITIS  OF  THE  8H0U1DEE -JOINT.  PAINFUL  SHOULDEE. 

A  eoudition  of  cxtrctne  pain  and  stiffness  at  the  shniilth'r-joint,  due 

ncuritJH  »)f  the  nervt's  witlnn  the  joint,  if*  not  an  uneommon  affec- 

It  iioeura,  aH  a  rule,  in  women  of  m!d4]1e  ap--^,  but  men  are  not 

tempt.      It  <M*eur»  in  ffuuty  aud  in  ana>mic  and  caohwtio  individnalB, 

i*  rtft«n  Seen  in  old  age.      It  &»m(-tinH>ft  ap]>enri:i  t<f  follow  an  ex- 

ipe  to  cald,  and  8omeTimeA  it  e.an  lie  tnitHNJ  to  a  slij^ht  injury.     It 

nna  ratlier  suddenly  with  |tain  in  the  shoulder-joint,  hut  without  any 

rrlliuK  or  exmlatloii  within  the  joint  mid  without  the  appearanees  of 

ht^timatisni  or  lirtliritii*.      Vcr>'  rnxm  any  movement  becomes  extremely 

linful,  anduitu  result  the  mmjclesalxait  tlie  joint  are  thrown  into  u  8tati> 

~  tonie  t«)»asm.     The  arm  is  adduote<l  tightly  to  the  che(tt,  and  while 

li^ht  forward  or  Ivnckward  motions  are  ]>08fiihle,  any  attempt  at  ah- 

tactjou  ia  followed  by  an  immiHliate  (^mtnintion  in  the  |MT.tora1pi  and 

simus  dorsi.     There  are  lender  pointa  in  front  and  at  the  bark  of 

joint,  and  pret«Aure  of  tlitr  tu-ati  uf  the  humerus  into  itA  MK^ket  is 

[ituiiful.     Tlie  condition    renuiin^  for   many  weeks,  and  aa  tJie 

It  of  the   immobility    the  deltoid    frequently   Iwi-omes  atrophied. 

nionally  I   have  seen  an  aiui'sthesta  in  die  eireumflex  arwi  of  tlie 

sida  and  such  u  rapid  atrophy  of  the  deltoid  as  to  9Ug}^t  a  neuritis 

^^>r  the  eiremuilex  nerve,  but  tht^  ia  not  an  invariable  accom[mDtmeut 

^Bf  tJin  afirctiiHi.     NS^hen' there  arc  no  objective  agrm  of  neuritis  in  the 

^^balder.  or  of  lendeme^  about  the  nerves  in  the  nei^k,  the  affection 

^^B^  1m<  thought   to  U>  liVNteiieul,  us  neumtie  individual»  uppair  to  be 

moTF  «idyeet  Ut  it  than  others.      But  tlie  la<-h  of  reniissioiis  in  the  dis- 

eair  and  the  fact  that  the  ^pasm  of  the  musetes  does  not  appear  to 

nkx  under  cMorofurm  —  a  iaet  that  I  obtKrved  in  a  patient  who  luul 

I      ■&  opmitJon  for  caneer  of  the  l>reai!t  while  this  aJTection  was  in  prt>^ 

I      ma— leads  me  to  believe  that  the  ii{>a.^m  is  a  reilex  one  from  the 

MTVa  witliiu  the  joint  and  that  the  origin  of  the  trouble  is  a  neuritis 


1«4 


jsjusiss  OF  sriy.ii.  xKsrns  akj>  ttsttsitis. 


of  them  ncrvcH.  As  any  motiou  i»  extremely  iKiinfiil,  patients  gnird 
the  arm  by  carrying  it  in  a  slin;;  ami  hy  iMuulagiri;^  it  to  the  chest, 
Tlioy  fiud  h(tt  upplicutions  and  packing  in  cotton  agreeable,  and  they 
usually  obtain  c(5nsiderable  relief  i'rora  the  application  of  a  Paquelb 
camcry  to  the  front  and  lack  of  the  shoulder.  It  fleeniB  to  have  lea 
eflWl  vvlicn  jipplied  over  the  region  of  tlie  deltoid  nin*'Ie.  The  treat- 
ment is  rest,  eauteiy,  and  the  use  of  sedullves,  including  oiHleiue,  if 
iic<Hs<rtiirv,  for  thf  [lain,  When  the  acute  >*yniiitonja  are  over,  maasttge 
of  the  muscles  may  be  attempted,  but  movement  of  the  joint  is  to  be 
avoide^l,  as  it  is  liable  to  produce  a  return  of  the  spiism  lu  the  muscles. 
In  all  eases  tliat  I  have  seen,  recovery  has  eventually  occarred,  but 
f'l-om  four  to  8ix  mouths  have  elapsed  before  the  fuU  use  of  the  arm 
has  been  restored. 

PARALYSIS  OP  THE  POSTEEIOB  THORACIC  NEEVB. 

lujurici!  w  the  side  of  ilie  neck  souietiiuiw  bniibe  the  long  posterior 
thonieic  nerve  whirli  pii«>K'rt  to  ihc  Herratus  luaguuR  muscle.  I  haw 
Been  two  citses  of  this  kind  ueeurring  in  jwirtcns  who  had  earned  » 
piano  u]M>n  llie  sliouldcr;  and  Hcvenil  cat*ca  fntm  injurietj  to  the  mde  of 
the  neck.  I  have  seen  a  ca«;  re.*iulti«g  from  the  effort  of  swinging  ■ 
hammer.  Falla  and  blow;*  u]M)n  the  neck  or  slioulder  which  eaun 
extn'me  extension  of  the  head  may  al^^o  priKbiec  ilii>i.  Prvi^ure  on  the 
tdiimlder  in  a  wnniuu  placed  in  the  Trcndelenberg  position  ou  the  oper- 
ating table  caused  it  in  one  of  my  cases.  And  many  cases  have  been 
noticed  atler  exposure  to  cold. 

The  nymptonitf  of  the  disease  are  severe  pnins  abotit  the  slioidder 
and  iH'fk  and  total  jwinilysis  of  the  sernitus  niagiuis  rnnscle.  It  will 
be  rememljcred  that  the  function  of  thit*  muscle  in  to  hold  the  posterior 
eilge  of  the  shoultler-ljtiide  agiiinst  tliecheKl  and  to  rolati-  the  shoulder- 
blade  in  the  act  of  raiding  the  arm.  When  it  is  |mralyzcd  the  shoul- 
der-blade projects  from  tlie  chest  like  a  wing  in  a  very  characteristic 
manner  (Kigs.  02,  DJJ,  D4)»  and  the  ami  mniini  In?  lifte<l  much  al>ove 
the  horizontal  level  when  the  foreunn  is  extended.  Motions  of  the 
fopKirtn  forwiinl  ioul  backwartl  ai'e  rIho  somewhat  impaired.  If  the 
arms  be  abducted,  firciblc  inspiration  shows  a  defective  expainttiou  of 
the  chest  on  the  |Kindyzcd  Hide.  An  clectriral  examination  u<<tmlly 
demouatrates  a  reaction  f>f  degeneration  in  the  ^erratu^  maguus  muscle. 
The  motor  points  of  this  muscle  arc  on  the  side  of  the  chest  beneath 
the  axilla.  A  slow  reoovery  nsnally  ensues,  providinl  the  ner\*e  is  not 
entangled  iu  the  scar  at  the  point  of  injur\-.  If  nt^uven'  fails  to  occur 
aflter  several  montlis,  a  sui^ical  C-Xplorution  is  ju-stitiable. 

PARALYSIS  or  THE  MUSCULOSPIRAL  NERVE. 

This  nerve  is  injured  more  often  thait  any  otlier  of  the  nerves  of  the 
arm  inaRmueh  as  it  is  cxixised  in  its  [mssuge  araund  llie  humerus  just 
W'luw  the  insertion  of  the  deltoid.  Prestture  of  the  head  lying  u|>on  tlie 
arm,  which  frt'<jucntly  occurs  iu  the  sleep  of  intoxication,  is  sufficient 
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Oowere  ilfsL-rilx's  tlmi;  cast's  which  huve  ibilowetl  viulent  cuntradion 
of  ihc  trioc'jw  —  one  in  pullinu:iiii  a  pair  of  tij^ht  btKitB  ;  one  in  tlirow- 
iiig  a  stone,  and  one  in  {»nL-*|iiiij;  ;i  siipjwul  to  prevent  fiillliig.  I  Imve 
setD  eases  whieli  have  developed  IVom  pivaanre  duriu;;  a  loug-coulinwKl 
aure^lhesin,  the  paiient  wtniii;*!;  out  of  Uie  anawthciic  to  find  his  ami 
paniiyz<Ni.  The  nerve  iiuiy  be  injuretl  hi  fractures  of  the  middle  third 
of  the  huntt-rufi.  Jd  cue  patient  the  admiui^raiiou  of  a  hypodermic 
itije(>ti<m  in  this  rejriun  way  fo]li»we<i  l>y  paralysis. 

Tlie  Hyniptoiiis  priKluecilhy  niiiseul<Kipiral  ]>a]My  !ne.dr"»[>-wrint,  with 
pnmatiun^  ilue  to  paralysis  of  tlie  long  extciiciurti  vt'  the  ^riet  and  lung 
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Pmit'.vriiti  4ii«iu  iiiuKiiloijiinil  imniijtia. 

exteaaoTA  of  the  linge-ni  and  thumb,  and  wnikness  in  flexion  of  the 
e!lx>w  from  panilvsin  nf  the  supinnlors.  If  llic  nerve  is  ininnil  in  tl»e 
axilla  rfie  tria-pc*  is  also  puralvKc^I.  Siuuetimes  in  very  sliju^ht  cases 
the  supinator  Inn^uK  is  not  piindyzed.  The  position  of  the  hand  in 
dpcip-wrist  is  shown  in  Fip.  05,  The  action  of  the  flexors  of  the  bund 
ifl  appan'tilly  weak  iu  praspinj;  objoetii.  but  if  the  wrist  be  extemled  by 
the  examiner  and  helil  firmly  in  tills  position,  the  flexors  are  found  to 
act  in  a  iu)rmal  tiianner.  The  awkwanl  nctiitn  of  the  foreunit  gives 
the  jMitient  enn«id»?nd)le  diwtunfort,  e.specially  the  loss  of  power  of 
supination.  After  llie  dnip-wrist  liat^  e^tntinne*!  for  some  days  a 
pn.miineni'c'  Bp]>eurs  upon  the  Itiick  of  the  liand  a-s  a  result  of  the  ovcr- 
flexiou  of  the  wrist,  due  to  a  partial  dislo(«tiuu  of  one  of  the  bouei^  of 
the  hand.  Hut  tliis  sulfides  when  recovery  lias  token  place.  The 
muscles  {)tinily7.ed  i«how  tlie  reardoii  of  degeneration,  excepting  in  very 
li^ht  fnm-H'.  In  tlie  oarly  stage  of  the  affection  (>onie  tingling  and 
numbness  uuiy  Ik>  felt  over  the  back  of  the  luiud  at  the  base  of  tJie 
index  fniger  and  thund),  and  an  iuiitairnitfut  of  M^nsibiliiy  may  ui\en 
be  demonstrated  in  this  regiou.     (.Sec  Plate  XIV.)     This,  however, 
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rapidly  subi^idt^.  Mu^inilDi^pinil  pnnilysui  can  hiiixlly  ho  mi»(jikeii  for 
any  other  disease,  tJioujrh  di-ui>-wrist  may  develop  in  :iuy  form  of  mul- 
tiple nountis,  especially  iu  lend  |mby.  It  is  tbeo,  however,  biliitcnil, 
aiid  the  8upiiiiLlor  limgus  usually  escapei;. 

The  piof/ttwU  i(»  goixl  for  recovery,  but  this  usually  requires  fmra 
thn?t>  to  tive  iii<iiilh». 

The  fnxtittutii  Is  thai  for  oniiuary  tmumatic  neuntis, 

•  PARALYSIS  OF  THE  MEDIAN  NERVE. 

Tliis  muy  <.Kx*ur  from  wounds  or  injuries  of  the  forearm  or  of  the 
brachial  plexus,  ulsn  fmm  pressuix-  of  a  crutch.  The  median  nerve 
Bupplie^  tlic  promitors,  the  llexcir  carpi  nidialis,  the  Hesors  of  the 
fingers,  and  the  nnij*«'lei*  that  abduct  and  Ilex  aud  op|«>8e  ihe  thumb 
and  the  two  radial  lumbricales,  whicli  flex  the  first  phalanx  ;  henoc 
this  injury  jinMliioeit  puntlytq^  iu  them  muBclcs,  rundting  in  Bupinution 
oF  tlie  forearm  aud  iiiaiiility  to  flex  the  finp-is  firndy  or  Ut  use  the 
haiid.  The  iliunilj  ranuol  be  abducted  or  opposed  to  the  tips  of  the 
fingers.  The  aiiaMtlu-riia  produce*!  ie  fhown  iu  Figs.  'JO  and  97.  Pain 
is  !H)iuetinu>s  fell  iu  the  hand.  When  the  nerve  ia  iujureil  at  tlie  wrist 
the  action  of  the  long  flexors  is  not  interfered  with,  heuce  tlte  |>anily^r( 
is  limited  to  the  fingers  ninne.  There  is  usually  some  atrophy  of  the 
tlieniir  nui;sch>F.     Trttjihie  t-hanges  on  the  skin  and  nailrtorten  occur. 

The  iti-ijymieia  and  trtvitinent  are  ui  accordauoe  with  ordiuar\-  tran- 
uuili(T  ueuritiij. 


PARALYSIS  or  THE  ULNAR  NERVE. 

The  ulnar  nerve  U  very  fre<pieiitlv  injurc^I,  li.*^  il.*i  I'liiirsc  Is  tin  ex- 
jM>*c<l  one  at  the  cllMtw  uiid  in  the  forearm.  It  uisiy  bn'  iiffccteil  by 
pre8»ure  iu  the  axilhi  by  a  cnitch,  but  lUis  la  rare.  Kxp4tiiurc  to  wet 
and  cold  otteu  causes  ulnar  neuritii^.  I>fng<coutiuued  pressure  lu  a 
concHtion  of  amesdiesi.t,  or  even  in  tlie  heavy  sleep  of  intoxication,  may 
cause  jKiralyt^itt  of  the  musoIcH  supplied  by  the  ulnar  nerve,  and  after 
dlf'kH'iiliou  aud  fractures  of  the  arm  or  forearm  it  has  been  freijueutly 
observed.  Cnlhin,  alter  fracluws  about  the  elbow,  occasionally  presses 
ou  and  involves  the  nerve.  Tlie  uliuir  nerve  suppllns  the  flexor  earpi 
ulnari.%  the  ulnar  half  of  the  deep  flexors  of  the  fingers-,  the  mutseles 
of  the  little  finger,  the  interossei,  the  iuuer  (wo  lumbricjiles,  and  the 
adtiuotors  of  the  thumb. 

The  result  of  iMiralysis  of  the  ulnar  flexor  of  the  wrist  is  not  very 
niunifest,  as  other  must^les  are  e»[Hible  of  doing  the  work  of  die 
flexor  caqji  uhiariH.  A  jun-alysis  of  tlie  flexor  profundus  digitorum 
nmke}4  the  [>atient  incapable  of  flexing  the  firwl  phalanges  of  tlie  litlJe 
and  ring  fingers,  hence  tlicre  is  no  (tpjionition  to  their  extrenK?  exten- 
siou,  aud  part  of  the  deformity  of  the  hand  resulting  from  ulnar  nerve 
palsy  (Figs.  98  and  99)  is  due  to  this  cause. 

The  chief  disability,  however,  producefl  by  ulnar  nerve  lesions  18  the 
paralysis  of  all  the  inirioMc  muscles  of  liie  hand  excepting  the  fimt  aud 


fleeond  Inmbrirali*,  which  are  supplied  by  the  nwdian  nerve.  Ai  a 
result  of  this  [uirjIysiK  thf  uw*  of  the  thumb  ami  finfrcrs  is  vi-ry  miici 
impaired,  the  thenurund  hypotlionar  einiueuecBbccomt-  flat  and  flabbv, 
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of  llie  inability  to  extend  them,  due  to  the  complete  pamlynis  of  tbe 
tiit«n3«KL  Tliis  is  llii-  ^-(vjud  t-ause  of  the  derorniity  proilticed  in  the 
hand.  The  extenwoa  of  tlie  middlo  and  cud  pbiiluuj^t's  of  tbe  other 
two  fingf-n  Ls  also  oouaiderably  impaired.  The  adduction  and  abduo- 
tion  of  liw  fingers  ifl  romjdetely  abolished  and  the  thumb  cannot  be 
bitiu^ht  furward  bi-t^auM*  of  uverextentiiun  of  i\i*  fii'Ht  j)hiilanx  by  the 
rxU'nsitr  lon^us  jK)Ilicis. 

Tlie  ^'n^yry  disturbances  pnxluccd  by  nluar  palijy  are  tingling  and 
Dtinibni.-S8  aud  {Hji^bly  pain  in  t}ie  inner  half  of  the  hand,  in  the  little 
fingur  and  oue-half  of  the  rinp  finger,  and  ihene  pamwtheiiia  are  usually 
attended  by  anieHtht^ia,  which  may  Ix-  total  in  the  little  finger,  but  is 
only  partial  in  tin-  Kami  and  ring  fingers. 

The  w-n.-sorj*  disturljance  is  nut  aUvay-s  a  total  one,  sensationftof  tem- 
peretare  and  pain  being  very  often  retained  when  the  niiensaliun  of 
touch  is  loet.     Tniphie  disturbances  are  very  liable  to  oet-ur  in  the 
uicothc'tie  region  of  tlic  skin.     (See  Fig.  104,  page  20:i.) 
^K  The  prcffnojivt  and  trtatment  are  those  of  general  neuritin. 

ft 


KEUBITI8  or  THE  INTEEC08TAL  OR  DORSAL  NERVES. 


Thij*  (X'^'iwionally  tx-cure  after  injurieB  in  whieh  ribs  are  brokca  or 
from  pressure  by  Mnnll  tumors.  In  one  tau<e  such  a  tumor  ciiuaed  tn- 
t4.Ttitiitent  prewture  as  it  (M>ca»ionalIy  got  ejiugltt  lietween  the  ribs  and 
then  pn^dutx-d  exeruriuting  pain.  It  was  su»x-essfully  rtmoviKl.  The 
oerve  atfected  will  be  iudinited  by  the  distribution  of  the  pain  ur  of 
the  ansffCfaesu,  as  shown  on  Plate  VII.  There  is  no  paralysiB  eauacd 
inlefeostal  nenritJs. 


ZTrrnuns  or  the  lumbar  nerves. 

The  anatomy  of  the  lumbar  and  suerul  plejcus  is  showu  In  Plate 
A  »  • 

Tlie  luratmr  plexus  HUppliett  the  flexors  and  aUluetorn  of  the  thigh, 
extensors  of  the  knee  and  the  eivmastet  maiK:le.     Its  senwjry  dis- 
ihution  \»  shown  in  Plate  XIV. 

Tht   luniUir  plexiu*  mrely  «uB»r«  fn>m  neuritis,  as  it  Is  well  pro- 

cic»l  fnmi  ei»ld  or   from  external   Injury.      lint    tumors  within   the 

caoal,  tumom  in  the  abdomen,  (-anccr  of  the  spine,  and  psoas 

rtecttsiunallv  set  up  a  neuritis  or  eause  pressun?  un  the  ner\'es 

of  the  plexus.     J  have  (*on  wveral  cases  folhiwing  operations  for 
ap|K^idieitif>  where  filaments  of  the  uitvcs  were  divideil. 

Tlie  byni[itnni.«  may  be  limited  to  one  or  two  mu«-les,  such  as  those 
«upplie«]  by  the  obtumtitr  nerve,  or  the  anterior  erural  nePi'e,  or  may 
be  wrde^prwwl.  In  tbe  first  ea«i>  the  legs  cannot  be  crossed,  as  the 
iiliilwTtors  t»f  the  thigh  are  |Kiralyze<l  and  rfitaiiun  of  the  leg  is  impaired. 
In  the  sr**»ind  caye  the  extensors  of  the  knee  are  weak  an<l  atmphied 
and  the  kneo-jerk  i*  lo«t.  In  both  eases  the  inability  is  marked  in 
walking,  and  the  ])atit'nts  move  with  diffieulty.  There  is  usually  puin  in 
the  ^0  and  thigh,  and  sotoeciine?  thi^  ^hoote  downward  ioto  the  gcuital 


region.  Thei-«  may  be  tt'iHiLTDess  along  tlic  course  of  the  anU'ri'tr  crural 
ui^rvt.'.  Tiie  ili'^rt^  uf  aimthtiic^iiii  in  tJie  nkiu  in  slight,  l»iil  liiigling  dul 
Dumbness  arc  t'clt  in  the  ounsory  dbtributluD  uf  tliv  plexus. 


PABALTSIS  OF   THE  EXTERNAL  CUTANEOUS   NESVS. 


^P  The  external  cuhinoum  nerve  of  the  tlii^fh  supplies  the  tikiu  over  the 
miter  portion  of  the  thijzli,  from  tlie  line  of  ibe  tnK-bauter  downwunl 
t*>  tile  knee.  Ocrtwiunally  tliis  ner\'e  is  distasod  sind  ibt-n,  ofi  a  rult, 
then?  is  a  si'n«itini»  of  pnm  iu  its  dislrihutioii,  wbieli  is  utteiidi^l  liy 
[Kini^stEiesia  imd  by  diinitnitiun  of  st'tinibility  iit  tbe  rtklii.  The  aflfit'iioD 
riifis  tlie  nrdinnry  eoiirse  of  n.  neuritis,  and  slioald  Ijc  treat(.il  as  a 
pfnplicnd  iienrili;*.  Actfiition  wiis'fii'i^t  calletl  to  it  by  Bendiardt,  ainl 
hencx:  it  han  Itt^m  tonnod  "  Ik-rnluirtit's  Faralvsis." 


I 


NEURITIS  OF  THE  SAOEAL  PLEXUS. 


Neuritis  of  iIil-  ^atnil  plexus  is  a  rare  alli^'iimi  and  h  udiially  duo  to 
injury  of  th(^  saoral  pttisus4:luriiiga  difliiTult  labor.  Every  ob*teirieiaii 
liat>  oliM>r%'i-d  n  nutnlK-r  of  ca^'i*  in  whieli  duriu^  n  dehiyed  or  dllbi'ull 
lulMir,  ihi*  M'oniun  )iim  W-vii  sci/iMl  with  snddi-ii  severe  juiiiiK  in  one  )(^, 
usually  in  the  back  of  the  lej;,  and  often  below  ibe  knee,  and  has 
^ulfert'd  frt>m    n  flexor  8{>;i8ni  of  the  leg  for  8ornc  hours  dnrinff  labor. 

day  or  two  after  delivery  paralyms  of  the  rau)ylen  of  tlie  lojff  below 
lh<!  knee  ilevelo(w,  ami  also  a  condition  of  ana»>Uie8ia  extending 
down  the  back  uf  the  tliigh  and  anmnti  tlio  outer  side  of  the  \e^ 
and  into  the  foot.  In  some  eases  tbe  bmising  of  tlie  nerve  i.s  a  nli^t 
one  uud  all  the  gymptojus  subside  witliin,  Um-c  or  four  w«;k»,  Jd 
other  ca^es  the  injury  is  more  severe,  and  montlis  elapse  before  the 
pandysiri  sul)«id«'s  iind  the  patient  is  able  to  walk.  It  is  to  l»e  renK'm- 
\mhviI  that  eontlicio'ns  of  iHinilvMs  may  folhtw  LdMir  fnnu  auaMnie  states 
of  the  fipinal  eord  or  fnim  an  infeetiuns  multiple  neuritis.  Tlieee  ono- 
ditions,  however,  pr(Hlii(i>  |mr:ilysis  iu  iHith  li-^,  wbtle  tbe  diseaw 
undtT  disf.-ii.s.-«ion  is  always  uiiilateml.  In  s:icnd  jilexus  juirulvsi^  the 
funeiitms  of  ilio  bhuliler  and  rectum  are  usually  noniud,  and  the  symp- 
toms of  neuritis,  pain,  tenderness,  pandysis,  reat!ti<m  of  dejj<'ne ration, 
are  limited  t*^  tbe  distribution  of  the  seiatic  ner\'e.  Timiora  m  the 
pelvis  an<l  caries  of  the  sacrum  produi^  the  same  condition. 

I  NEURITIS  OF  THE  SCIATIC  NERVE. 

Scialiea,  or  neural(;ia  of  the  sciatic  nerve,  is  considered  in  Chapter 
XI  ill,  but  there  are  many  easeft  of  so-called  neunilgia  whieh  are  actually 
due  to  Deuritis,  and  tlK're  are  eases  of  neuritis  of  the  sciatic  nerve  which 
develop  without  any  precwlinjr  neundfria.  Tbe  dis»'iise  may  l>e  pro- 
duced by  any  one  of  the  many  ttauses  of  neuritis  and  neund^a,  but 
seems  to  be  more  common  as  a  sequel  of  the  pripiH;  than  of  any  other 
infwtious  tlisease,  and  it  also  oci?urs  with  pr*Mt  fiinjuency  in  gouty  and 
aufemie  imlividnals. 

Symptoms. — The  symptoms  are  pain  iu  the  entire  domain  of  the 
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sciatic  nen'o  and  tcmlernrsA  aion^  the  coui'se  of  tlie  ncnx*,  which 
18  imt  to  lie  confoiindfil  wiUi  ihe  exUtenrc  of  ti'ndcr  spots  at  Vallflx's 
]K>inlB  pret*t*iit  in  stiiitica.  The  noiTe  is  fuuiid  to  be  tundcr  iu  it8 
entire  li'iijith  imd  not  iufrt^ututly  liK-^ilizt-d  swellings  can  be  detecteil 
by  palpution.  Tlic  p-iin  ]h  iwiially  couMt'int  as  ouiitrastcd  with  tlie 
paroxysmal  attacks  of  neuralpa.  The  pationt  is  never  able  lo  get  into 
aa  eflay  j>onit»fn  sd  as  to  Ixt  i'n-v  fnnn  |i:nii.  There  is  greut  restlt-.s**- 
IMsa  aD(]  uneuhiiiesd  in  the  enlii-e  limb,  mid  all  niovt-nicnt  is  extn-Tiielv 
distre^iug.  AValklii};  e:in  uiily  he  doiin  wiili  rlllVirutiv  and  |>ulti  and 
has  to  l>e  avoidecl.  Very  uften  an  n''(unl  pandysi:i)  develops  in  the 
muscles  supplied  by  tlie  sciatic  uen-e,  namely,  ttiose  beinw  the  knee, 
and  an  atrophy  with  reaetion  of  defeneration  may  develt>|i.  Not 
infri'qnently  llu-  ymn  of  the  uenritis  j^iviw  rise  to  reHex  8|i:i.sni«  in  lite 
uiuiK:les,  and  such  twitehings  of  the  muwU-i^  iif  iJie  leg  an.'  liable  to  \h> 
exceedingly  diHtres«iug  and  fminfnl.  The  Ii-g  iw  fivfjueutly  hot  and 
the  secretion  of  perspiration  may  1m'  incre:i.siil.  I  Imve  oeeK«ionally 
p«>en  ploAsy  r>kiri  ujxtn  flic  outside  of  ibe  leg  and  n(>on  the  f<Kit  and 
irregular  gn)wtli  of  die  toe-nails.  The  disesisi.'  is  very  slow  iu  its 
pn^Tcsa,  and  ol\en  remains  for  mouths  before  recovery  follows. 

Treatment.  —  Treatment  eonsij^ts  of  hot  applications  to  the  leg, 
which  must  l)c  kept  nt  rest,  the  patient  being  confined  to  the  I»ed  and 
tlie  |Mjsition  of  the  limb  chaiigt-il  fre»pieiitly  by  the  aid  of  nnni(!nuis 
small  pillows.  It  is  a  mif<take,  iu  my  upini<^u,  tu  apply  a  long  spHut 
to  the  limb,  tnasmiieti  as  the  i^traiiied  pttiition  priKluces  very  great 
disturlMinee  and  dlr>(N>niforU  But  n  light  tilnippiiig  ahoitt  llie  hips  by 
adhesive  plaster,  hidding  the  ix-lvic  Ijones  and  tlie  sierum  together 
sometimes  i»  nsi^ful.  The  tenderness  of  the  linili  sn-nres  a  ^ufiii^ii-nt 
amount  of  ix-st  to  the  jiart  without  this  eiiibrced  bandaging.  Hot 
applications  may  bo  kept  up  by  poultices  or  by  ilie  xiae  of  hot  bottles, 
bnl  great  cjuition  is  to  be  used  in  applying  the  latter,  to  avoid  blisters 
or  serious  burns,  inasmiieli  sis  the  i*kin  may  lK^  iusen.sitivc  Ik-Iow  tlie 
knee.  Some  patients  experience  relief  from  the  um  of  elw-tricity,  the 
oontinuons  galvanic  current  b<>ing  employed,  with  the  positive  pole 
over  the  painful  nervo,  the  negative  pole  being  placed  U|»n  the  back. 
Tlie  Is'st  mctlKMl  of  trt'alnient,  however,  is  by  niiyns  of  the  nctiiiU 
cautery,  which  otten  gives  relief  from  the  pain  for  several  hours,  so 
tliat  tlie  patients  art?  ghul  Ui  have  theappll'viiinn  n-[H*jited,  i'v<-n  though 
itis  }Hiiuful,  The  various  forms  of  hydnitherapy,  especially  a  ln>t 
douche  in  abath,areof  eorvice.  As  in  (he  treatment  of  bnieliial  neuritis, 
sedatives  may  lie  us«>d  freely.  HyisKlermiea  ofcHM-aine  iu  the  u])[)er 
part  of  the  nerve  arcolV'n  lietter  tiian  morplitne.  When  the  onnditinn 
is  not  improved  by  such  treatment-,  punetmvof  the  ner\'e  bv  a  needle 
has  been  known  to  give  relief,  pmhably  by  allowing  fluid  to  cHeape 
from  the  shciith.  Hevend  neetlles  may  be  passed  into  the  ner\''e  and 
b1Iow(h1  to  remain  for  an  hour.  This  nnist  b«-  done  with  great  t-am  so 
as  to  be  aseptic.  In  chronic  eases  stretching  the  nerve  1ms  been  done 
witii  some  good  residts,  but  t<Mt  much  should  not  Ix*  promise^],  as  the 
operation  is  uacertoln.     Tlie  sciatic  may  be  stretched  witliout  an  opera- 
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tion,  the  hfi;  helnfz extended  ani\  tlio  thi^h  forcibly  flexed  on  tW  trunk. 
This  i^  usually  a  very  jwiulul  pn>ce<lure.  roquiring  au  anrcitUictic.  It 
is  orcasioi tally  of  beiK-fit  in  tlh^sc  rasc-t  whore  an  tuterelitial  ncuritU  fau 
caused  adhcmons  between  the  nerve  and  itji  slieath. 

PABALYBIS  or  THE  EXTERNAL  POPLITEAL  NEEVE. 

Tlie  ext^TUid  [wiplitcid  branch  of  the  sriatic  nerve  in  its  poBsage  artNuid 
the  fibuhi  is  I'xpcirtiHl  to  injury  i-iliier  direotly  from  pressure,  as  bv» 
light  gnrttr^or  fmm  external  wnunds,  or  fnnii  iHsloealion  t»r  fracture iif 
tJie  libula.  The  ri'sult  of  sueh  injur)*  is  a  poraly.sJsof  tlie  tibialis  auUcufv 
of  tlie  lung  pcronei  muscles  in  (he  \e^  and  of  the  extensors  of  the  to», 
canrting  a  dropping  and  adduction  of  the  foot  and  toes  and  liioif- 
uetis  in  walking.  The  entire  leg  is  railed  so  that  the  toea  do  not  trip 
tlie  walker.  Atrophy  stum  follows  with  reaction  of  d^eJienili'in. 
There  may  l>e  a  loss  of  sensation  Ju  the  outer  side  of  the  l(^  and  rni 
the  Imek  of  thu  fo<iU  Pnujuims  and  (ntUmviU  aru  tlie  ^amc  as  in 
other  forms  of  traumatic  neuritis. 

PARALYSIS  OF  THE  INTERNAL  POPLITEAL  NERVE. 

Paralysi.^  of  the  internal  popliteid  nerve  is  much  more  rare,  as  itil 
proteetfd  by  its  d«-ep  pcK^iticm  nniler  the  hmv.  OecJisionallv  it  ia 
strainetl  or  woundetl.  Then  paralysis  of  the  m«i4cles  of  the  Wilf  of  tbel 
log  and  of  the  sole  of  tiie  foot  «inse.s  niiieh  difficulty  in  walking.  The 
patieui  cannot  rise  on  the  toes  or  flex  the  ankle  or  toes.  There  may 
be  pain,  nurabnesj*,  or  anawtheaia  in  the  onter  jiart  of  the  foot  and  iu 
the  sole.  ^i 

NEURITIS  OP  THE  PLANTAR  NERVES.  " 

The  finer  brunches  of  the  plantar  nerves  are  not  infre((uentlv  affected 
by  neuritis.  8uoh  neuritis  may  botraunuitic  from  walking  in  ill-fittiD|; 
8h(M>s,  or  upon  ver\-  rough  ground  for  au  unusual  k'ugth  of  time.  It 
may  be  thie  alrui  to  taking  etihl,  as  when  a  jK-rnon  Htaniis  for  t^atie  hours 
in  tlie  wet,  or  has  ihe  feet  ehjllcil  and  fmzcn.  The  itifiiiftlams  are 
piiin  along  thceotir«'of  the  nerves,  between  the  long  bones  uf  tlie  foot, 
^rreat  tenderness  to  pa-ssure,  aud  inability  to  endure  tlie  pressure  of 
the  shoe  aud  inability  to  walk  on  ac(H>uni  of  the  pain.  Gowers  pointer! 
out  the  fact  that  propulsion  of  the  IxKly  furwanl  is  ilone  by  pntwure 
on  the  toes,  ami  that  when  they  are  i>iir:ilyaMl  the  net  of  walking  U 
8t;riously  iuiiK-iletl.  Not  infnH|uenely  irregular  ar«i9  of  aiitestJicAia 
may  be  fbunil  !ii  the  sole,  and  the  patient  suffers  from  priekliug  and 
burning  pain,  as  well  n^  from  stiarp  neuralgic  pains.  The  seogory 
symptoms  may  be  associaterl  with  motor  pymploms  of  paralysis  of  the 
intrinsic  muscles  of  the  foot,  so  that  the  t^tes  (siunot  be  moved  fre4'JT 
and  the  foot  may  liecome  quite  thin  in  conwqwnce  of  the  atroj>hy. 
Hcaetton  of  degenemtion  is  not  infre<|uenlly  present.  The  affMrtion 
must  he  treateil  liy  n'fit  in  IhkI,  the  patient  not  being  allowed  to  walk 
about,  by  Int^l  applitnitions  of  heat  and  by  tlie  general  measures  reconi* 
mended  for  die  treatment  of  neuritis.  M 
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neUlnnsil  iKiniti  ia  ixniippcs.sed  b^v  miytliing  \vh'u:\i  briuj;s  these  two 
boDe»  in  cliiwo  apiHisiliciu.  lu  uOkts,  auy  ouc  of  the  (lijjital  nerves 
w  similarly  liable  to  be  compi-ossed.  It  f»evnis  prubabic  thnl  a  t-ou- 
gf4Utull_v  ubnormal  p*»fiiiirni  of  the  nerve  is  the  jirLili8pi>siiig  cttuse  cif 
ihu*  ufltH'riiiiti.  The  Jist^ise  tIcveloi>s  in  mhills,  imd  is  iisuully  the 
uini^fliH'ixr  of  wearing  HUttvH  that  are  t*»o  nnrrow.  Tlie  patient  will 
be  Hfixtxl  with  a  HUildeu  sharp  iRiin  bctM'ecii  the  great  ami  f(e<.H)n(l 
lows  or  between  other  toea,  which  in  m  aponizinp  in  chanirter  ai»  to 
prev<*ut  UxA  taking  another  »<tpp,  antl  whicOi  hu-in  nntil  tin-  shin)  it*  re- 
Okivn!  uiid  by  a.  certain  lunouut  of  nuiuipiiliitiou  the  bones  are  .separated 
aihl  thi'  pn-iwiin-  n.'nu»ve»l.  Hut  siieh  allaeks  an-  liable  to  iiiMir  witii 
great  frwjiwncy,  ond  to  give  rise  to  such  distress  and  inability  lo  walk 
ms  to  ivmiirc  li-etttinent.  The  disease  is  purely  incchuuieal  in  itsori^n, 
and,  tberpfnre,  anytliinjf  which  n'inovcs  the  presiure  or  which  pR'vents 
the  rccurreuoe  of  the  prt's-sure  will  cure.  In  souie  c:ifles  it  i»  sufficient 
to  prescribe  a  very  wide  slxx*.  lu  others  it  is  nene&iary  to  insert  ])ads 
«od  strap  them  with  aiUieslvc  plaster  to  the  foot  in  riiieh  a  iKwUion  ma 
to  ki<c|i  the  metatarsal  iMinet:  se{Nirut(^l.  Flatfrnrt  may  Ite  the  cauite, 
aod  if  eornvtwl  the  putu  luay  be  obviated.  But  in  wnne  eases  all 
tlwse  iiKrI>iini<-al  eontrivauces  fail  to  jjive  relief,  and  then  resort  to 
mririt'al  tmittuent  may  be  necesAiiry.  Morton  wan  the  tirnt  to  ojKUUte 
for  thift  cvindittDO,  and  hence  it  ha8  been  luinicd  after  him.  TIig  0{)eni- 
lidB  may  eounst  in  a  divit^ion  of  the  nerve  above  tlie  point  of  prei^Kure, 
by  an  exnerlion  of  a  portion  of  the  nerve,  but  imusuiueh  a»  re^-ni-ralion 
i*  sure  to  t»cour,  tliis  ofM'ralion  is  nnsatisfaetf>ry.  The  openitiou  de- 
vkwd  by  Morton  wiu*  exsetition  of  tlie  end  of  the  metutursal  Ixme  uaus- 
h^  the  pressure,  aiKl  tliia  boa  uniformly  given  relief. 
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]|ftlVon&.  —  Any  form  of  tunuir  —  librnma,  anpoinn,  sarcoma,  etc., 
—  may  develop  within  a  nerve  &heath  or  upon  it  and  thus  produce 
an  uipnnfliL  tumor  of  tlie  nerve.  In  such  cuses  the  nerve  fibrort  may 
throi^b  the  tumor  or  may  be  dij^tfected  ajiart  by  it  and  puss 
»UDd  it.  Such  tumors  have  been  termed  false  ueui-onuita,  for  they  are 
WA  made  up  of  uorvi-  eellx  or  fibn'i*.  But  the  fibres  may  become  pressed 
by  tbe  iiew-gmwtli  anil  underj;ode^nenitiou.  And  the  «ymptoni!*  and 
©own*!*  nf  the  cu-se  under  such  c«iiiilitiuuf-  will  Ik  exactly  such  a.'^  have  been 
alrewly  considered!  under  eonipit?ssioii  of  the  nervf*.  Fig.l  00  shows 
irtirh  faUe  DeuroniAttt,  which  are  veiy  often  multiple,  as  in  iIub  case. 
Xeoroma,  or  a  tumor  consisting  of  nerve  fibres,  fii-st  described  by 
irchow,  is  a  ran*  form  of  tumor.  The  fibres  of  wbleli  it  ennsists 
be  mwlullati'd  or  non-mcduIl:iic<l ;  nerve  eelU  are  not  found  in 
Itinurs ;  e«.niirt'live  tiw^ue  exists  in  greater  or  leas  d^i-ee,  so  that 
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some  tumors  are  neuro-fibromatA.  There  appeArs  to  be  a  tendcnc}'  fur 
8uch  tumors  t((  Ix'  rtiulti|)le,  and  iii  the  laryt*  niajonty  of  the  rroortW 
cases  lunulreils  of  mniiile  Itinioi's  )iave  devclniKil.  Or^'asioiinlly  ibr 
tumors  Iiave  bueu  l:ii*jie,  but  usually  tliey  are  the  site  of  a  j>ca.  Winn 
(ht-y  appear  ou  the  i*eusory  uerves  of  the  skiu  they  are  easily  fell  anil 
are  usually  tender.     Uiuier  theste  circuuistanera  they  have  been  calW 

r'lu.  JOO. 
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i.i  ili^nrtii,  ittvliimhair  pkxiK,  anil  rbr  wlntlo  iimtc.    flfrcii 


"  tubereula  dolorosa."  I  have  sceo  a  patient  with  more  than  a  ha 
dred  such  tunioi-s  di^tHhuted  over  the  euiire  lK>dy.  Hopjrau  has 
tdiown  tliat  some  tumors  of  this  draTiption  were  adeuomata  (»f  t 
sweut  glands.  That  Home  eongcnilul  tendfney  to  the  nudtipliejition 
nerve  fibrtM  ia  »t  the  basis  of  this  affection  is  proved  by  the  fact  tl 
many  of  the  coses  reported  have  Ijeeu  iu  children.  Thus  in  the  so-^ 
called  plexiform  neuroma  of  the  fifth  rien*e  the  diataise  is  tisnally  eon- 
(reuital  and  odier  nerves  have  In-eu  affected  later  iu  life.  The  tUDHirs 
attain  a  ct-natu  sixe  and  tlien,  aa  a  rule,  eeaae  to  f;row  ;  the  eonditJon 
iTtnains  pcrmouenl  until  death  from  some  other  cau^e. 

In  tlie  nmjority  of  cases  no  aymjitoms  arv  rquned  by  neuromata, 
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the  nerves  on  wliich  the  tumors  develop  are  not  affeetetl  \\y  the  groMrth. 
The  tumors  nmy  be  felt  ami  miiy  be  tender  to  pressure,  but  are  not 
ytibjeet  (o  truiluteut  and  cannot  wilcly  be  removed,  iia  tUej'  are  so 
niitncmiis  and  ns  tho  nerv**  nmy  he  cut,  Ooeafiionally  pain,  IiyperaDs- 
Uief'iii,  aiul  iniiiibiuwrt  are  r:iuscil  by  iieuromatiu 

Tliere  is  one  forn*  of  neuroma  whii'li,  however,  retjuires  f<pecial  men- 
tion. It  Is  ilip  iicnrnnia  wliirb  dev<-li>ps  oei  (lie  cut  i>ih]  of  a,  divided 
nervf,  eitlier  ul'tor  an  anipntiilton  or  Hrt4.'r  iiu  tnjin-y  wttliotit  nniou. 
Such  a  neuroma  may  Ih?  extremely  pniiifid  and  tender  and  may  eautjc 
pains  rcferrwl  to  tlie  [>t>riphi'nd  termination  of  the  wrNT,  and  also 
Hpof^nis  in  the  niut^di'A  n'tnleit  to  thi-^e  li-nninarioiis.  In  mich  i^rte^ 
excision  is  inijicnilivc,  but  rec-nrrrnpe  is  not  infrei|U('nt. 

In  one  |N)Cifn[  under  my  obwrvalion,  who  snfTeix-d  from  j^ntit  {miu 
referred  to  the  toes,  for  many  ywn-s  afU-r  an  aokputntion  of  the  leg 
above  the  knw,  exeiwou  of  the  neunjma  on  the  sciatic  failed  to  give 
relief.  A  portion  of  the  sciatic  nerve  iu  the  thi^h  w;is  then  exciwd, 
but  this  al»n  failed  to  wop  the  pnin.  In  tliis  ease  it  seemed  probable 
that  atrophic  ehiingt-ii  ha<l  (XX!urri'<l  in  the  spinal  ooni,  »;ueh  as  are 
known  III  follow  amputntion^,  and  that  i\\vh}  had  involved  iii»t  only 
the  ant(>rior  hums,  hut  aim  tlie  seiisr^iy  eoluraus. 


IBCH^mO  FA£AL7SIS. 

Then*  is  a  condition  of  panilysi.s  which  occurs  as  a  rcfiidt  of  tight 
bandaging  of  a  linili(usn;illy  after  fnuTiures)  tennwl  iw-hwtnio  piindy.sis. 
The  Imudiige  compresses  the  muscles  and  veasek  and  ner\'es  and 
cauH.'s  very  gn^L  jniin.  Tbi8  j>ain  is  aNcrilK*d,  erruncunsly,  to  (he 
fracture,  and  the  bandage  may  be  allowed  to  remain  on  the  limb  fur 
eeveml  days  iu  spite  of  the  pain.  Tiu-n  wlicn  it  w  removed  tlio  limb 
\b  found  to  be  jHindysM-d,  the  niUtKles are  hard,  indurated,  rigid  and 
cannot  be  moved  voluntarily  and  ol^ea  any  attempted  pa^utive  mution 
is  found  to  be  very  diOieult  and  to  cause  pain.  Thus,  if  the  limb 
aflVH^u-d  be  the  arm,  it  may  lie  impriAsiblo  to  flex  or  to  extend  tlie 
lingers  without  meeting  wlih  rehistanee,  and  caii.''ing|Kun  in  the  mu-seles 
of  the  foi-ciirni.  The  muelcw  are  PWoUcii,  ixrv  hniil  to  the  touch,  do 
not  pit  on  pressure  but  are  tense;  tlieir  mechanical  excitability  is  lust 
and  the  eleetricsd  excit:d>ility  is  diminished.  The  limb  itself  is  cold, 
\is  circulation  ia  defective.  Tliere  may  be  numbness  and  aniestheflja 
to  all  sensations  in  some  casc^;  in  other  cases  there  1^  no  evidence  of 
neuritis  in  tlie  tind>.  The  skin  mjty  be  mottled  or  gloRsy  or  rough. 
Sometimes  ulcerationa  due  to  tlie  pressure  are  found. 

Tliis  condition  may  l>e  nacrilMtl  to  neurittH  in  ennsetpience  of  tlie 
fmctutTc,  by  the  surgeon  who  is  rcKponsilde  for  the  tight  bandaging. 
But  it  ia  easily  diflerentiatc<l  from  neuritis,  for  tliat  condition  never 
causes  the  brawny  infittnilion  and  rigidity  of  tlic  mneles  present  in 
is(!biEmic  paralysis;  and  tlie  amesthesia  is  limited  to  the  domain  of 
definite  ner^'es  iu  neuritis  while  in  this  condition  it  is  rarely  present 
or  if  so  it  is  distributc^l  over  the  entire  limb. 
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INJVSIES  OF  SPINAL  NEBVES  AND  NEUBITI8. 


The  prognosis  in  ischiemic  paralysis  is  grave.  MonlliB  and  eva 
years  may  elapse  before  nature  restores  the  circulation  and  nutridm  of 
the  muscles  which  are  primarily  affected. 

The  treatment  consists  in  daily  massage,  in  very  hot  hatha  twice  or 
three  times  a  day  kept  up  for  half  an  hour  and  followed  by  oool  spong- 
ing and  in  passive  movements  performed  after  the  hot  hatha. 

Sui^eons  have  sometimes  cut  down  upon  the  tendons  of  the  wrist  or 
ankle  when  these  appear  to  be  matted  together  and  adherent  to  their 
sheaths  and  have  broken  up  adhesions  wiUi  good  results. 


CHAPTER  VIII. 


mrLTlPLE  NEURITIB. 

f^uutioL     Etioki^.     Srn^itoau.     Oonrw.      Datmtinn.     IM«gnan!i.     PrqgTVOHU  and 

TnmIiiM.*nt. 

MvLTii'UB  neiirilisor  poUneuritis  is  a  general  (HsK'miuattHl  iufluni- 
ion  or  dfjiciH' ration  of  tlie  nerviw,  Bjiumctrinil  in  its  disiributiuu 
n  both  aidiit  »t'  ihe  ImkJv  anil  generally  aOecliog  all  the  uerves  of 
tiie  limbs,  particularly  in  their  terminal  branches.  It  ia  hence  called 
piriphcnil  neuritis.  The  aH'etition  ranJy,  if  ever,  extendi  as  high  as 
tlu-  nen'c  plfxuws. 

Varieties.  — There  area  nuniIxT  of  fumirtiif  multiple  neurit it^  which 
iliffer  fnitn  one  unuther  i^)inewhat  in  their  {tiitlmlitgy  iiiiii  in  their  ^yiiip- 
bKiiat/iIug^-.  The  tblluwing  etiulu|j;ical  clusriiftmtiuu  uf  the;^  variuus 
forms  19  of  praeliml  use. 

1.  Toxie  ca^ieK  due  to  tlie  aetion  of  a  poison  derived  from  without 
the  IxkIv.     Thes*;  jmi^inne  are  alcohol,  carbonic  oxide  gas,  bisulphide 

carbon,  the  euol-tar  pnxhiets,  ej4|)C4>ially  »^utphonul  ami  trionnl ;  and 
»en7^j| ;  also  arwnie,  lead,  mercury,  copjK-r,  pliospltnrus  and  silver. 

2.  Infeelimw  (rases  due  to  uttuw  agi'iit  !ic«piin'<I  4ir  drvi*]o[K-d  within 
the  body  as  an  accompaniment  or  ee<picl  of  diphtheria,  grippe,  typhoid, 
typho.*,  malaria,  Kcarlct  fever,  nuaplcri,  whonping-eough,  smallpox,  ery- 

hlBithbs  and  aepticsmie  oonditioni,  im-luding  gonorrtxm  ancl  puerperal 
Hrt,  epidemic  forms  of  beriberi  or  kakke,  ami  leprous  neuritis. 
~  3.  C«jV9i  due  t<i  general   di-seusfsl    statit^  of  the  body  wiioi-^'  origin  is 
undeti'niiiniil,  Ktu>ti  as  rheuiuatisni,  gout,  iliiilK'teR,  anaemia,  manisnius, 
general  malnutrition  consequent  upon  tubereuUisis^  syphilis,  luid  senility, 
and  lofvl  malnutrition  prmhit-eil  by  arterial  seh'rosis. 
Cbses  due   to  exposure   to   euld    aud   develupiug  siwntaneuusly 
out  known  <*:uise. 

iUology.  —  .Multiple  neuritis  'm  more  common  in  males  than  in 
femalcB  in  all  \'arieties.  All  agea  are  liable  to  be  alTectcd.  The  diph- 
tlw-ritie  t>')M'  is  of  course  moi-e  etmimonly  neen  in  children  than  in 
iulidt.4,  and  if  these  vam-a  are  includt<tl  in  a  gener:d  list  it  wnidd  ap|K-:ir 
m  if  ■-hildren  were  more  subjc-t  to  the  din-ase  than  ndults.  In  154 
Rusrellan*.<'jue  cases,  not  dipjithcritie,  l<i  wer^'  iR-twixn  the  Rges  of  six- 
teen and  twenty  ymr«,  34  were  between  the  ages  of  twenty  and  thirty 
yeafpi,  ")4  wt-re  between  the  agep  of  thirty  and  forty  ycar»,  35  were  b<s 
tveen  the  :ige«  of  forty  and  iii^y  years,  l!l  were  betweeu  the  agee  of 
fifty  and  mxIv  yi-.ire,  and  10  were  over  sixty  years  of  a^e.  Heredity 
appears  to  plav  little  or  no  (Mirt  in  the  iraunuition  of  multiple  neuritis, 
rxcepting  in  »>  far  as  the  general  tendencies  to  gout,  rheumatism,  dia- 
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betes,  carcinoma,  arteritti  M^)eiY)Aifl,  and  tuberculcKiis  may  be  nid  toW 
hereditaPr'. 

It  seems  prohnble  that  in  many  ca^es  a  number  of  diifeivnt  ouw 
combine  t<i  sUirt  the  neuritis.  Thiw  iu  u  (Kirwm  who  has  u.sitl  alwihiJ 
for  wune  ywirs  the  ilimuise  may  not  develop  nnttl  wime  aeiite  inm>s 
like  un  attaek  of  the  gripi>e,  or  of  rhcuouitisra,  or  an  exposure  to  wiM 
oecurs,  when  a  typi«il  ufuohnlic  neuritis  imiy  iiuiiiife^tt  ilj«?If,  Tltc  po> 
ticular  elemenU  of  causation  will  be  more  fully  discusHod  io  ouaiwf!- 
don  with  the  various  typea  of  the  affection. 

Symptoms.  —  A  geneml  Rtutemetit  of  the  cyraptoms  oecurring  in 
auy  or  all  torms  of  multiple  neuritis  will  be  mmlr,  mid  Uicn  tlic  sprx-iil 
ciimhiimtiun  of  tliesi;  Hytiipttuiw,  together  with  (he  ctmmion  eoursi' of 
the  disi'aae  in  the  different  fliisses  of  ciwrs,  will  l»c  prt'^outed-  Somr 
authors  }i£LVc  attempted  a  sympLomutic  elu^iticatiou  of  the  forms  of 
neuritis,  and  distinguish  betw<-cu  senAt.>ry,  motor,  and  ataxie  ty|K^  of 
the  disease.'  As  many  aise^  however,  prc^nt  a  combination  of  ibcee 
sympljimiH  »n'oh  a  division  d(n«  not  apfx^ir  to  tiie  to  tx>  stricntificallr 
justifiable,  however  wHivenieut  from  the  clinical  standpoint. 

The  Ht'tf>tonf  /ttfttijitaitut  uf  nuilliplc  (iciiritiw  are  the  nirli(!St  to  apiK-af 
and  the  Ix-it  to  pass  uway.  In  llie  majority  of  the  raises  ou  miml, 
from  whatever  cau^,  nunibuess,  tiuf^lui^,  or  fcrmiealion  umbers  to  the 
di»)«uw:.  These  forms  of  piniesthesiic  bt^^n  in  the  feet  and  hands  sad 
oxIcikI  to  tlie  kD(!e.4  and  elbows.  They  may  be  ai^sociat«>d  with  harn- 
Iiig,  streU:hinj^,  lionnjj;,  or  tiartn;;  sensjitions  whieh  di>irefiA  the  iMtiptit 
especially  during  tlie  onti^>t,  and  t*(teb  »jn!iationa  usually  iiiereu:^  as  tlie 
affijedou  reaches  ita  height.  Tlieir  subsidence,  as  tlie  comj  gnt-&  on, 
may  be  rej^rardeil  as  u  favorable  symptom,  but  they  are  aniou)f  the  lost 
evidences  of  tlie  disease  to  dis.ippear.  Pain  is  Uiuidly  prt-^-nt  as  well 
as  parsesUiesiffi.  It  is  sharp  in  cliaraater  and  is  usu:dly  intennitteni. 
At  times  it  may  be  lancinating  and  so  severe  as  to  neoessitjite  tlte  use 
of  uiurphiiie.  It  is  Ihlly  as  distres»ng  as  in  cam's  of  locomotnr  ataxia. 
Tenderness  in  the  nerves  and  muscles  is  a  constant  symptom.  It  may 
be  so  extreme  that  the  hinbs  cannot  be  moved  or  handle^],  aud  thu»  it 
may  interfere  with  the  application  of  electricity  and  maseaf^.  When 
the  tenderness  and  pain  are  referred  to  tlie  joints,  aa  not  infrequently 
occurs  in  tiie  early  sta^  of  the  disi^use  and  iu  tlie  s|>ontaneous  and  in- 
fectious eases,  the  case  may  I>e  mistjiken  for  one  of  acute  aniciilnr 
rheumatism  ;  and  if  the  joints  are  swolhii  or  the  limbs  cwlemaUius  the 
difKculty  of  duignnsis  is  gn-atly  iricpfsiswl. 

In  addition  to  these  subjective  feelings  some  demoiistmble  dislur- 
bauce  of  tlie  vari<jus  sensations  is  usually  present.  HvpcraMthcsia 
touch  and  also  to  electricity  is  not  infrw^ucutly  obser\'eil  during  the 
two  weeks.  It  is  usiuiUy  followed  by  some  anaistliesia,  although  thia 
rarely  InK^nnes  complete.  In  some  osiscs  the  loss  of  tacllle  wnwi!  la 
quite  evident  frum  the  onset,  cither  limited  to  the  cutaneous  distribu- 
tion of  some  special  nerve,  in  which  (msc  tMldly-sliaiMfl  anus  of  insen- 
sibility will  be  found,  as  in  lepra,  or,  as  is  most  olVen  the  i^a^  about 

'  Jodjion  Bur;.     (^lilTuid  Allbull'^SyBUsiu  of  Medicine,  rot,  vi. 
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tinirnrmly  Uistrilnitctl  over  the  *Ii8taI  parte  of  the  extremities  and  fad- 
ing^  off  iato  normal  (x>niIitioiis  hi^'her  up  upon  the  Hinl*.  When  the 
Bnaatfaeata  is  at  it^  height  tlie  patient  has  difliculty  in  loiitin^  a  touch 
DpoQ  the  hitmlfi  mil]  lot^r,  even  though  \h-  iWU  it.  The  (liKtrihiilion  of 
tbe  ansfttliOAiu  when  it  in  fully  developed  eornaiponds  tr>  the  palts  of 
Use  rxtn-uiitint  n>ven.'«l  hy  jrhives  mid  Rtockiugs,  aii<l  heiiix^  hiis  Ihko 
QHtned  the  }fIove-sh«(N?<I  and  8tookin;f-8ha|MHl  are:i  of  iintestliesia. 
(Kt|;.]OL)     Thib  iliHlribuiiun  of  ante»tlie.siu,  contnu^tlng  sharply,  im  it 
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ifcatliMlliiii  of  MiwKhwla  111  nultiplr  ■nritli.    Tlie  duAtfil  «mu  are  Mi>«tbKl«.    TIwm  An  ■«* 
oomapoixl  villi  Um  dlctributlMi  of  Uie  tuiou*  urrrt^ 

Atr*j  with  thnt  dao  to  Rpitml-cord  disease,  or  to  that  occurriag  in  injuries 
of  single  nerv-i^  and  beiug  s>'imuc'tncal  apou  the  two  limbs,  u  quite 
dL^pHotio  of  multiple  nearitis.  Tlie  tnin8mi>4sion  of  [hum  and  t«mpcr- 
atnm  seiMBtiMUiM  •ometiiDes  delayed,  l>ut  these  imprciisions  are  utiuidly 
:iculely.     The  sense  of  pressure  is  k-s*  r<»innionly   impciire<l. 

L  of  vihnition  IU4  tiwted  with  tiio  Inninj;  fork  ia  ofien  htsl  early. 

The  niusftiilnr  siiiiie  esrnpes  any  aHectioD  in  some  cases,  but  in  others 
tiwinont  pnifr Mindly  dtsturtxxl  of  alt  thcscnees.     \VhRn  it  is  involvet] 
iaoofirrliitatiiin   and  ataxia  are   w<-l)-niarked   synipti>nifl,  and   sonw 
hsve  bren   mi^tak>ri   for  l<Mwmn(or  ataxia  becaase   of  the  pre- 
dooiiMOoe  of  the  dijiturbancc  of  mu!M:ular  acusc. 
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The  ataxia  i«  very  pnioiiuuced  iu  diphtheritic  caseSy  in  ca^es  due  to 
arsenical  poimning,  and  in  mme  fia^n  t\w.  t/>  alcoholic  poi^onin^.  Tbe 
Fn^ncOi  and  Gcnmius  ditttiuguiah  a  cLl^  of  cams  of  ueuritif^  whidi 
they  tt>riu  murotoJjrjt  ju'rijJienijiu:  or  jifieudo-taibes,  becau«e  of  the  clem 
rescmblanoc  to  locomotor  ataxia. 

Tht'tK;  Hetisory  i^ymptiiiiis  arc  iisimlty  limittHl  to  the  forearms  and 
handft  and  to  the  k'^  uud  feet.  Iti  uo  case  have  they  involved  tbe 
entire  extremities  or  the  trunk,  and  but  uuu  case  of  facial  tingling  witli 
nnicflthexia  han  Imwd  nHM>rded.'  The  ttkin  reflexes  are  utiually  pre- 
acr\'t>d  and  are  oeca.sioTially  exaggerated. 

Tim'  s|w^rial  sfMisi-ti  an'  rarifly  involved  in  multiple  neuritis.  It  Ifl 
tnie  tliut  optic  neuritis  has  iiccurrwl  In  a  few  awes,  e.s|)ecially  in  cases 
due  to  alcoholic  pniitouing,  uud  in  some  au^cs  hearing  as  well  us  sight 
has  been  affecte<l.  These  axaa  prove  that  no  nerve  can  l>c  said  to  be 
exempt  fr<»n  implication  in  this  disca^-,  but  the  liability  ti>  affecti'>D 
seenw  to  be  slight  in  the  case  of  the  nerves  of  special  sense.  In  alco- 
holic cases  roxic  amblyopia  has  been  found. 

The  aiotor  nymjitonui  are  aa  marked  and  as  important  as  the  aensorv. 
Paralysis,  (H^iiuiiug  as  slmph.-  weakncKs,  with  »  feeling  of  fatigue  on 
any  cxcrtirm,  gnwlually  inerca.srs  in  severity  until  at  the  height  of  tbe 
disease  it  becomes  complete.  It  usually  comc^  <iu  rtipidly,  so  tliai 
within  two  weeks  the  patient  is  helpless ;  but  it  may  be  less  sudden 
and  not  deprive  him  of  the  pinver  of  walking  and  of  using  his  handi 
for  two  or  three  muntlm.  It  may  lie  arrested  in  tJic  slight^^r  instw  and 
not  gt>  iK'vond  a  condition  of  gimcral  reebloncis  in  the  extrtrmitic'i.  In 
a  few  i-jises  a  vcn*  acute  onset  is  recorded,  all  Uie-iiyniptums  develop- 
ing within  three  or  four  hours. 

Ttie  distribution  of  the  paralysis  is  not  uniform  at  tlie  outset.  It 
may  begin  in  the  muscles  of  the  legs  and  then  involve  those  of  the 
foreiirni;< ;  it  rmiy  commence  iu  all  four  extremities  at  once.  It  is 
always  more  severe  in  thi'  miiseh«  wbirh  move  the  joinlit  of  the  feet 
and  hands  and  the  ankles  and  wrists.  It  rarely  invades  tht»8o  which 
move  the  kut^ra  and  elbows.  The  extensors  of  the  wrists  anil  fingers 
and  tbe  peronci  uud  anterior  tibial  musi^les  iu  the  li^  are  the  musclce 
first  affectetl,  and  it  is  usual  for  the  paralysis  to  become  more  complete 
and  to  last  longer  in  these  muscles  tlian  in  tlie  flexors  of  the  wrist  or 
in  the  jMMtci'ior  tibial  muscles  of  the  legs.  A  marked  tremor  in  the 
liands  is  not  at  all  uucomraon  in  the  early  stage  of  |>aratysis,  <!spectaUy 
iu  tjie  alciilmlio  fnrni,  and  usn:illy  the  weakness  is  attcmlcd  by  sli^tt 
incooitliuiitinn  ami  uiislcjiilioess  of  gait  befon-  the  ]>atient  is  finally 
incsipaci luted  from  wiUking.  When  tlie  diseaec  is  fully  ilevelopi**!  all 
the  muscles  below  ilic  knees  and  elbows  are  much  weakened  or  totally 
paralyzed.  Occasionally  those  of  the  thighs  and  arms  are  involved 
also,  and  the  muscles  of  the  trunk  and  those  of  respimtion  may  l)eciome 
affected,  and  then  the  |>aticnt  usually  die^. 

In  two  ruses  which  eveiitunlly  n^covcnir  I  have  seen  a  total 
paralysis  of  the  diaphnigm  hutting  sevenil  days.      Iu  both  these  cases 

'  Lowenfeld.     NeuraL  Coatnllil.,  1HS5,  No.  7. 
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patient's  rptipinitjon  (%a8D(l  as  swm  ns  he  fell  asleep,  and  the  ex- 
I'ntDi  (he  hmf(  wukefuluess  and  the  voluntary  efiorts  of  brcaUi- 

In  mine  ouKe  tiC  multiple  neuritis  (he  oninijil  molor  ner\*es  become 
involved,  those  of  the  eve  and  of  tin-  ftutf  Iw-in^  most  liable  to  iiiva- 
fiina.     It  18  only  in  fatal  <sisi«  that   (he  at^tion  of  de^hitilioii  has  been 
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■ifertoil,  and  when  tlie  pntfiimo^strie  te  InvuiltHl  and  the  heart  be- 
OMDC  nipid  and  irn.^Iar  the  prugnosia  is  always  grave,  tiiuugh  not 
■bmlutt'ly  \mi. 

The  piralyz«>*l  mnjHlcs  arc  rclaxc<I,  flnbhy,  and  atruplnetJ  ;  they 
OUT  or  may  not  \o&i  their  mechuoii-ji]  irriuibility,  but  tlieir  normal 
lom?  lA  aUrays  loet,  and  hence  their  tendon  rettexi«  are  ulMilislied. 
The  \ofm  oi'  knee-jerk  ib  an  early  ttyttiptom  in  the  dir^eiue,  thiiti^h  eomc 
cmtA  have  Im^ii  nbsi-rvnl  in  which  it  has  been  pn-mTviii.  These  were 
caae*  in  whit-h  the  rietiriiii«  did  not  advami*  up  tlie  lejps  suflicicntly  hi^h 
to  afiVct  iIh;  nerv<-^  al>ove  liie  knee  The  Icnce-jcrk  always  disappoara 
early  in  diphtheriiin  ku^'H, 

To  the  tlrtitrio  current  their  exeitability  is  very  rapidly  and  mark- 
edly rhanjred  ;  but  the  conditions  whieh  have  U>en  oltservi-*!  arc  quite 
various.  S>niettnie(4  there  i^  n  t<inip1e  tliniiniilion  of  exi'i(abiliiy,  and 
then  a  vrry  stnmg  funiilic  or  (pJvanic  current  in  needed  lo  pifHlueo 
contnietiHn.*^.  Fn><|uen(ly  idl  fanultr  excitubilily  i»  Iwt^  and  tJien  the 
mniKfloi  n.iK.rt  lo  ii  ixidvimic*  ctim'Ut  only.  In  this  eoiidition  it  may  rc- 
(fuire  a  very  Htronjj  jnil^'anic  current  to  produce  contraction,  and  this 
bet  ia  quite  pntlio^riioirionic  of  neuriti-if  for  in  anierior  poliomyelitis, 
wlien;  the  oiuselu!  rxMpoud  to  galvanism  only,  it  dues  not  reijuirc  ft 
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dtrrtng  rurrpnt  to  raiifle  a  motimn  until  jMime  monthfi  after  tlie  invanna. 
Tlie  ai'tioii  uf  tilt-  ilillV-n'-iit  pules  is  not  unifurm.  In  Diauy  cases  tbf 
[crttitrucHiim  of  tlte  nnisile  wlien  stimulatttl  with  the  potdtive  pol«  is 
grtutiT  tli:iii  when  Hllriiulult4l  with  the  nepitivc  pole,  and  the  contrac- 
tions may  In?  sluj^rish.  Tlicn  the  rntctum  of  ihyntrrtUian  is  presail; 
btu  iu  srimc  c)i^>s  the  normal  cnuditiou  is  I'uuiid,  and  the  nt^tive  pnle 
produces  8tron{Q;er  contractioiiH  tlian  the  positive  pole.  If  the  miucle 
which  arc  not  {kiRdyztHl  t>o  testis)  thi>  aiine  el(<otricaI  chaiig»<  may 
>fteti  be  {lisoDvei-eii  iu  them.     A  loes  nf  fanulic  irritability  and  s 
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marked  deei-ease  in  the  galvanic  irritability  of  the  muncle  and  nerve 
are,  therefore,  inipurtant  svmptumH  of  multiple  neuritis,  and,  ns  tlifll 
dteeaae  goejt  on  to  iin-nvery,  a  g^nidual  incn-iisi'  iti  the  galvanic  irrita- 
bility occurs,  a  faet  which  is  often  of  much  aid  in  prognosis  if  iskre- 
fiil   measurciuent^  of  the  strength  of  current  used   be  made   by 
galvauonu'ter. 

As  a  result  uud  accompaniment  of  ihe  panilysis  afmormal 
are  assumed  by  ihe  limbs.  The  dropjiofl  wrist  mid  dmpjK-d  foot  ai 
quite  chanirierifltie  of  multiple  neuritis.  (Figs.  102  and  103,)  Tliej 
are  in  part  due  to  the  action  of  p^ravitation  and  in  part  to  the  anop- 
pr>»^  action  of  mnscles  which  are  not  very  weak.  But  other  deformi- 
ties may  be  present.  In  a  few  cases  there  have  been  extreme  contrae- 
tnn^Kofall  thi^  extreniilii's  in  flexitl  poHitioii.  When  the  lep^  are  thtui 
flexed  the  posture  is  nt  fii-st  voluntarily  iissumtnl  to  relieve  the  pain, 
and  later  tlie  flexor  muscles  become  penuanently  cootnietured  and 
sliortenetl.  These  contractures  may  be  exceedingly  painful.  In  the 
severe  ciuscrt  a  typical  elaw-hand  and  tnlipcH  e<)uinus  are  seen.  These 
deformities  usually  subside  as  the  i>ower  n^turns,  or,  if  they  do  not, 
they  can  Iw  corre<'te<i  by  proper  manipulation  and  by  appomtas.     Ii 


a  few  cases  it  has  been  uecfgeary  to  resort  to  tenotomy,  but  a  peruia- 
nent  deformity  has  not  been  reoirded. 

The  vnwnujtor  and  trophic  itjfmptoms  are  less  constant  thim  thoeo 
alreiuly  <K'S<TilHxl.  In  sonic  ciises  nuirked  owleum  hus  \>eca  an  rairly 
and  a  pemi;ine«t  sj-mplom.  This  may  develop  hi  the  feet  and  hands, 
or  may  ap|)ear  about  the  joints.  It  is  ufiiially  tempomry.  The  (-irtm- 
lation  is  nnt  imfiaircd  to  any  greater  degrw  than  \h  etiKtuniary  in  a 
limb  whuf*  miiM-lef*  are  iiiai-tive,  and  rohhiess  and  fyaniisis  nre  nircly 
Riiflificiit  In  utiniet  iittentioii.  Sometinics  pntiiw  jRTspimtinti  is  a 
noticeidde  symptom,  l[>eiujy  limited  to  the  paralyzed  jwits.  Thin  is 
oHcD  seen  Id  alcoholic  eases.  It  may  l>e  offensive,  and  by  its  evapora- 
tioa  always  eaosea  a  complaint  iif<v»ldnct«.  In  other  euM«  glosriy  iskin 
makes  its  appearance  early  and  remain.^  nntil  the  regeneration  of  tlie 
nervcfi  is  eimiplele.  Its  difiiipjM'stninw  in  one  of  my  own  i-;iwis  was 
the  first  sign  of  reeovery  in  the  lower  exiremities.  A  elmnge  in  tlie 
appearance  and  grt»wtli  of  the  nails  is  very  common,  and  a  high  ridge 
acniss  tlie  nail  lK'tv)nn'S  evident  jw  rti-<ivery  Ix'gins,  indicating  the 
diRerenee  U-twecn  the  nornud  and  abunrmid  nail  ionimtions.  This  is 
ehown  in  Pig.  104.    Bwi-soi-ea  never  ap^tuir.     Other  fonmt  of  Iropinc 
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niiIgM  ■(■{»■  Tsiue  of  Ibcnilb  tn  innmittlc  ni^iiritla.    Thehnnit  IsRlwialropfal'Cd,  ui<]  itw  lh*na/ 
ctniiK-iKv  DaL    Tb*  tfaunib  cwinirt  )>o  oppuovd  tu  tbo  flaitrn.    Tbuiciruvcr  Ibo  ulnar  nvrvo  lurialblp. 

distnrlmnee  are  rarely  met  with  in  multiple  nenritie,  and  this  i»  quite 
renuirkablo  iu  view  of  the  faei  lliat  it  linx  lK><-n  tlic  tendency  of  late  to 
refer  8ueh  tmphie  nlTeetiuns  as  iitecrationR,  iM^I-ftore^,  gangrene,  pern- 
pliigiiK,  and  viirimiK  eruptions  to  h^iinm  of  die  nervex.  It  is  true  tliat 
inftammiilion.s  of  the  joints  resembling  those  nppenring  in  aeule  rlien- 
malism  s<jmctime8  oc<.-ur  at  tlie  on^-t  of  neuritis;  but  us  they  disap]jear 
quickly  while  other  symptoms  remain,  it  ia  impmbable  that  they  are 
to  l>e  traced  to  the  cliangt's  in  the  ncr\'es.  They  may  be  due  to  the 
infwlinus  agent  or  to  the  same  oV>f«^urt;  cause  which  8f-t«  np  tlie 
neuritis,  or  lliey  may  be  evideneo  of  an  attack  of  acute  articnhir 
rhenuialism,  wbii'h  in  in  turn  folloM'ed  by  neuritis,  but  they  cannot  be 
described  a»  tnjphic  symptoms  of  the  diaeniK,  otherwise  they  would 
he  more  constant  in  tlieir  occurrence  and  more  permanent  in  their 
dumtion. 

A  net/atiiv  ttyiuptom  of  great  importaiK-e  is  the  abseneeof  any  inter- 
ference with  the  automatic  action  of  tlie  bladder  or  rectum.     Retention 
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or  inoontinfnoe  of  urine  does  aot  ooeur,  and  impartion  within  or  *  re- 
laxalion  ol'  Hw  reriiim  is  nut  oUsi-rvyd  in  tin*  i^urse  of  tlie  disease. 
Coiisli])att<>n  may  ensue  u|>im  (ho  loug-coutiiiucd  rcM  in  bod  tluit  t> 
necessitate*!  by  the  paralysis ;  but  it  its  by  no  means  as  ot>stiDate  or  is 
difficult  to  relieve  as  it  is  in  spinal-<«rd  attectinmi. 

Another  motive  symptom  of  some  importanue  is  the  aliseuiv  of 

in  or  of  aitieslhcsift  ujxiu  the  tmnk.  In  tlie  vanoun  fornix  of  hpiual- 
eord  discos  wliich  :ire  likely  to  be  ooufuundcd  with  neuritii*,  zones  of 
ameslliiCHia  [i{>oii  Hiv  Ixidy  are  not  at  all  uncooinion.  It  i^  wt-ll  known 
that  in  liK-tmiotor  ataxia  bauds  of  aueesdiesia  alH>ut  the  trunk  and  in 
the  aslHicare  almost  cyn!*Uiiit  pipis  of  the  affeclion.  It  is  well  to  rec- 
ognize the  alisence  of  thin  pymptom  in  those  cai*es  of  multiple 
whieli  Bimulate  locomotor  ataxia. 

There  are  i-ertain  mental  symptoms  which  develop  during;  tlie  com 
of  nleoholie  multiple  neuritis,  but  ii.s  ihey  do  not  apiniir  in  die  otiier 
typ».'S  (hey  will  be  tliseus^ed  in  connection  with  ihe  toxin  cjisc«. 

Course. — The  eoursc  of  the  di^ase  iu  multiple  neiuitis  \'arics  » 
exceedingly  that  no  general  statement  can  be  made.  In  the  next  chap- 
ters in  which  the  various  forms  of  the  affection  are  considered  the 
course  of  the  case  in  each  form  \\*ill  I>e  deg^Tibwl.  General  oongtitu- 
tionii!  disturlmuLH.'s,  however,  are  unt  infrequent  in  the  course  of  mul- 
tiple neuritis,  ami  nuiy  Ik*  mcutinned  liere.  The  onset  is  oAen  sudden 
and  aocom|ianicd  by  a  marked  febrile  movement  with  chill  and  tempen- 
tare  of  103*^  or  1U4^  F.  The  fever  may  persist  for  several  days,  bni 
usually  subsides  si>outane4^usly  and  d'tes  not  recur.  In  a  few  caaee 
there  has  Iwren  a  mnatant  elevation  of  temperature  of  about  one  degns*, 
persisting  for  wveml  weirks.  The  general  symptoms  accompan^Hng 
iever,  viz.,  miilaise,  loss  of  apiietite,  nausea,  disturbmieea  of  digenlion, 
const ijMt ion,  flatulence,  otJcasiomil  diiirrlujea,  febrile  condition  of  the 
urine,  general  pains  all  over  the  body,  headache,  and  discomfort 
usually  pass  off  as  this  subsides,  Au  enlargement  of  the  spleen  and 
a  condition  of  leueorytosifl  haa  lx«n  discovere<l  by  examination  during 
the  onsert  in  some  cases,  espocialiy  in  tlioae  following  an  infeelious 
disease  and  in  cjiseit  thiit  an;  not  ihii'  to  jxiiHoning.  Tliese  facts  have 
let!  to  the  theory  that  neuritis  may  be,  under  some  cin-umslancvs,  a 
primary  infi'ctious  di^eaine. 

Increased  rapidity  of  the  pulse  is  very  common  in  all  forma  of 
neuritis,  and  may  persist  during  the  entire  course  of  the  disease,  the 
pulse  ranging  from  80  to  100.  In  some  tases  it  booomeii  excrt-ilingly 
rapid,  rtacbing  140  or  l^JO,  being  feeble  and  small.  In  these  rasM 
the  neuritis  has  extendwl  to  tlie  pncnmogastrio  iM'r\*e.  If  tins  condi- 
tion persista  for  several  days  (niema  of  the  extremiticK  and  finally  of 
the  lungs  nrny  result,  and  heart  failure  may  be  the  primary  cause  of 
deatli. 

The  duratJoQ  of  a  oondition  of  multiple  neuritis  is  so  difiercot  in  dif- 
ferent types  of  cases  that  no  general  statemeut  is  warranted.  In  the 
diphtheritic  cases  recovery  is  quite  rapid,  and  I  have  seen  patients  who 
itad  boon  completely  paralyzed  quite  well  within  two  uiouths.     In 
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aloohoUo  neuritia  of  a  mild  type,  where  do  actual  pamlyns 
jerdoped,  rccoven*  was  usually  complete  in  six  montlia.  In  the  severer 
mnrn,  where  dnip-foot  and  <lrup-vvn^t  bad  deveIo[)ed,  at  lea^t  a  year, 
and  in  several  caM«  two  years  claptv^i  before  their  health  and  power 
were  resltired.  Arseiiie  and  lead  cafi*s  are  also  slow  in  tJieir  progress, 
from  fight  to  twclv«?  niuntJis  being  the  u-nual  duration.  The  duration 
im  in  pxnct  ratio  with  the  degree  of  degi'^uemlion  present  at  the  Diajci- 
mum  of  the  i*ymptoni3. 

Oiagnoais.  —  While  the  individual  symptoma  iKvurriujr  la  the  course 
of  multiple  m^uritiH  are  not  different  in  rharacter  from  thoeie  found  in 
pjiiiial-fTinl  dip*-a>*ji«,  the  i]iiijfiicfsi.s  ran  usually  l>e  resiched  willi  very 
link'  difficulty  when  their  i*omliination,  the  tsturtiitititi,  »nd  the  eoorse 
of  tl»'  (iise  umh'r  i-xaminutioo  are  eonsidered.  There  are  three  com- 
liiiuitionn  nf  symptoiiw  in  neuritis  wliinh  reeendde  very  dow'ly,  respec- 

vi'ly,  nnt'Tior  ]>i»liomyclitig,  loeomotor  ataxia,  and  diffuse  myelitis, 

id  tu  dit-x-  attention  muut  be  direeted. 

Atniphie  [xinily^iH,  with  reaction  of  degeneration  and  \n^  of  reflejces, 
CDnunon  to  anterior  poliomyelitU  an<l  ^^ime  cases  of  multiple  neu- 
ilis.  Poliomvflitis  attaeks  htTalthy  children,  and  is  known  to  be  due 
to  an  infwcion  in  many  ea*es*.  In  neuritis  it  is  often  ptussible  to  ascer- 
tain S'ttne  previMti!)  eoudiiion  of  ill  lu-alth  or  iuimc  inlVn'tiuux  di«etis(>  or 
oosutitutionul  fitute  whieh  has  produced  the  affection.  lu  neuritis,  a 
more  j^dual  onset,  preceded  and  attended  by  numbness  and  pain, 
tfndemesA  in  the  eimrsc  of  the  ncrvts,  tenderness  in  thn  muwles,  and 
the  |irr»ip|put«  of  si-nson*  symptoms  after  the  invasion  will  rtmiove  all 
doubt  n^^ardin);  the  diaj^iNti^  When  tlie?^  symptoms  iinf  not  i^learly 
marked  the  distribution  of  the  paralysis  in  symmetrically  situated 
museles,  espeeially  if  theBC  muscles  are  supplied  by  single  oerves,  and 
tiic  furdier  extension  to  must-lea  in  other  nerx-edonuiins,  nither  thun  the 
affection  simultaneously  of  muscles  which  are  groiijKil  phyj-iologjc-ally 
Cf  not  tiigether  to  perform  one  fimctiou)  wiW  point  to  neuritis.  In 
ritis  the  paralysis  advances  more  or  less  gmdnally,  while  in  arnte 
lyciitis  llicre  is,  aiV-r  the  onset,  a  subsidence  of  the  paralysis  in 
of  the  nius'-les  first  invnlvtHl.  Ataxia,  which  is  a  common  s%'mj)- 
tnm  in  neuritis,  never  nppeiirs  in  infaniife  paralysis.  Crampfl  tu  the 
muaclcs  arc  complained  of  in  neuritbi,  but  not  in  poliomyelitis.  lu  the 
latter  fibrillary  twitchings*  occur  in  the  muscles  which  are  paralyzed, 
bat  never  in  the  former.  Gloflsy  skin  ne\'er  appears  in  iM^linmyditia. 
Loatly,  \i.t  the  case  goes  on,  a  gradual  complete  recover^'  %nll  be  fiir 
man  fr^iiueut  if  it  was  originally  a  ease  of  multiple  neuritis.  Gowere 
faaa  dttcrilied  a  number  of  imses  in  which,  bo  iH'lieves,  tiie  two  diaeaaes 
have  orcurred  togetlier,  probably  being  pnxlui-*^!  by  the  same  cause. 
This  has  been  aeeii  also  in  epidemics  of  infantile  jwmlysis.  Under 
thne  dreunutaDcea  a  nungling  of  the  symptoms  is  to  l>e  e-xpectetl,  and 
oo  sharp  differvn  tint  ion  i-an  l>e  made. 

Atoxin,  Ukv,  of  kiiee-jcrk,  pain,  and  aensory  disturbances,  Inelnding 
a  1(KB  of  mosculur  spnse,  RonilK-rg's  symptom,  that  is,  swaying  wlien 
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ptantliu^  with  closed  eyes,  and  optle  neuritis,  are  common  to  Iooook** 
ataxia  aud  to  multiple  neuritiii.  Tins  furiu  ot'iicurilii^  has  been  caUed 
acuic  polyneuritic  at^ixia  or  ncumtiibiirt  peripherica  by  Dcjcriue,'  wbo 
was  ilu>  first  to  point  out  elejirly  its  restmblanw  to  lofomot«»r  ataxia. 
Ill  iiciiritis  llii>  i-i-latively  rapid  onset  of  the  atuxiii,  wliich  follows 
elosi'ly  iijwm  the  Hjusor)'  syiiiptoiiifi ;  the  pmmineiKHt  of  iiuiiibnes^  mi'l 
aiitestlu-siaj  rattier  than  of  lightuing  pains ;  the  extreme  degree  of  the 
an£G8Uin^a  nitd  analgesia,  the  tenderness  of  mnselcs  and  nerval,  oeven 
fimnd  ill  tabes,  tlie  usual  iKTurrence  uf  Bi>nie  th-jiree  of  acliuil  parestti, 
with  a(i»phy  and  reaction  of  degcnorati*vn,  and  the  absenee  of  bladder 
and  sexual  t^yiuptoms,  will  point  inevitably  to  the  eiirrfct  dia^itei^. 
Furthennore,  the  ataxic  form  of  neuriiia  only  occurs  aik-r  prjisonii^ 
with  alcohol  or  araenie,  or  as  a  sequel  of  diphtliem,  ami  tlie  establish- 
ment of  the  cjni^'ition  will  nid  the  diitgiioMis.  Here  a^ain,  thi*  eourw  of 
the  case  toward  n-eoveri'  niul  ihi-  return  of  the  knif-jerk  will  dtt'ide  ID 
favor  nl"  neuritis  if  tfie  "liagnosiM  has  not  l»een  reaehed  in  an  early  stage. 
There  are  very  few  symptoms  of  diffuse  myelitis  whicli  are  not 
found  ill  cases  of  netintiii,  but  cases  of  dittiuie  myelitis  of  the  t>i)e  de- 
spfilied  by  Duehenne  { jtnralynie.  ffhtfirtUe  gphuile  Kuh<u<jiu:  nitci^anU) 
are  veiT  rare,  and,  indei-d,  it  has  )>een  afiirme<l  by  Ix-yden  thai  the 
eaAeH!  deseribwl  by  Duehenno  under  this  name  were  n-ally  vnfes  of 
multiple  neuritis.  A  differential  dii^iosls  between  general  myditjs 
and  neuritis  it*  made  by  a  consideration  of  ilie  following  point^i:  la 
neuritis  afieetiuns  of  the  fimctions  of  mieturitiou  and  defecation  do  not 
(leeur.  Girdle  sensation  is  very  rarely  meniiomnl  a»  a  symptom. 
B<^d-«ore»  and  cysTitis  have  not  been  observed,  in  neuritis  the  advance 
of  the  pamlysis  is  not  like  tliat  in  myelitis,  namrly,  a  gmdirnl  ftdvanci> 
fiiitn  legs  to  ihigliK^and  thighs  to  trunk,  and  Iruiik  to  arms  iind  neek ; 
bu(^  as  already  stateil,  the  pamlysis  begins  in  the  U-gs  an(i  furearniA 
ttinmllaueouf-ly,  aud  d'ji's  not  usually  extend  to  the  thiglis  and  amu 
and  very  seldom  invades  tlie  trunk.  If  the  muscles  of  the  atxlofneo 
and  tlie  muscles  of  respinition  are  involved  in  neuritis  it  is  only  in  the 
rapidb*  fatal  tnxic  cases,  and  even  in  these  cases  mcftions  of  the  shoul- 
ders au<I  hips  arc  presorx'cd  nntJI  the  end.  In  the  type  of  myeliiis 
deserilKHl  by  Duehcnnc  there  are  few  sensory  syuiptonis,  whereas  lliese 
are  prominent  in  neuritis.  If  in  myelitis  there  are  senaorj'  distur* 
Ifflnees  and  amcsthesia  the  areas  arc  not  glove-sha(Mxl  and  sl<K>king- 
sliaped  and  there  is  a  well-marked  line  of  demarcation  anmnd  the 
trunk.  This  is  particularly  evident  in  transverse  myelitis.  In  neu- 
ritis, however,  the  auffisthesia  is  chiefly  observed  in  the  Iiands  and  feet, 
in  the  fnn-Hrnis  and  legs,  but  rarely  reaches  as  high  as  tlie  anus  or 
thighs.  In  neuritis  there  is  usually  tenderness  in  the  ner^'es  and  in 
tlie  muscles  uf  the  extremities  which  is  not  pivsi'ut  in  myelitic.  In 
myelitis  there  is  iLsunlly  tendeniL-sa  t<»  pressure  and  senwlivenew  to 
heat  along  the  spine,  a  symptom  not  present  in  neuritis.  In  the  older 
tex(-lKJoks  multiple  neuritis  is  not  meutioued,  aud  caam^  of  it  were  d<v 
Bcribed  as  cases  of  Ppinal-cord  disease ;  but  since  the  knowledge  of 
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piiritU  has  become  funeral  the  dtiign(i«i8  of  inyclitiH  is  nwre  and  more 
ranly  mji*lt\  and  now  lliat  dis«i>*  is  rt-jpinlwl  us  an  unuMiml  one. 

Prognosis.  —  Tlip  |)n>j{imsis  hi  miilliplc  neuritis  is  giKMJ,  provided 
Uie  exciting  (niisi-  nin  W  removed.  Tlic>  only  pntiente  who  tbnu  an 
rxwptiou  III  Uk'  rule  ure  those  whose  cou»^titulion8  are  mueli  imp»ired 
by  cxcewwB  or  by  other  diiiuuies ;  ihosu  whu  Iiavt;  so  thr  indulged  in 
al<i>h<>l  >>r  arc  so  ettuiplctoly  soaked  witJi  arsenic  or  lend  Uf>  to  Ih*  iinuhle 
to  throw  off  the  poison,  and  tho^e  in  whom  the  -di^iaiM'  Im^ios  M'illi 
^rent  ftuddfnn(>t«,  advan(«»  rapidly,  and  involves  the  phrenic  and  pneu- 
moijngtric  ner\-es.  Theiie  cases  die  either  of  respimtorv  iwindvsiy  or 
iif  Mime  titniplii^tion.  When  a  (ame  liiiw  reache<I  the  statiomin*  i>enod 
die  prog^o-iis  is  p-neRilIy  liivnnihh',  and  if  llie  enconnijriiig  signs  of 
rt<»very  already  mentioned  bcjfiu  to  appear  a  eure  may  Im;  pnmiiiUHl. 
The  posBibility  of  U»e  eoinplieatiou  of  myelitis  mtist  not,  however,  Ixi 
i.vt-rlo'dct.'d,  and  if  it  occurs  the  pntgiiosis  beo*>meMat  onw  nnfavondile. 
V.vvn  in  st'riuus  caa«  of  aleoholij^m,  with  pibtnt-inieMinal  and  (T-n'ltral 
nyniptoni.-*,  if  the  ai^iite  sla^>  be  siifely  ikism.**!  and  all  ultnihol  be  rc- 
Diuveil  fntm  ilie  patient's  diet,  recovery  fnmi  very  extensive  pantlvsis 
will  occur.  The  cases  of  diphtheritie  pundysis  and  ataxia  usually  rc- 
O'ver  with'nit  tn-atnient. 

Treatment.  —  Tlie  treatment  of  multiple  neuritis  requires  patience. 
As  we  have  idn-Jidy  seen,  the  majority  of  the  patients  recover,  and  it 
\»  pn>li:dile  that,  if  tlie  i-auw  of  (he  afPiH-tion  were  renK»ve<l  and  tlie 
{mtients  pliux-d  in  favorable  eirciunslances,  e.\|M-c(aiil  treutment  would 
ultine  bi-  snflieiciiL  It  is,  however,  not  advisiible  to  lei  thenipentirs 
play  a  passive  jwirt.  The  course  of  tlie  disease  can  be  altered  and  its 
duration  mneh  shortened  by  active  intcrfert^nee.  In  the  siii^rcof  in- 
vuioa  the  free  uae  of  aapirin,  aalnphen,  salicin,  salicylic  acid,  or  the 
alicvlftte  of  eoda  aeems  to  have  iniiH)rlnnt  r<.'Nnlts.  Tliese  remedies 
cannot  lie  Kiirl  to  act  aa  promptly  as  in  ca.s4^s  of  acute  articular  rhcu- 
nmtisni,  but  the  consensus  of  opinion  is  that  tlieir  efit-et  in  multiple 
Dcuritis  ifl  very  marked.  They  should  lie  given,  as  in  acute  rheumatic 
frver,  in  liirp*  ditses  until  uotii-cable  efi'eetfn  are  obtained.  They  sliould 
be  cvindtin).-d  with  the  bmniide  tif  [HitasAium  or  sodium,  partly  l>ecause 
Ume  drugs  eonnleniet  unfavorable  symptnms  pnHhu-etl  by  die  sidicin 
jmpoanais  and  jwrtly  Ixxiinse  in  llie  hyjH'nesthetic  irrituble  eondiUon 
jt  upon  the  invasion  of  the  disett«e  lliey  are  imlieated.  This 
titiim  may  rei]uipestron{rer  str<lative8and  not  infret(uvntly  moqthinc 
Ik*  emplnycil  to  give  n-lief  frojii  the  excnieiatiug  jmins.  TTie 
ins  ate  often  relievefl  by  hot  or  eoUi  appliejitions  to  the  linilis ;  but 
the  muwles  are  ofti-ii  exit-edingly  tender,  ordinary  applications  can- 
lit  lie  made.  It  is  tlien  advisable  to  uw  e\'aporatinie  lotions,  prefer- 
ndv  tbiise  (.''jntainiiig  ehhintform,  which  may  Im-  soaknl  into  li^hl 
ibric  or  piiize  and  gently  pliUi-<J  n]H)ii  the  limbs,  wliJch  lie  UjKin  the 
'iiftftw*  pillows  or  which  may  be  uiore  cunifortiilde  if  the  patient  is  put 
~"  pnn  Q  water-bed.  Applications  of  a  o  |x^r  cent,  stdutiou  of  carlKilio 
cid  and  of  extract  of  wjtch-liazel  have  alsfi  )>een  of  use.  If  cool 
^plicfltionri  pnive  intolerable  heat  may  l>c  emphiytHl.     The  lirubs  may 
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enveloped  with  cotton  and  covered  with  oiled  i^ilk,  a  light  boodifn 

keopiniir  th(!t«!  in  plaiT,  or  ihey  may  l>e  frei|m^nth'  UitJimJ  iu  hot  waier 
iinti  hot  bottles  plaowi  apiinst  them,  .«ome  s«>rt  substance  intervcmi^ 
One  of  my  patipriti!  found  jjrrat  relief  from  the  paraesthe&ia  by  eold 
douches,  wliile  anntiirr  ptvti'rrwl  tlie  »«e  of  liut  water.  It  rs  beet  to 
l»»t  thi'  piitieiit  (li-ekle,  ii.s  long  m  the  appliraitlon  has  to  be  niiule  Kir  the 
relief  of  piiii.  Gentle  frirtimi  w'ltU  oil  of  eoeosmnt  or  ojwja-hutter 
ot\eu  affords  eomfort.  In  the  cbnniie  stt^jc,  as  we  ^hall  eec  prcwnily, 
heat  is  Ui  be  preferred  to  cold.  C:i»«  whieh  are  distiuotly  syphilitic, 
if  mirh  occur,  nbould  \w:  treated  from  the  outlet  with  inUDcdoiu  of 
men-nrv  iUid  lar^  doserit  of  iiKlide  of  potash.  1  believe  tliat  both  thoK 
dnigj*  slionid  W  etiiplnyed  tojicthi-r,  even  in  the  lerthiry  rtta^  of 
gyphilifi,  lind  it  is  my  ex|K!rienue  that  all   HVpbilitie  nervou?  luflOIU, 

» whether  central  or  ]MTi|>heru1,  yield  nion!  pmmptly  U^  tlielr  cumbiiHtl 
Use  than  to  the  em]>l(iyuient  of  either  alone.     I^Ialunal  cases  muit  be 
treiited  with  quiiiitie  or  Warbui^^s  tincture.     In  nuQ-nudarial  caaef    j! 
quinine  has  pn)ve<l  of  no  avail.  I 

In  cai<cs  which  are  due  to  poisoning  of  any  kind  the  fin^t  iodir^- 
tion  is  to  eliminate  tlie  ^>xin  uji^nt  fmm  the  RVKtem  and  tlie  »ei^uud  tji 
prevent  any  further  inp'stion  of  the  poison.  Iodide  of  potoxh  in  Binnll 
doses,  liiipily  diluted,  aids  in  the  eliminution.  The  second  indicatiua 
is  easily  fulfilled  when  ar^jnie  or  lead  are  the  toxic  a;;cnts,  but  when 
the  cafie  is  due  to  chronic  ah^oholism  special  prccauti<»U8  are  needed. 
Aleohiilie  ciises  HNjuire  from  the  outaet  ppetnal  treatment.  The  eondi- 
tiiHi  at  tlie  time  of  the  onset  of  tlie  paralysis  nmy  be  one  verjjinp  U[mti 
delirium  tremens.  If  all  alcohol  is  wid<U'nly  removtil,  witJiout  due 
care  to  iiiupply  aiymc  other  heiirt  ntimulunt  and  to  secure  the  perfect 
nuti-itiou  of  the  patient,  serious  collap^  may  ensue.  The  first  neoee- 
8ity  is  therefore  to  take  eare  of  the  genenil  condition  of  the  paticaU 
If  tlii(!  will  admit  of  the  immediate  witlulntwal  of  all  aleoholie  (ttimo- 
lalinn  it  i^hoiild  be  ilonc;  if  nol,  the  ah.-oholiti  l>evenig(>  mu.st  l>e  imme- 
diately reduce«l  in  quantity,  and  ua  soon  ns  p<issible  wholly  cut  off.  — 
The  use  of  milk  diet,  or  knniyw*,  or  pcjitonize<l  milk,  or,  if  necessary,  ■ 
rcetid  aliment;ttion,  will  Iw  followed  by  a  jiniduul  peeover.'  of  the  i 
poM'er  of  as.«imilation,  an<l  as  soon  as  the  patient  ceases  to  loBe  weight 
all  alcohol  nuiy  in  any  ca^te  be  mfely  t)tnpp<>d ;  its  elimination  by  the 
iulestincs  and  kidneys  may  be  ha-stenetl  by  appn>priate  mnma,  and 
<«ivl>rHl  nymptiiniH,  if  they  ari*,  may  be  treatetl  hm  in  other  taws  iif 
alcoholic  intoxication.  But  it  is  in  die  chnmic  stage,  when  the  i>atient 
is  gradiuilly  recnvcrinj^,  tliat  the  vijjilance  of  the  |»Iiysicirtn  is  trailed 
into  play  to  prevent  a  rene^val  of  the  poisoning.  It  is  amaEiii^  that 
patieuts  who  kuow  perfectly  the  injurious  elFcct  of  aleohtd  upon  them 
,  should  inxirir  n|x>ii  ^-tting  it ;  but  it  is  done.  And  when  thew  patiejita 
are  Hurroundt?)!,  as  is  rtftt-n  the  case,  by  sympathiKini;  friends  or  ser\nle 
donitwlic-.^  ipr  tniwnipuloim  nurses  who  do  not  ap]»rociatc  the  impor- 
tant tiC  total  ahstiuenee  for  iJie  pattcnt,  tJiey  often  suci-eerl  iu  Ijafnin^ 
all  attempts  to  deprive  them  of  the  favorite  driuk.  It  is  only  when 
they  are  watched  constiuitly  by  jK-rsons  who  can  be  impUciUy  tnuted 
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d  who  have  MifHcient  authority  to  cut  ofT  all  Burreptitious  supplit-s, 

Ui<;  jiliyf>i(iiiui  can   fV^'l  8tire  lliat  liis  iximinuiiilH  are  <ilK>yen;  auij 

M  precaution  is  by  tin  tiiMin.s  net'dU-sH,  even  when  it  is  prolmhie  tliat 

ily  wrvantt^  an-  trustwurtliy,  for  the  (x>MtiitueU  pliiuliujr  and  i-^niou- 

tit"  the  piitieuta  may  corrapt  the  Urst  of  attendants,  especially  U" 

rnijianhfd  hy  tltreata  of  di^ichar^  at  a  future  day.     It  is,  therefore, 

to  place   the**   patients   under   the  ^urveillant*  of  trained 

fnim  the  ulart  ur  d*  rwnuve  them  to  an  iu.stitution  where  they 

will  be  tmder  o)jntrr>l. 

Ill   ilif  fhriMiie  htuf^  thu  dru^  which  ore  of  greatest  service  are 

rT<*hninc  and  arsenic.     StTTr'chniue  may  be  piveu  in  doises  of  ^\f  to 

.  ihrw?  time;*  daily,  and  it  in  well  to  combine  it  with  phnsjiluirio 

and  the  *-yrup  of  ihe  hypophor>phites,  or  with  the  jjlytcroplii*^ 

phate^  of  lime  and  soda.     Arflcntoiin  ueid  may  W  n»Hl  in  tablets  or 

pilU  contaUiin^  ,ij  to  ^^  gr.  three  times  dully,  or  in  Fowler's  stilution, 

iJirwT  to  6ve  drofwt,  three  IJmeH  daily.     Ilj-podcrmic  injections  of  the 

UModylnie  ijf  soiia  are  of  uf«e.     The  use  of  tntn  will  be  indieuted  in  the 

majority  of  coj^i-h  where  there  Is  ailendjintunaimiii.     In  aleoholie  eases 

Uith  nrHeiiic  and  Htrjehnine  nmy  increase  the  mental   irritability,  but 

lould  bo  eontinu(.-d  unless  thi.>t  becvmeii  too  );re»t.      I  have  m^^n  benefit 

both  or  iheiw  dn^iB,  and  think  it  well  to  employ  then  alternately, 

eneh  for  alxmt  two  weeks  at  a  time.     The  plycen>-phosphati?  of 

diAH)lved  in  wiiter  is  of  much  wn'ice  in  tlie  eliroiiic  stage.     The 

doft;  is  15  grainit  ihrt-e  timt^  doily. 

TIic  remeJiei*  useJ  in  tlie  chronic  stape  liave  two  objects :  one  is  to 
increoitc  ilio  rate  of  n-|>air  in  the  ner\t'»,  the  other  is  to  keep  the  nutri- 
ti'Hi  ni'thc  totx«lt*«  as  poorl  &n  post*ibIe.  \^"hile  tlic  dnijrs  mentiooeii 
robnbly  nn'<'t  the  firHt  indic-ation,  there  are  other  remedies*  which  mi>et 
IlieiiC  arc  maatage,  warm  liath»«,  and  eleclriclly.  The  pro|>er 
ipulatiim  of  the  Hmb  increases  the  cii-cnlatiuii  in  it.  The  increase 
of  circulation  brinjfs  (Tcsh  supplies  of  malorial  to  the  ner\'e  which  is 
ijwIeiTJoinjj  n-iwir;  it  also  aids  the  nutrition  of  the  muscle,  whi<*li 
I  would  othenvit*  be  decidedly  affected  by  tlie  sluggish  flc)W  of  venoua 
Hblnod,  due  to  the  lack  of  fimctional  activity.  As  Boon,  therefore,  as 
^■he  nrlive  pro^-j<8  of  the  <)iseas4^>  i«  chrckcd  and  the  muttcular  tender- 
Bvnn  hu<^  ttiiHiciently  t^ulisided  to  allow  the  llml>s  to  be  rubbul,  tliig 
'     penmly  ^imuld  l>e  einplnvcil  dailv. 

Alltisiijii  has  already  l>een  made  to  baths  and  douches  in  the  early 

for  the  puqMiee  of  quietiDg*  seusory  symptoius.     In  the  chmnic 

the  object  is  a  different  cme.     Like  mjissafre,  warm  bath^,  ]iacka, 

stimulate  Uie  circulation  and  aid  the  Dutriiiou  and  repara- 

B  in  pn^rei**.      Hence  they  are  to  l»e  used  daily  ;  and  if 

batl)  or  pjtck  be  given  at  night  it  will  se<nire  not  only  a  local 

on,  but  produ<«  a  genend  sedative  effect,  injuring  quiet  Pest.     In 

pie  neuritis,  as  wi-ll  as  in  many  i>ther  ncrvitiH  afferrtlons  not  due 

ta,  a  warm  l»ath  or  pack  at  night  nra  warm  douche  to  the  neck 

and  BpLoe,  v*  far  preferable  to  and  moiv  efficacious  Uiao  the  majority 

"  byptkolio  drugs  in  causing  a  good  uighl's  sleep. 
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The  last  ap:ent  to  he  menlioDwl  i«  eli'etricit)*.  It  is,  however,  nf 
some  imprirlaiKio,  hut  it  is  iiwcssary  Ut  knuw  tlie  ohjwt  Htiight  b  ite 
applicatioD.  There  in  first  the  ubjcct  of  inejva^itig  the  pn^;n«9  iif 
nerve  nrg^^'Ufration.  This  is  said  U)  Ik-  attjiiitetl  by  tlie  appliention  oft 
amstmit  ^ralvanie  cun-eiit  to  the  »lep*.'nerutetl  nerve,  piL.-«tdu^  the  oir- 
rciit  thrt'Ujfh  the  nerve  in  eitlu-r  direetion,  or  in  Ijoth  altcnmiely.  A 
miUi  eurn-nt  should  be  employed,  its  atrcugth  heinp  measured  bv  a 
galvanometer.  The  strength  of  the  current  will  depend  (a)  on  iht 
fiiiie  of  the  sponges  pluced  ii]K>n  tlie  itkin,  {b\  on  the  pn-twure  upon  ti»f 
sponge.'*,  (c)  on  tJie  resistanee  of  the  skin,  ((f)  on  the  iiiiinWr  of  wlh 
of  the  Iwtten'  used. 

If  tlic  s|H>nges  are  two  inches  in  diiuneter,  six  n)il1tiuii|i$res  an 
enough,  if  they  are  three  by  five  inches  in  measurenieut,  twenty  mil- 
liamp^res  should  not  be  exceeded.  If  no  gal  vain  mieter  is  tised  tht 
strength  of  the  current  employwl  is  uncertain  ;  hut  it  is  to  be  remen- 
bered  tJi:it  the  eurreiit  grows  stniuger  the  longer  it  passes,  ainoe  tlie  (tkin 
renislaiuv  Ik  gnulniiny  oven-^mie ;  and,  therefure,  if  the  strength  ir^ 
measured  in  w\U,  the  number  of  cells  used  should  be  Jeereft.'ie*!  gnulih 
utly  during  the  application.  As  so  few  pnictitioucrti  use  a  galvanuuiti- 
tcr,  it  may  l>o  well  to  (rtate  that  with  large  s|>onge» — i.  t.,  three  by 
five  inehea — wet  with  warm  water,  a  freshly  flilwl  bichronmte  of  p«it- 
asli  Iwllery  will  give  n<*arly  one  ^lil]iamp^re  of  strengtli  for  every  tell 
usL-d  during  the  fir^t  three  minuter,  provided  the  s|Mnges  bo  put  »o 
any  (Kirt  of  llu'  bmly  exm-pt  the  s«ile-S  of  tlie  IIh'L  or  \\n-  palni-4  of  the 
Imnds,  and  pressed  firmly  u|>on  the  skin.  AIVt  the  firwt  three  min- 
utes tiie  IkkIv  resi«tauee  dwreases,  so  that  wheu  tweuty  eellt-  an?  uwd 
to  start  with,  one  shordd  !«  eut  off  every  lialf-minute  until  the  num- 
lier  is  rediteed  one-diinl.  The  duration  of  the  iipptinilion  :^himld  be 
about  trii  niiiuites  to  each  limb.  During  tliis  Time  the  ilistal  s|Ka)j(^ 
ghouhl  Iw  passed  over  various  jisirts,  »o  as  I<»  include  all  (he  nerve 
■pbronehcH  in  tlie  current;  the  central  sponge  should  l>e  put  o%*er  tlie 
iier\*e  trunk  high  up  on  the  limb.  The  current  shiadd  be  btj^uu  and 
stopped  gradually,  and  never  suddenly  broken.  Apjdications  may  be 
nia<h-  daily. 

The  i<eoond  object  to  he  obtained  is  to  refetablish  theoondnetionof 
impulses  in  the  regenerated  ncr>'c.  This  Is  setrured  by  the  metliod  just 
dejariU'iI.  It  niiiy  Iw  attained  by  the  use  of  fiimdiKin.  the  inlernipti:<d 
6c<-"ondary  current  l>eing  sent  along  the  nerves  by  placing  one  |M>lenver 
the  nerve  trunk  and  juLssing  the  other  over  the  Hkiii  nf  the  liiidj.  The 
strength  uaed  should  be  jui!t  sudieieut  to  be  felt  distinctly  through  the 
paltns  of  tlie  operator*8  bands.  The  third  object  sought  U  to  maintain 
the  nutrition  and  function  of  the  muscles  by  exercising  them,  and  thu« 
to  piwsorve  tlieir  normal  irritability.  Tliis  cannot  be  done  by  a  far- 
aille  eurri'iit.  as  haig  as  tliey  do  not  eontnirt  to  it.  The  g:dvaiilc 
current  must,  therefore,  be  employeil.  But  now  it  is  not  a  steady  cur- 
rent which  is  needed,  for  this  does  not  cause  any  motion.  It  is  only 
when  the  steady  current  is  suddenly  bmken  and  renewe<I  that  the  eon- 
Iniotiou  tK'curtk.     Ueuce,  phux*  one  pule  over  the  truuk  of  the  Dvrve 
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mill  the  «(liiT  tiiMui  (he  iiniscli',  :iinl  witli  nii  intctrnptiiip  ('lei-tnide 
niukc'  and  break  tlic  current  at  the  [Kile  which  is  uu  the  iiuisele.  Tlie 
pole  which  prcxlueee  a  contraction  with  the  least  current  possible  is 
the  one  to  hf.  applied  to  the  ratytOe.  This  ia  in  the  nsu'ti{]n  of  defen- 
eration, the  poinitiw ;  in  normal  c(»n<Utions,  the  negative  pole.  Kach 
muscle  should  bo  oxerciHod  for  three  or  fimr  minuteii  every  other  dny. 
When  tdwtricjil  treattuenl  is  thiirtcinplnywl  veiy  marke<l  improvement 
is  observed,  which  ean  he  meui>ur(.-d  aoeurately  if  a  gulvaunnicter  is 
nseil,  since  every  week  will  shuw  a  ehangi;  (tf  the  streii);th  of  euiTent 
nee<le<l  tn  pn«luce  niuseulur  eoctractioiis  toward  the  n<»rmnl. 

The  tre:i.tment  must  Iw  kept  up,  in  the  chroaic  sta^e,  milil  recoverjr 
is  complete. 

If  e^mtracturea  Imve  oeirurred  in  the  paralyzwl  Hml>s,  persistent 
niHXsaijrt-  limy  overcome  them.  If  il  docs  not,  ihcv  are  to  he  treated  on 
(jenerul  surj;iciil  prirciph's,  When  the  ptifiterior  tibial  museles  are 
(iiiitnu'turcd,  rhc  pntieiils  ciiiitiot  stiind  iMn-aiLsc  ihe  heels  uiniint  }»e 
placed  on  the  floor.  In  this  condition  shoes  with  very  high  rubber 
hc«)s,  and  cither  corset-like  nnklcj*  or  braces  to  support  the  ankle,  may 
be  fitted,  and  thus  tlie  pationt  uiay  !«  eimbled  to  walk  with  a  little 
help  lonp  before  he  can  rtJUKl  in  his  bare  feet.  Sometimes  division  of 
the  Achilles  tendon  is  necessary  to  restore  tlie  power  of  walking. 


Alcoholic  Neuritin.  Multiple  Npurilu  fn>io  Poiitoning  liy  ilUitiiinnlin^  Gu.  Multifdt 
NwjritLt  (mm  PoUomng  by  Sulphidf  of  Copper.  Multiple  >-"t-uritl»  from  FoiMulnf 
hy  the  Cual-utr  I'rudiicttf.  ArM'tiioiL  XLiiritiH.  Mu1ti|il<.-  Ni-tiritis  Due  to  PotaaaiK 
|j,v  lAtid.  Multiple  Neuritia  Dun  to  INiinoaiag  by  Phodpborus,  MercutT',  Siltit, 
and  Copper. 

ALCOHOLIC  NETTRITIS. 

Historical.  —  Alcoholic  neuritis  i»  the  most  common  of  all  the  toxic 
forms  of  miiUi|)l(>  ncimtlR.  The  credit  of  the  di»c-over>'  of  alcoholic 
paralyrtlit  nuixt  \m  uwartlLt.!  to  J)iini-»  Jackson,  of  Boston,  who,  iu  IS'1% 
gave  u  most  Hccunitc  chvsrripljoii  of  the  ilii^ii^e  ant]  iLN.-nheil  it  to  thr 
n.sy  <if  iinlent  spiriLs.'  Mii).'rms  Hii-w,  in  IH.'»2,  juiblishiHl  uu  exteiiMve 
work  on  chroiiic  ahiihoHsm,  in  whirh  he  g«ve  a  vi-ry  eonipIett>  tui'<.>iiaL 
of  the  nervou:*  symptoms  produtt'd  by  the  abuse  of  Uquor,  dividing  the 
cai*Cfl  into  pamlytie,  imfEstheiic,  oonvulsive,  epileplit*,  atid  hy|icne«thctic 
forms.  liul  lie  ascribed  all  the  sympltmis  to  leaious  of  the  eenlni] 
nervous  syptf-m.  In  IHrj.'i  Otiohenno  tlo  liouloj^ne,  in  hi»  epoeh-mak- 
ing  book.  FJi'i'fnmtiifni  Lortilivfej  recorded  many  ouhw  whieli  we  now 
reougni/'  i-t.-a  of  neuritis;  hut  he,  too,  supposed  them  to  be  of 

gpiuol  oripu.  LfUiicereaux  added  further  to  the  knowledge  of  alco- 
holic paralysis  in  an  article  on  alcoholism  in  the  Dicdonnuirc  Knry- 
ciopmlufut:  f/rj*  .SWfficrj*  MMirtiUn  in  1  rtfi4,  and  in  the  i^nie  y<ar 
Dumcsnil^  published  the  first  eu8e  in  whieh  u  lesion  wani  found  in  tlie 
peripheral  uerviv't.  Hut  ien  yi-iirs  ihen  ebi|»4-d  iK^fore  hin  otit«*r\'atioati 
were  wmfirnitHl  by  Kichliorst,'  am!  it  requii-ed  further  evidenw  fqr- 
nishcd  by  Joftniy,*  by  L-eydcn,"  iiud  by  others  to  eslablisih  the  rehttioo 
between  alcoholic  paralysia  and  neuritis.  It  ia  to  LainwrcHux,*  of 
Paris,  t^t  Mtjelt,"  of  Berlin,  to  Dreschfeld,"  of  Manchester,  Enghtnd,  to  _ 
Henry  Hun,'  of  Allxmy,  N.  Y.,  and  tf»  Itenihardt,"  of  Berlin,  that  w«  ■ 
owe  onr  knowledge  of  tlie  piitholog\'  and  Bymptomati>loj^  of  alcoholic 
multiple  [ifuriti.s,   (hough    oilier  and   tiirtteequfiil   writers  have  tulded 

'Xew  England  Journal  ut  Medicine  nnd  Sunrcrr,  182%  voL  si.,  p.  851,  "OM 
Pwullnr  L>iM«K  Rcamltind  from  tho  Use  of  Ardent  Spirit*." 
Hif,i..  lick  <!(•  l-imX  1804,  n.  203,  luid  I8H1J,  Nu.  ^. 
*ViiTb.w'«  Arohlv,  Ift76.  Bd.  61).  p.  afl-V 
*Arcli.  do  piivw.  iiomi.  ul  isitli.,  IS*!),  p.  172. 
*aiarit(?  Antilen,  ISWl,  ZoiUclir.  f.  klin.  Med.,  ISftO. 
*IX-  U  Pnnlvne  Alawliqiie,  (iax.  Ilcb.  de  I'ltris,  1881,  p.  120. 
■Brain,  Nor.  26  attd  »2. 
■3fo«U.    ChariK  Annalen,  1S84. 

'Aneiicaji  Journal  of  the  Medical  Sdenoes,  April,  188A. 
••Zeit^hr.  f.  klm.  M*d.,  1886. 
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^Longitudinal  S«ction  o(  Tibial  Nerve  in  a  Case  of  Alcoholic  Neuritis. 
{Osmlc  acid  and  carmine  stain.) 

The  dejeneTaled  nerve  fibres  are  slained  black:  the  thickened  Intersliiig) 
connective  Ussue  is  stained  red. 

i>Vi»*i.  ■H""    l'»th.4  u    1'h«rpp  ,  Ni.thu«4«l.  H.I.  xi.,  Tml.  vii.l 
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vuliiable  facts  and  have  mmlo  the  picture  of  the  condition  complete. 
James  IIoaj*,'  Brissiiid,''  Pal,'  and  (iowttrs*  may  bo  mentioned  as  hav- 
ing made  inten'.-*ting  additions  to  t^ie  general  kuowU-^ige  of  the  aflV*- 
tion,  and  as  having  clcsirly  pn-«ent<*i  its  ditferi'ntial  dia^jniiRla  from 
iiUier  dis«ises.  TIio  most  eomplett?  nmnof^ruph  on  the  subject  is  by 
Rcniak  and  Flatau  in  Nothoapil's  Syniem  of  Medichif,  1900. 

Pathology.  —  All  fonns  of  neuritis  have  l*een  found  in  aliiiholle 
caso.s.  In  the  majority  of  ftwes  a  paremJiymatoiw  neuritis  with  simple 
dfj;p'iprotif»n  and  atrophy  in  the  only  lesion  in  the  ner\'efl.  (IMate 
XII.)  In  other  cuHe^i  a  ditth^^  itiiliLnimation  is  present,  wttli  an  in- 
crwiMc  of  eonnretive  tis-sue  in  the  eii<hiiiciirium  and  jierineurium,  and  a 
markal  eonjiestiou  of  the  bltHidvessels,  as  well  as  a  dtyeuenition  of  the 
ner\'c  fibres.  All  the  eharacleristtc  changes  already  def^erilxnl  a«  oc- 
curring' in  Uxral  neuritis  arr  present  in  alcoholic  cases.  But  it  is  not 
possible  to  dislinf^uish  elinio-ally  betwet-n  ca^ei:  in  which  tlie  leMon  is  a 
mmple  dejreneration,  and  wiws  in  whitrh  there  is  a  diffii-sf  inflammation. 
The  lesion  is  mure  ninrktJ  in  the  finer  branehes  of  tiie  nerves,  in  tJie 
flkin  and  muHeles,  and  lKM.?ome-s  Ivk?  intensir  the  higher  up  tlie  ner>'c  is 
examined.  In  the  plexuses  uo  chungc  may  Ik  found,  wIwd  at  the 
KUitc  time  few  nornud  fibres  can  be  discovered  Ivelow  the  wrints  and 
unklifH.  Certain  rien'os  soem  piirtieularly  suset^ptible  to  the  inlluem-e 
of  alcohol.  The  degenenilion  bej^inji  in  the  |wronei,  the  tibials,  then 
in  tlte  radial,  mitlian,  and  ulnar  nerves,  anri  ii^  more  intense  in  these 
than  elsewhere.  (Sw  Plate  XVI.)  The  wtalie  and  cniril  and  the 
ransfuhwrntaneniis  and  eipcumflex  an^  but  slightly  aflWled.  Ijcsions 
liave  lieen  foiuid  in  the  phirnic,  in  the  pnenniu^.tstrie,  and  in  (he  uptic 
nerves.  Nornud  fibres  are  found  here  and  there  in  the  nerves  which 
are  severely  affected.  A  thickening  of  the  blotMlvessels  in  the  nerves 
has  Iwen  discovered  in  some  ca*es,  with  a  8niall-<'ell  infiltration  of  the 
walls,  and  ix^isional  ruptun^  with  (capillary  hemorrliagi*. 

Recent  iibs('i-\aliim  estaliHshes  the  fart  thai  while  the  principal 
changes  in  ali-oholie  piiralysis  are  found  in  the  peripheral  branches  of 
,  the  nerves  in  all  cases,  yet  in  .some  cases  cliangi-s  in  (he  cells  of  tlie 
central  nervous  system  are  present.  These  have  l)cen  discovered  in 
the  cells  of  the  anterior  horns  of  the  spinal  conl  and  in  the  p*istcrior 
spinal  ganglia.*  It  is  evident,  therefore,  that  while  the  poison  cireuhit- 
ing  in  the  blfM»tl  prodiiaw  a  destructive  pn»cess  In  the  deli^-ate  fihi- 
menta  of  nerve  fibres  In  the  jieriphery,  yet  the  eimtral  nervous  system 
is  by  DO  meane  free  fntm  itui  action.  The  cells  of  the  spinal  conl  are 
less  affecte*!  by  the  ]ioi.~(ming  than  the  more  highly  organi/t'd  and  de- 
veloj>ed  cells  of  the  brain.  The  chaug^-s  in  the  cord  ci'Ils  consist  of  a 
change  in  the  NissI  granules,  which  become  finely  granular,  and  Kxsc, 
finally,  their  power  of  absorl)ing  anilin  dye.  This  change  is  more 
marked  aljout  the  nucleus  and  iu  the  centre  of  the  cell  body  which  has 

iJioMltaNitind  JudMn  Burv.     "On  Peripbcrml  Ncurilu,"  1S89. 

■BrimniMl.     7«!)  Pnislvsics  Tnsiqua,  Piuu,  1800. 

»P.l.     "  I'lrlvr  NV.iriil.,"  Etcrlm.  1892. 

•CJoiTBfs.     Toxt-hook  <if  Nprvmti  Disease*,  18S2,  2d  ed. 

»UrMn  Mid  J«limo.     N.  Y.  Mod.  Iteoofd,  Jo]/  6,  1809. 
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a  pale  up{>earauce.  (See  Plate  IT,  o.)  There  in  often  a  depwit  of  pj- 
mrnt  in  the  (vlln.  As  the^<*  clumges,  however,  hfive  Ijeen  i'oaml  iu  all 
the  cells  uf  the  eord,  even  id  tli<x<i4>  eoinieeted  with  niiiseh^  which  uvft 
not  |Mim[yziKl,  niul  its  they  n'M-niltle  ekiAely  llie  ehiiiigi-H  knuwn  LDocnrr 
after  division  of  a  nerve,  tliey  are  nut  to  be  reguitJed  as  the  raiu<€  uf 
aU^oliiihc  punilvKis.  Heillirnnner'  luis  found  iiii  iis(n-itdin|r  il<^Mieratiiin 
in  the  |K>(iterior  ivlunms  of  tJic  gpimil  eonJ  in  an  advanced  caw  of 
aleoholic  neuriiia,  nod  U  inclined  to  iraoe  it  to  extensive  dej^Di-rntJi^ta 
iu  the  i>ostenur  spinul  ueuruue^,  but  tiiiK  is  certainly  an  exeeptiinxl 
case, 

Berkeley,  Andriesen  and  Van  Git^son  have  di^raonBtmti-d  a  nrnfonu 
IMilhnlogicwl  eiiraiHlinn  pn_Mh)iu?d  in  tlie  large  cortical  celU  of  the  hrain 
in  ehronic  alcoholism,  u»d  these  clian)fc-.s  have  bceu  freiquently  found 
i[i  <;a8eH  of  alcoliolic  neuritis.  The  dendrites  nf  these  rolls  Iom?  the 
Bne  puimles  which  cover  tlicin,  and  become  rimootli  and  bare.  (Si« 
Fig.  t>.)  Then  tlie  dendrites  become  broken  and  disiiitegraled.  Tbc 
ctdU  liemme  swollen,  vaenolntt^l,  dt?^>ncntted,  and  (inally  atnt|ihied, 
and  their  axones  simre  in  the  destruction.  So  long  as  the  lefiiuo  U 
limited  to  die  shinliling  of  the  gniiinleM  it  is  not  irrepiinibte,  and  nv 
geueration  miiy  occur.  In  the  aises  of  alcoholic  neuritis  which  present 
psyehieal  syinpioui^,  there  is  every  reason  to  snppn,<e  iJiat  ihe?*<-  |iullv>- 
logiciil  changes  are  present  in  the  hniin,  and  the  d^ree  of  im|Miinnem 
of  mentul  capacity  is  directly  proportionate  to  their  intensity'.  A  gen- 
eral atropiiy  of  the  muscular  fibres  is  always  present  in  the  {laralvErd 
musole,  with  a  loss  of  their  striiitlon,  a  fatty  dt^neration  nitd  a  dis- 
inlegnitinn  of  the  niusenlar  8uhst;ini.T,  and  an  inereaae  of  tfie  (ionnec- 
live  tissue.  The  niust-nliir  Ghn's  show  grcjtt  irregularity  of  size,  and 
present  both  parenehvnuitous  and  iuter^titiul  cliuuges  with  the  dcpuot 
of  £it. 

Etiology.  —  Males  are  more  commonly  affected  tlian  females  by  al- 
coholic iiaralysis.  Thus  in  2i()  catv-n  whii-h  I  have  eolleeii*!  or  rtl>- 
^eer^'ed  but  K9  were  in  women.  When,  however,  tlie  much  greater  _ 
prevalence  of  drinking  among  men  is  ctwsidered,  it  Ijeconies  evident  ■ 
tluit  the  iliscquie  is  relatively  far  more  frenjuent  among  women  than 
among  men.  And  this  fact  ha,s  Ix-en  em]>hjtsizi-d  by  all  writers.  In 
men  the  poison  seems  luiire  li^ihle  to  uuuifest  itwif  by  acute  cerehial 
eymptomd  than  by  those  of  dim.>use  of  the  periphend  uer\'e3.  Neuritis 
is  e.-<pecially  fre(|Uent  among  iIiiksc  |K>i-sons  in  tlie  higher  classes  whose 
nen'oua  organism  is  highly  devclo|Ktl,  and  who  IcshI  a  iimiprtratively 
inactive  life,  it  seems  not  ut  nil  impnihuble  that  seilenlary  habits 
predis|KJ3c  an  ali*oholie  drinker  to  this  distayn?,  and  hence  active  work- 
ers, male  or  feiuide,  though  tiiking  an  equally  lotge  amount  uf  li^pHur 
oa  tlie  hucurious  drinker,  c8<-ape. 

All  alcoholic  drinks  are  uot  equally  pn)ne  to  pnKluee  paralysis.  It 
IB  the  spiritnous  liquors — brandy,  wlilFker,  gin,  and  rum  and  the 
liqueurs,  absinthe,  vormoutlie,  etc.  — which  are  partieulirly  dangerous. 
But  many  cases  are  known  to  lie  due  to  exceis.Mve  Ix^r  <Irinking.     I 

^neilbrDootir.    MouAb^cUrift  t  Purcb.  d.  Neorologic,  1896,  p.  240. 
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even*  year  at  the  clinic  cases  in  drivers  of  beer  vragons  who  con- 
oe  forty  or  fifty  ph(W»  of  boor  liiiily.  I  have  ovoii  w>en  a  case  in 
ft  diihi  •>!'  tJiroe  y«irs  w\u>  hutl  l>efii  given  beer  .^everul  tinieii  a  day  for 
aoEne  WHcks.  I  Imve  known  tjinca  iu  wonieii  to  be  due  to  taking  i^tl- 
opnr  ;  ntnl  in  Iivland,  where  ether  is  used  as  a  drink,  many  eases  arc 
•ItK'  tu  this  catuc  Tlie  futii(.«  uf  alcohol  are  inpable  of  eau^Ju^  tlic 
iliimfm  in  a  mild  fona.  \t  i»  Mtcady  drinking  of  i^ninl]  amounts 
ihnii^out  the  (lay,  rather  thou  exei'S^lvc  (M.raj«)unul  induljL'eneo,  whieh 
is  more  likeJy  to  cause  neuritis.  The  liabiHty  to  neuritis  frtmi  mediei- 
ml  tism  ofnlooliol  should  never  be  for|Q^>tten  in  Iho^e  awen  where  it  is 
ueeil  HI  *  heart  titimulant.  I  have  seen  many  ea^ft  developin^^  atW 
t^'phriid  fi-vtT  :mil  |int>unii>iii:i  whifi'  il  Heeiiis  very  |iniiial>Ii*  that  tlie 
■rtual  call***  was  the  free  use  of  alcoholic  stirauhuils  given  to  support 
the  Innrt,  little  food  h4;iug  ji^ven.  All  ages  are  liable  to  l>e  afl'eetetlj 
but  the  majority  of  cases  are  between  titirty-five  and  fifty  years  of  age. 
BTinptoma. — It  is  only  after  alcohol  1ih)«  I>een  o>ni-umed  in  large 
miiKKiiit^  ami  for  a  c^msiderahle  length  of  time  tJuit  neuritis  dcvehtpa 
ttii  oDwt,  though  often  apjureutly  gradual,  is  ui^ually  .sudden.  For 
niMntiu>>  the  iKiLient  has  suflerc<l  fmni  nhronie  g:)stritis,  insomnia,  general 
neuralgic  jKiinK,  or  ^-vere  |Kiins  in  the  ji>inls  or  limbs,  ami  from  alco- 
holic tremor  and  a  (Trtain  iWhUuess  iu  niuvement,  \vhl>u  all  at  once 
bin  lf<gH  give  way  lN>neittIi  him  and  ot'ter  the  sui.lden  fall  he  finds  him- 
self unable  to  rise.  Thus  a  jialieut  of  mine,  after  a  year  <tf  f<uoh  pre- 
numitiinr'  symptoms,  waa  fleiaed  with  paralysis  quite  unexperie<]Iy  wiien 
lit  of  IhxI  in  the  night.  The  onset  in  other  eaM.'S  is  preeeiled 
i>i<i[iLt  of  ilislurlHini^*  in  tlie  heart  and  Iniigs.  The  jnilient  Iuls 
had  piilpilulion  and  Uys]>nc£a;  has  had  swelling  of  tlie  feet,  undue  ex- 
bsufltiiiii  on  exertion  antf  jKissibly  a  bronchial  congh  ;  and  when  ex- 
amined is  focuid  to  have  a  feeble  heart,  <lilated  and  flabby,  with  fiuut 
munds  'T  distinct  mitral  n-gurgitant  mnniHir.  and  the  sii^nA  of  chronic 
{Milmnnan*  eringt«tion.  Then,  after  a  peritwi  of  unusual  indulgenec  in 
«timulan|rt,  ptiralysis  stid<lt'nly  develo[w  witli  all  the  sensory  dixtiir- 
bnnfx'N  iif  a  neuriiiA. 

When  the  jmralysis  iM'gins  It  soon  lieeoraeK  enmplele  in  tiie  feel  and 
lrp»  1o  the  knee,  »n<i  may  advance  up  t*»  the  tbigli,  involving  the  ex~ 
Iriuvirs  of  the  legs.  Il  next  attacks  the  hands  aud  forearms,  and 
while  iu  all  extTiemiliefl  it  is  greater  in  the  exteus{>r8  tlmn  in  the  flexors, 
in  stime  cases  Itotb  groups  of  muscles  become  entirely  helpless.  The 
INimlvAiI  musi'lt«  are  ftabby,  and  sinm  b«?eomc  atrophied,  they  have 
DO  cxcitnbilily  to  meelmtiical  irritation,  and  the  tendon  reflexes  are 
lost.  Tliey  liii!  to  naci  Ut  a  famdic  current  in  tlio  majority  of  cases, 
ilHititffa  ocatsionally  a  verj-  strong  current  may  pnnluw  a  n-s|Mju8e. 
WIm^q  galvaniam  is  applied  the  rcac-tiou  of  degeucnition  is  found  to  be 
prrHcnt.  It  is  often  fuund  tliat  stn>ng  g:dvanic  currents  have  to  be 
uiwd  to  prtMluce  any  contraction  at  all.  'Hie  paralysis  of  the  muscles 
may  advance  mpidly  in  severe  cases,  involving  the  motor  cranial 
nm'Qs,  the  mnscdes  of  the  tnmk,  and,  lastly,  the  diaphragm,  thus  cauB- 
tog  dentil.      More  frefjuently,  bowevi-r,  it  is  arrested  when  only  the 
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diHtal  parts  of  tlie  extremitie*  are  involved,  then,  after  a  slaiiontty 
jHiruHl,  whifh  varitw  from  a  few  weeks  to  sevenil  montlis,  U  graduallf 
KiibniHert  until  riuHivery  is  oomplete- 

The  position  Hssumeil  l)_v  the  iKinilyswtl  Hmba  !ios  l>ecn  tiioupht  to 
I*  alinnst  rhanu'liTif-tie.  I>riipp(.><l- wrist  and  drtipped-fool  appear 
early,  due  to  the  paralysis  of  llie  exteusors,  and  further  deformitiet  of 
liands  and  feet  follow.  When  tlio  feet  are  dropped  tlie  first  joint  of 
the  trw-s  may  be  h)*pe  rex  tended  though  the  sermid  is  tlexe<],  bat  u 
time  }joe8  on  this  hyptTex tension  gives  plaec  to  flexion  and  then  the 
entire  frM>t  ir  piimlvzi^l  and  han^  down,  the  natund  (Himaivily  of  the 
>le  being  inereased.  The  weight  of  the  bedelotlies  may  inercose  the 
'dropping  of  the  feet  and  flexion  of  the  toes.  Later  tlie  aiiucles  of 
the  «ole  and  of  the  «df  W-onie  permanently  shortened  and  tlic  sole  can 
no  longer  be  placed  on  the  floor.  When  the  [wtient  is  able  to  begin 
^to  stand,  all  the  weight  conies  on  the  toes,  whieh  otlen  turn  under. 
Then  the  heel  of  tlie  8boe  Uiu<  to  lie  built  up  in  order  to  fonu  nnysup- 
■port.  The  deformity  of  the  liands  is  also  different  in  different  stages 
of  the  disaiae.  At  fii-st  there  is  dropped-wrist,  tlie  fingers  hanging 
limp.  Ijnter,  a  claw-hand  ap|iears,  tlie  first  phalanges  lieing  hyperex- 
teude<l,  tlie  seeontl  :iud  third  flexed.  The  thuuib  \a  ali«o  hypertfX- 
tended,  and,  the  metacarpal  bone  being  drawn  backward  but  atldueted, 
the  thumb  ran  no  longer  t>c  apposed  to  the  fingers.  (See  Fig.KM.) 
After  a  lime  the  liy|w;T»*xtenfiion  gives  way,  the  iiilrin*»ie,  mu.«;le:8of  the 
Imod  lieing  panilyztHl  and  the  fingers  are  straight,  nddneted,  and  im- 
movable, being  fixeil  by  oonfractiireil,  utrophie«l  niti^-le^.  lu  tlii» 
state  ankylosis  of  the  smaller  joints  oiVn  develops,  and  the  use  of  the 
hands  is  very  slowly  regained  after  painful  massage  and  passive 
motions.  I  have  seen  bilateral  facial  panilvHis  of  the  periphoral  tj'pe 
in  a  case  of  aleoholie  paralysis ;  and  sevend  ea«*s  in  which  the  ocular 
mnseles  were  paralyzwl.  Irregular,  rapid  puW-,  due  to  an  affection 
of  the  pnetinit^iafitric,  is  a  not  uncommon  otxnirrenoe  in  aleohfdio  eases, 
and  U  a  dangerous  syniptnm. 

The  i>atieut  suffers  far  more  from  the  disturbance  of  sensation  than 
from  the  paralysis.  In  the  deecription  of  Jackson,  the  pains  were 
graphically  jKirtrayed.  They  are  the  canse  of  terrible  agony,  are  suf- 
ficient to  produM!  inM>mnia,  and  wear  seriously  u|)on  the  endurance  of 

e  snfferiT. 

In  addition  to  pain,  hyjieneslhesia,  both  of  the  skin  and  muscles,  is 
always  observed.  It  is  usually  quite  extensive  in  the  Icg^,  though  in 
cases  of  poisoning  by  absinthe  it  has  been  limited  to  the  soles  of  the 
feet.  The  muscles,  an  well  a^  the  skin,  are  sensitive  to  handling  and 
to  pn*s«nrrf,  and  niarked  tenderness  in  the  coui-se  of  the  nervej*  is  cnn- 
stniitly  elicited  by  examination.  In  many  cases  soim  afVer  the  onset, 
tlie  iKitients  cannot  bear  to  be  touched  or  moved,  though  perfectly  in>- 
able  to  help  themselves.  CntnipH  in  the  oalves  <tr  in  the  cxtenwir  sur- 
face of  the  tliighs  arc  often  complained  of  and  ^ve  rise  to  murh 
distress. 

FaTffiethasiffi  are  always  complained  of,     Numbness,  tingling,  and 
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foRoimtion  are  frequenu  In  one  of  my  patieuta  tlie  seui«itum  u-aa  u 
ifheavv  bniw.'Iet8  were  around  the  wriista,  and  as  if  very  tiplit  dniwera 
were  mi  the  \^<i.  At  othnr  tiino:<  nhe  felt  &s  if  die  linib^  were  swollen, 
Bod  ofi  if  tlie  tikin  wit>t  alM>iit  tn  burst.  One  patient  dt-^cribefl  tlie  t#n- 
wtitm  Ha  l>eiii^  like  iron  latoekings  un  tlie  le^.  Another  iusi^ietl  that 
Uicro  were  needless  under  tbe  Kkin  nf  tlie  Iiantb^.  Sueli  setisiUiotiH  niuy 
OBBae  DS  tlie  enM*  inereiUieH  in  eeveritv,  nnd  ^ive  place  to  a  ti>tal  luck  of 
snaatiun  in  the  part^.  They  return,  however,  with  advaueing  recov- 
ery, mid  are  anions  the  laxt  Hyuipt4iiuB  to  disup|>ear. 

Alxdiiioti  of  ijuiile  ftenae,  and  t<t  wme  de^TW  of  mus^-iilar  petise,  U 
the  rule  :i(\er  the  p:inily«irt  has  (levelope<l.  TeniiMrature  !*ftise  and  tJie 
pereeplioii  <tf  jiain  are  never  wholly  Kwt,  bnt  niay  he  delayed  in  tmns- 
tntn»iiMn.  ThiiB  iu  uiiUliple  ueuritJK  the  plienouieau  of  diflso<'iatetI  wni- 
Hation  tiuiy  1k>  rouiiil,  but  in  the  reveii?e  sene^  to  that  observed  in 
gyrinptniytlia.  The  anns<tlie«ia  nmy  \k-  limited  to  irregular  arwis,  »ad 
may  be  found  in  the  eutaneouH  distribution  of  one  ner\'e  only,  but 
w  UAUitlly  found  over  the  entire  Hisial  part  of  the  paralyzed  limb. 
UfiuaiJy  the  eutaneoua  reflexes  are  prewrved. 

The  losA  of  miii^>iilar  seiise  is,  in  some  wusi«,  so  markwl  a  symptom, 
■od  one  of  sueh  farly  ctcciirrenr'e,  (lial  nreaehlVld  distinguii>hcd  n  elass 
of  CIUW9  which  he  teniw  »(axic  nither  thiui  [^winilytie.  And  this  dis- 
tinction h  perfectly  jiuttitiable,  for  in  many  cases  it  is  the  ineoordina- 
^oo  which  lir«i  attnictfi  the  attention  of  both  the  patient  and  the 
ifKiciim.  It  i.s  this  elnnfl  of  alcoholic  cases  which  mny  be  mifitaken 
looocnotor  ntaxia,  and  whirh  hiivc  been  name*!  by  Fn-nirh  M'riterH 
fu/ifw  «/crWfY«/-,'  or  iieurotidK'S  iKTipherim  by  tlie  Gennans. 
:itajtia  is  out  excliuively  lioiited  to  this  ehu<8  of  cases.  It  may  be 
in  eotnc  dcfirn<c  in  cases  of  paralysis,  and  during  reet>very  from 
the  de6cicney  in  Oi>drdiiiatiim  p">wcr  nmy  become  evident, 
and  appear  to  n-tard  the  propress  of  the  «we.  Nor  are  the  ea««  of 
ou  tlie  other  hiiml,  free  fnmi  pindy^^i-s. 
The  gait  in  neunlis  ia  quite  oharaeteriatie.  By  cnntraHtio^  the 
k  of  a  true  utaxie  patient  with  that  of  an  ata.xie  alcoholic  pulieitt, 
rmtphiil'  and  Clmn-ot'  have  each  pointe<l  out  wvenl  ])oint8  of 
diSerpnee.  The  tiilM-tic  patient  iliniwa  the  Unit  f4)rwanl  with  undue 
violence,  the  too  lifiitl  hijjh  in  the  air,  and  brinn:s  first  tJie  hwl  down 
ftirribly  aad  ihen  the  iMitire  foot.  The  alcoholic,  however,  iias  some 
V  ->  In  the  nuiHcU-?*  of  exiension  and  cannot  niiN>  tlie  tj>e.     He, 

r  •■,  \if\s  the  f<tol:  high  in  onler  to  step  over  the  hanging  tiK'  and 

to  trip  on  it,  but  tlie  motion  is  niatle  witiunit  undue  force.  He 
tJin>ws  the  fixit  forward  in  ortU-r  to  tlirow  the  toco  up  ami  get 
than  oat  of  the  way  aa  lie  brings  the  foot  down  to  tlie  floor.  The 
notioo  in  awkward,  and  hae,  an  nppcnran<^  of  one  stepping  over  high 
obitadai,  bnt  it  18  a  voluntary  uttempt  to  reme«ly  a  deficient  ]>ower — 
Dot  the  inrolantary  awkwardness  of  a  man  unable  to  manage  strong 

*  Dajmnn.     Arch,  dt  pb>x,  1884.     Sec  alto  r>n-?>ch(vld.  Brain,  N(m.  ->t  and  32. 
'Wai^luJ.     I'c4a>r  ritM)  In  rbnntKJien  AU'^holbmii  heoUtchtrU'  Funii  vtm  Qcb- 
ifcinwgin.  Chiriltf  AaiMltto,  1879. 

•Cfauul.     Lemons  Lb  Prngriti  M&limir,  IfWB. 
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must'lea.  Therf  iimv  l>e  in  both  pntu'iits  Romr"  tottering  and  swaving 
wheu  stiiiuliiij;  witli  tlie  eyes  closeil ;  tliis  bo-uiIIo^I  I£(iiiilH>t^  syanrtma 
\s  common  tn  Ixith  ifxxinmtor  ataxia  an*!  akxjholic  neuritis. 

The  vii.-*<im<>tur  !-_vui|Koms  in  uU-ohoiic  ueurills  are  very  \'artable. 
Sometimes  they  prectnle  tlie  attack  of  pariilysis  for  some  moDlliit. 
There  are  irrcKiiIai'ities  tf  circiiLition  in  the  extreniititt*  niu^ng  cokl 
ImmU  anil   feet,  or  htin)!ii^  re<l   liatids  and  feet,  or  limine  ^wraltns. 
Wlien  the  pivnilysis  is  developcil  the  color  of  tlie  exirenutit*  is  pale; 
they  are  eiHil  ami  often  wet  witli  |wrspini(ioii  or  (xs-sisif^Killy  livid  atiil 
hot.     If  tJlowed  to  Imiig  <hiwn   both   hini(lt<  ami   feet  get  purple  awl 
swell.     Rotiji  Kiw  one  cjir'  iu  which  li:)yuau(i's  disease  develope<I.    As 
the  disefljsc  rocs  ou,  jilossy  skin  appears  and   tJieii   the  tiemial  tifwtn-s 
hecf>me  atro])hied  and  tlie  skin  ««nis  loo  tiglit  for  the  finjj:er8  and  toe*. 
It  18  often  nit:^meiite<l  and  sa^ly,  and,  when  the  temlerness  is  eo  greil 
as  to  prevent  wiu^hing,  dark  brown,  eoaly  mat<««8  may  collect  nn  the 
liners   and    hands  and    feet.     The    growth   of  tlie    nails  is   always 
atfectwi.     They  become  Hdjfeil  inmsverHely,  an.'  thick  and  hritile,  aud 
to<.>  tender  to  be  cot.     As  recovi-ry  begins  new,  thin,  lieidthy  uuil  ap- 
pears above  the  thick  ritlge.     (See  Fig,  104.) 

The  special  senses  are  occasionally  af1eete<l  iu  eases  of  alcohcJic 
paralysis.  Anibly<)pia  has  [)ci*n  observed,  and  also  defeclivc  vi^nn 
from  i-cntnit  scotoma.  The  field  of  color  vision  is  often  ronti^rt«(l 
even  when  sii;ht  is  preserved.  Then*  may  ilcvehip  a  true  optic 
uenriti.s,  cvitlcnt  to  the  ophtlia]nioscn[>e,  anil  this  may  go  ou  to  nptie 
Dcrve  atrupliy.'  Inequality  of  the  pupils  Is  fnMpiently  tweu,  as  is  ahi> 
a  moderate  contraction  of  the  pupil.  All  these  eye  symptoms,  occnrring 
as  they  may  in  a  caw?  of  tlie  ataxic  variety,  make  a  tliflcrential  diag- 
nosis from  l(x;omotor  ataxia  difficnlt.  The  Ariryll-Koltertson  ptipil 
(which  contracts  in  aceorammlation,  but  not  to  light)  has  rarely  hctn 
seen  in  alcohnlic  caseis,  while  It  is  lui  early  symptom  of  tabes.  One 
\vnt*Tiiffirms  thiit  a  c«iiiditiiin  of  ihc  pupil  just  the  rcvcn**;  of  the  Argyll- 
RobcrlstHi  pupil  is  ]iivsenl  In  alrofidlifr  iieurilis,  a  pupil  which  rctii.'ts 
to  light  but  fulls  to  react  In  accommodutiun.  I  have  been  unable  to 
confirm  this  statement. 

One  important  feature  of  nlc<)holio  paralysis  remains  to  be  noticed, 
viz.,  tlie  mental  eymptuniR.  Thi*c  art;  liardly  ever  wanting  in  severe 
cases.  1  willed  attj-nlitm  to  these  syniplonm  in  ISS".'  They  have 
been  most  fully  described  by  Korsnkow,*  Soukhanoff'  and  lately  by 
JellifTe.*  Tlie  name  Korsakow's  jisyehosis  has  Ixtm  given  to  tliese 
symptoms,  but  I  prefer  the  term  (lolyneuritic  psychfwis,  or  chronic 
alcoholic  delirium.  There  is  at  fii-st  cxriienient  rising  to  tlic  degree  of 
active  delirium,  with  illusions  and  hallucinations  of  the  various  senses ; 
there  is  Inmmnia,  AThich  soon  exhausts  the  patient  if  it  is  not  remedied  ; 
there  is  a  loss  of  memor)-,  espe«?ially  of  recvnt  occurrences ;  and  a  IncJc 
of  power  of  attention  or  conc<?ntrmlon  which  prevents  intelligent 
conversation,  and  a  mild  deraentiiu 

<  Brimiad.    1j»  ParalvmwToxiqaev,  p.  31.  Piiris  1886. 

>  MitiaUton  I  ;<>ta^Hih  Lectures,  IS87.     Medial  NeWR,  Hid^  18S7. 

Mivli.  f.  rxvch..  1^92.  6d.  XXI..  6S9.  ^BMT.deH&L,  Mav,  1« 

»».  Y.  Mrd.  Jour.,  tici.  24,  IWA 
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Tbe  pntifnta  are  iiKually  gr»itJy  depresBed  aud  alanned  at  tlioir  ooa- 

i,  and  rf(|uire  hourly  rt-iissii ranee  of  the?  pnilial>iiity  of   n-i-ovonr, 

•ttilig  wlmt  has  been   tolil   iliein  ahilii«t    iUl  ^mii  as  it    Uua  lioen 

iU<Tpd.     Tht;  dqiri'wuuu  limy  h^td   tii  erjiny  for  hours  »t  a  Uim;,  htit 

tK;tf-n.>proni'hc«'  ooniiinta  iu  true  nielam^huha  arv  never  IiclhI  iti  this 

ibe.  A  niarUefl  fuufuaiuu  of  idea*  is  oftea  notiwd,  tlie  patient  being 
idiffen-ul  ami  iocapablo  of  count'cted  roiiviTsiititm.     Tlie  iiiilinerciice 

b«^lily  YaDt:<  m;iy  be  so  great  ua  to  lead  lo  uuclainliiicss,  aud  since 
pcuulysis  of  the  sphincter  La  the  rare  exception,  iacoiilincnce,  if  it  occurs, 
M  li>  Im*  aserilx^l  Tii  tJtc  menial  »tate. 

It  m  ii.-w-lesfl  to  attempt  to  get  any  reliable  history  of  tiieir  illneae 
fnun  tbiiM:'  jKitientj^.  Tlietr  ritateniL-nlri  are  uiiinteltigible  or  unreliabU'. 
They  will  n-lat*'  occurreuees  ha  having  hji[ijH'ne»I  rt-irutly,  with  umch 
aJnlmratioa  of  detail,  when  as  a  faet  the  story  is  entirely  a  procluet  of 
their  imiigiinilion.  Thitn  one  patiitntof  my  own  who  had  l)eeu  confined 
to  bed  for  many  days,  told  me  one  afleruooa  that  alie  hud  Ix-en  out  to 
sM«n  emiueut  gi.'iiceulHgi$t  diii-ing  the  morning  ;  had  gone  to  hii^  office 
and  waited  for  him  tteveral  huur» ;  Irnd  Keen  otber  paticjitK  there,  and 
finally  hnil  been  told  by  the  doctor^fl  brotlier  that  he  would  not  return 
in  time  ti)  fvc  her,  twi  fihe  had  come  hon>e  i\gaiii.  And  thiH  was  all 
n-latif]  in  ajiiKirfnl  giMMJ  faith,  nj  that  I  Imve  no  doubt  that  she  be- 
Iiev«I  that  what  she  said  liad  or-<-uriiHl.  Several  pilirntii  have  dc;- 
clare^l  that  they  ha<l  Ikimi  out  to  walk  or  to  drive,  when  tbey  had  been 
tillable  tu  leave  tJie  Ix-d  for  i$omc  weeks.     One  {xitlent  Udd  me  a  dif- 

reut  hirtiirj'  of  her  cawe  every  day  for  a  we(-k,  and  it  was  only 
her  friends  (hat  the  c-Mrre'-t  jn-iiiunl  wa-s  tibtained.     It  is  evident 

t  the  statement}!  of  these  patients  conuot  be  awepted  reg5ii"ding  any- 

inp,  iTpetiially  as  lo  their  own  hii-tory.  The  defe<'(s  of  memory  are 
permanent  and  afler  recovery  patienl«  bjive  no  elear  rei^dlectiou  of 
ilirtir  illnt-STi.  Tliid  nientid  j«tate  may  la.«t  for  two  or  three  months,  but 
aft«T  a  linw-  the  rn!ud  Iiceonicfl  elesirer,  the  jmwer  of  attention  nMuniB, 
mnuorv  impnives,  the  deprer<sion  is  less  naistant,  and  mental  heidth 
iti  iTirained.  Kvm  in  ras*"*  hutting  fnor  montJis  I  have  Been  perniancnl 
rwN»viTi<!s  now  la-^ling  len  year>.  Oi-easionsilly  a  p^-ruiiuieiit  <lrnu-nt!a 
d<v<lop«.  Wbih'  Kors;ikow's  psychosis  is  n^^ually  due  lo  alcohol,  it 
may  appear  a^  a  result  of  long-continued  malnutrition,  and  anteniui  in 
eoaae  of  gastric  origin,  ami  aft/T  childbirtli  attende<l  by  severe  hcm- 
rhageft.'  Patients  suffering  froiD  thi«  peychoai^  arc  legally  insane  for 
the  linir  until  they  rectiver. 

Tike  coorse  of  alcnhnjio  m*nritis  is  fjnite  uniform.  After  a  sutldcn 
onart  (lie  »ympt»»ms  advance  rapidly  to  a  high  degni>,  whieh  is  rejiche<l 
ID  a  week  or  two  from  the  begiuning  of  the  pamlyws  or  ataxia.  Then 
tbey  may  iwixwe  further,  and  cause  death  by  respirator)'  paralysis. 
Usually  they  remain  stationary  for  a  time,  which  may  be  !«evend 
IDaiitJir<  in  severe  typt'S,  and  then  gradmilly  snlmitle,  the  entire  duration 
fn»«i  f'Mir  months  lo  two  years.    Individual  muwles  regiuu  their 

wcr,  loiie,  fimmewt,  and  electrical  reaction  slowly,  and  during  reoov- 
the  tingling  and  nnmlmass  in  the  hands  and  fi-et  may  bo  severe, 
>ttofa>k]r.    Artcil.  E.  d.  Wiener,  Xcur.  Inatimi,  xv,  ItfO?. 


.220 


TnS   TOXIC   FOSMS   OF  MULTIPLE  NEUBIT18. 


"^    In  a  few  cases  tlie  miUM^les  become  oontnicturc<l,  and  permanent  defb^ 
mttifa  dfvolop,  only  to  be  overcome  by  long-continue<l  masaap*  or  by 
npcrative  measures.     Tltcse  (Icf^innities  cause  great  diflieiilty  in  repnin- 
ing  tlie  |iowi'r  of  walking.     The  fcvt  cannot   be  iilnti-^l   flat  on  the 
frround  and  the  knees  are  partly  flexwl,  bo  tliat  it  Js  nflcn  nmiitlm  before 
the  piiticnts  can  stand,  and  even  wbcn  by  the  aid  of  high  heels  on  the 
sliocij,  iJUppurliii^  braces  to  tlie  ankles,  and  enitelies,  tlie  upright  poaition 
cam  be  attained,  it  is  with  difficnlty  that  the  balanee  can  be  prf'«ervf<1. 
When  the  fact  is  considcretl  that  those  who  recover  niptdly  rarely  £ul 
to  resort  a^in  at  nnee  to  the  OAoof  KtimuhtntfiT  and  thiut  cxjtnne  tbem- 
S(-]vee  to  the  danger  of  a  relapse,  the  ultimate  fate  of  the  chrontc  oaata 
is  hanlly  nmiv  serioiw  tliau  thai  of  those  who  get  well  tpiirkly. 

Treatment. — The  treatment  of  uIe»»holip  neuritis  differs  in  no  re- 
spect from  that  ali"eady  described  on  po^*  '207. 

The  followinj*  casea  illustrate  the  various  forma  of  the  disease: 

A  yonnp  man  who  had  drank  whiskey  eifjlit  or  ten  times  a  day  for 
some  months  wiiliiout  ever  l>einK  drunk,  l«'pan  to  feel  a  numbness  in 
the  le^  and  then  in  tJie  hands,  whicdi  w:us  tbitowed  in  tlirit^  wi*eks  by 
some  tmdue  fatij;ue  on  walking;  tKnasionnl  sharp  pains  in  the  le^, 
ami  a  week  later  by  weakness  in  the  extensors  of  tlie  feet  and  un- 
steadine--<s  of  piit.  He  went  to  the  Hnt  Springs  of  Virgi"'*'!  *** 
treated  fur  rheiiDtatisni,  as  he  sull'ered  while  there  from  pains  i[i  Out 
lejfs,  but  was  finally  told  after  two  weeks  that  he  had  locomotor  ataxia 
and  Wiisa<IvLsed  to  go  home.  When  I  saw  him  on  his  return  his  .ob- 
jective nnnihnet^  was  attended  by  a  slight  anfe.sthesia  of  the  fingt^n 
and  toes.  IliR  calves  and  forearms  were  very  tender  to  pressure  and 
tlie  extenrtorn  were  decideilly  weak,  so  that  lie  i/oiikl  not  niisi-  his  toes 
from  the  floor  M-heu  standing,  but  be  had  no  drop-foot  or  drop-wrist. 
He  was  quite  ataxic  in  his  gait,  swayed  witli  eyes  cIoriI,  but  luul  do 
ataxia  nf  the  hands.  His  knee-jerks  were  ab^nt,  but  be  had  no  dis- 
turbance of  his  bladder,  and  his  pupils  reacted  to  light.  His  pnlfle 
wiLs  rapid  and  feeble,  and  he  was  subject  to  faint  feelings  and  o(wa- 
sional  sudden  fears.  He  was  put  to  bed,  deprived  of  alcoholic  drinks, 
fed  frerjuently  and  well,  and  given  two  warm  iMiths  daily  and  general 
mjissage.  Cod-liver  oil  and  glycei-o-pliosphate  of  soda,  15  grains, 
three  times  a  day,  were  given  daily,  witli  strychnine,  g*^,,,  thi"ee  times  a 
day,  four  days  in  each  week.  Within  four  weeks  his  symptoms  had 
improve<l  so  much  that  he  ^ras  allowed  to  get.  up.  At  the  end  of  nine 
weeks  his  jmnilysis  bad  entirely  disappcarwl  and  he  no  longer  had 
pains  or  anaesthesia  or  any  ataxia  ;  and  fbui-lwri  weeks  fmm  the  date 
of  his  return  from  Vinpnia  he  was  perfe*;tly  well>  except  for  a  very 
slight  numbnea^  in  the  *de  nf  one  fixjt.  The  kmv-jerks  remraed  io 
the  tenth  week.  The  entire  duration  of  his  illness  was  nineteen 
weeks.     He  has  liad  no  recurrence. 

A  man,  aged  thirty-six  years,  a  hard  drinker,  af^er  an  attack  of 
gastritis  becjime  i>aralysed  suddenly  in  botli  legs.  A  few  days  afler 
this  both  bands  U-came  nselc^  so  tliaC  ho  was  completely  helpless. 
On  admission  to  tlte  hospital^  seven  weeks  after  the  onset,  be  oom- 
plained  of  pain  in  all  four  extremities,  and  of  teudernesi  in  the 
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tiinrlm  nitd  jniiitfi  when  tiiew  were  liamlleil.  Tlie  ii|>))er  extreiniliea 
fvre  almost  tntnlly  piiralyzwl  below  the  ellxjivs,  the  only  motioo  pos- 
ible  b<ring  a  slifiiit  flexion  of  the  Hu^trs.  Tlit-re  wua  di-oivwrust  uu 
both  aides.  Tlie  lower  extreniitieff  were  totally  paralyxetl  below  the 
knn*,  antl  the  fett  huiij;  <lnwn  mntJonlettH.  The  mtiscles  of  the  thighs 
werp  alf«fi  affertM,  for  iillimu^h  heoiriihl  jmll  hii4  lfg8  up  in  l>e<l,  it  viraa 
with  ffTCftt  difficulty  that  tliey  i-ouKI  \h:  stniightoited  out.  All  the 
|MUiilyntI  mit.M'leM  were  almphietl,  ami  showw!  a  itairiinu  (if  de^iiera- 
tioii.  Tactile  aetiac  wiis  conttidcmhty  im|Kiire<1  in  areas  corrc8|M)uding 
tu  the  n^oD  er>veru<l  by  lot))^  i;toekiiip)  aiid  ^Iove«,  but  tlie  senses  of 
pain  ami  teni|MTiLure  iind  niuw.-utnr  ^nsc  seeoied  to  be  natural.  The 
knee-jerks  were  lort.  \VI.?ii  an  attempt  wa-i  made  to  have  him  8t.iud, 
the  fwt  were  pushed  out  aud  the  kii«i^  doubk^  under  him  at  once. 
Fibrillary  twUohiuga  were  very  uotieenble  in  the  atittphiod  muwles, 
aixi  a  marke*!  tremor  of  the  torijriw;  was  seen.  The  fiieial  uiid  (.K;idar 
mii.-^'li*  wi*re  not  uffeeie^J,  aud  tJic  special  seusca  were  normal.  There 
was  no  tne<»utiuenee  of  urine,  am)  no  eyniptoni^  of  thoracic  or  vLsceral 
tlMMiM>.  Hi.^  miu<l  waif  mueh  irapairnl.  He  talked  in  a  rambling 
niauuer,  lau);hed  niueh,  and  could  not  fix  hid  atteution,  and  hi^t  memory 
was  90  pill tr  tluit  no  reliance  eould  lie  put  in  his  fttatenient;^.  Umler 
Imtownt  by  ojniplete  eutrin^  oil'  of  all  stiimdantti  and  by  iiwlide  of 
potaab  he  bi!^iii  at  um-i*  to  improve.  In  two  montli»  fnim  the  time 
■dmiasion   he  wua  able  to  walk,  an<]   two  monthft  later  he  whm  dis- 

perffnnly  well.  lu  tJiis  ca^^  the  duration  was  mx  muntht<. 
A  vonn^  Woman,  wh<K«4^  father  dii.Kl  of  ah^oliuli^tn,  hiul  drank 
jji^CUi-  and  hrandv  viiry  freely  for  two  years  durin«r  a  |»L-riod 
of  tncntal  distnvss,  8he  wjts  Uieii  (An^tst)  Huddenly  m-iztnl  with 
paralvNi)  atteudtftl  by  t^evere  p:iin  in  arms  and  legs.  She  wa^i  at  the 
time  in  Europe,  but  wan  brought  home,  beiiif;  carried  to  and  from  tlie 
tttsaatT.  M'hen  I  rfaw  her  in  Novemt>er  slie  had  a  typical  alcoholic 
nearilif,  nith  great  t(_-ndernett8  aloii^  tJie  ner\'eu  in  the  uilves  and  on 
the  front  of  liie  thtgh.%  ami  drop-fi^rt;  ej)ld,  clammy  hands  covered 
ith  aeideA  and  pifctneuteil,  and  awet«thrsi»  in  the  glove  and  ^totrktng 
rvRs.  She  was  suSering  intensely  from  8Ueh  puins  and  hy{M-rwstheitia 
in  l»er  arms  and  lejp  tliat  she  ivuld  not  bear  the  weight  of  the  bed- 
clotbca.  She  lay  in  be<.l  with  kiKX*:*  Hexed  aud  feet  extended;  the 
knw-jerlu  were  abaeuL  Her  pul»e  was  feeble  and  rapid  and  (the  wom 
in  a  state  of  ^rmt  mental  di-itre'»  at  her  condition.  She  required 
ftDodyBM  trt  rviieve  the  pain.  (Judcr  food,  eesmtioo  of  alcohol,  which 
WW  cxln*me!y  dlflieidt  to  secure,  as  it  wil**  iJie  only  thing  which 
ieveil  hi'r  [lainii,  anil  general  tonies,  especially  strychnine,  &he 
pmvc*!  rapidly.  lu  February  she  was  able  to  walk  with  llic  help 
nigfa  het-U  and  corset  shoes,  and  io  April  all  her  .s^-inptom.s  had  dia- 
extvptiug  numb  t^n^itions  aud  occasional  pains  in  her  feet, 
knee-jerks  hail  retnme*!.  Hiie  swton  resumed  »lrinking  in  (»pite  of 
ing,  aud  six  niuntlis  afti-r  hep  recover^'  she  wa.-^  agalu  jMindyxed; 
time  the  bauda  aa  well  as  the  feet  being  helple^t,  and  drop-wrist 
ing  at  the  anme  time  as  drop-foot.     I  saw  her  Id  December  in 


TUB  TOXrC  F0R3f8  OF  MULTtPLS   yfWRtTtB. 

tlie  secnml  month  of  this  attack.     8}ie  had  a  piilso  of  150^  irrv^iular 
and   tnteriiiittetit,  aix)   wiut  cyanotic.     Her  ^Qflenng   fmin    pain  wn 
extreme,  und   »)nti-iu:tui'o?>   existod    in   all    the   extrcniitu-.<«.     (ilooy 
skill  was  prcjtfiit  on  U>^  and  iii'nis.  and  the  t-xtniiiitir^  were  hoi  and 
vrsptring.     Her  mind  was  miiL^i  aiTiH'tinl.     She  had  hnlliK-iiiaiiniisaf 
'touch  aud  sij^ht,  affirmed  that  ht-r  hands  and  feet  were  filled  vrilh 
newUea,  wlneh  she  sp<;nt  hoiii-s  iu  drawinjr  out  of  the  skin,  filling  an 
empty   box    whidi   she  showed   me  as   full   of  them ;    declared  that 
seisflors  nml   knivcfi  were  still  buried  In  her  flesh  aud  rutting  ha. 
She  had  no  memory  of  the  events  of  the  past  two  months.     Tliifi  m»- 
dition  eontinuini  ftir  three  weeks,  her  life  l>^n^  dosjuiired  of  on  ueooant 
of  her  weak  limrt.     Ilnrinij  this  time  she  toM  im-  daily  e»fii\v  wn 
Btory  of  ha\'ing  Ixvn  to  halls  and  n-eeptinnH,  ami  to  drive  in  the  paHc 
Then    (Januar)")  her   nireulation   impnived,  her   pains   bceurae   lc» 
severe,  she  l>ecame  less  re^le:^  and  was  able  to  sleep,  and  her  mind 
jrr!Mlii.'illy   beesime  elearer.      At   tiie  end  of  April  she   eitlild    u«e  lier 
hands  a  little  ami   luid  lo»t  the  glossy  skin  and  her  minti  wan  clear. 
But  it  was  nut  until  Oetolier  that  she  was  able  to  walk,  and  tlien  ebe 
had  to  wear  hiaces.      In  January  she  hml  rccuverecj. 


m 


MULTIPLE  NEtJEITIS  DUE  TO  POISONING  BT  CARBON-MONOXIDE 
OR  ILLUMINATING  GAS. 

A  eertain  iiuinlx-r  of  |«T,soris  are   hniii^ht   into  the  lio^jiilJils  evei 
year  suffering  from  acute  poiaoniug  by  illuminiuinjr  gas.     Either  acci" 
dentally  or  with  suieidal  intention  they  have  Ixirnetl  on  the  pas  in  theii 
sleeping  rooms,  and  have  been  found  after  several  hours  iu  a  state  ofj 
comn.     If  they  die  softening  tif  both   eorpora  striata  in  the  Imtin  arel 
found.     (Sec  Fijf.  223,  pa^^*  482.)     If  they  Hur\'ive  this  condition  nf^ 
acute  poisoninj^  they  sometimes  develop  syntptoms  of  multiple  neQriti& 
within  a  week.     These  syniptons  cv>nsist  of  tin^liiifr  and  nnmbness  ofj 
the  extremities,  more  ac-utcly  felt  in  die  distal  parts  and  atic-njeij  by| 
slight  anietttliesia,  also  a  condition  of  weakness  in  the  mnsclci>  which.] 
does  not  go  on  ton  total  |Mira]ysiH  but  makt-s  them  fwble.     Then-  are 
rarely  any  atrophies  or  c-Iianges  in  the  eleelrie:il  i>iintnirtility  in  tlie' 
affecieij  irntseles,  and  the  senscjry  symptoms  are,  as  a  rule,  inueh  more 
marked  than  the  mutor  symptoms.      Knr  miuiy  weeks,  or  even  months,  ^ 
these  patients  suifer  from  {larfcsthesiie  which  are  execsaively  disagree^  ■ 
able.     In  a  few  cases  1  have  seen  a  slight  ataxia  of  movement,  IhiiJi  in     i 
walking  and  in  the  use  of  tlie  hands.     Tlie  symptoms  gnKlnnlly  suligide 
auder  general  tonic  treatment,  and  the  patient  finally  rt-cttvers. 

The  following  ea>tc  is  of  interest,  as  it  appears  to  be  a  ease  of  multiple ' 
neuritis  following  |>oisoning  by  natural  gas: 

The  patient  was  a  heidthy  man  of  g<*«>d  habits  who  had  l)een  very 

murli  ex|)osed  1o  tlie  fumes  of  niitural  gas  in  his  home  in  I*ern,  lud.    He 

gradually  deveIo]>ed  symptoms  of  tingling  and  numbness  in  the  legs,] 

,      which  sorm  after  extended  to  the  hands  and  increased  in  ext^^nt  nnlii 

I      ^e  legs  and  thighs  and  the  hands  and  fbreiirms  were  the  ttmtitant  seat 


duugroeftble  DumbDeaa.  Af^r  BuflVrin^  in  this  maimer  for  three 
»lh»  lie  Ih^ii  to  nolii**^  an  unwrtjiinlv  uC  gait,  which  stujn  became 
ft  nmrkotl  ataxia.  There  were  ai  iin  time  uny  ])aius,  pumlysis,  atrophy, 
flhrillark'  twilchings,  gr  ili!<(url)auc(?-s  uf  tlic  bImUlcr  and  rectum.  Hie 
knw-jvrka  were  Domuil  aiiU  hia  piipllti  reacted  pcrietrily  to  lijjht,  but 
his  gait  wus  distiuctly  ataxic  ;  he  »way«l  with  his  eyes<l<ised  and  had 
■  nntrkcil  <'rin<iitiiin  of  niijc^hf^^ia  to  tntirh,  Tompcnittire,  and  ]>ain  a.4 
K^li  ftfi  dte  middle  of  the  thighs  and  elliows,  tlii.s  anfestlu^ia  l^eing 
more  inlfnse  in  the  luind.s  iuxl  fi^et  than  in  the  up|>er  |Mirtf^.  He  Imd 
had  during  the  entire  illness  sunie  giLstru-inteMinal  eutiirrh  with  aU 
taeks  of  iliarrhmi,  hut  i-areful  invei^tigatioii  failed  to  reveal  any  }>»»- 
■'  1  w.rm-e  of  p<ii!*<_iiiing  by  le:id,  arwiiie,  ineix-ury,  or  drags.  It  was 
•  vt-red,  however,  that  in  IxHh  hi.«  h<iuse  and  office  natural  gas  was 
burtic*i  for  heating  aud  lighting  purposes,  and  that  the  fixtures  were 
im|^M.-rfe<-t.  resiiliiiig  in  incomplete  oimhu-stion  uiitl  leakage  so  tliai  it 
wux  mi-fs&iry  to  iiuike  ('{Ki'liil  pitivitiioii  for  venlihilifin,  and  both  lioui^e 
111  otVux'  wen*  often  fdkfl  with  foul  and  iiaiirM.'utiiig  gni^es  when  the 
wnglits  through  the  veniilaiors  were  impi.-i'fei't.  Ou  removal  from 
iw  Ikvoic  to  the  Cliftou  Springs  iSanitariuiu,  he  nipidly  improved  under 
?oei^  treatment  and  was  able  in  return  home  after  thi-ee  months  quite 
foventl.  A  year  later,  liowever,  also  in  the  sj>ring,  atler  the  am- 
finenwtil  of  the  winter,  the  syuiptoms  i-emintHl  with  (^{ual  intensity 
nfiiainet)  for  eight  weeks  until  he  ugnin  left  home,  when,  atW 
weeks,  they  aubeided.  lu  the  abtwuce  of  any  otlicr  cause  (and 
It  care  wns  taken  to  ascertain  some  cause  for  the  condition)  the 
ritia  was  asoribtid  to  tlie  hihalaiiou  of  natural  gas. 
A  numlMT  of  eases  of  neuritis  in  single  nerves  have  been  reporte*!  by 
ineign  ul>8er\'ers  oceumng  afler  poiMining  by  illuminating  gas.  It 
to  be  rpjnemhfii-il  that  in  a  Rtaie  of  long-eon  tin  nod  eomn,  preitsure 
m  ner\-e  trunks  may  occur  of  sufficient  dunition  to  cjulsc  tmunialic 
t^uritis  which  has  not,  under  such  e)reumstunoi.»,  any  relation  to  tlic 
of  the  wmom 


MULTIPLE  NEUEITI8  DUE  TO  POISONING  BY  SULPHIDE 

OF  CARBON. 

Multiple  Douritie  may  develop  in  workmen  who  are  exposed  to 
•thing  from  sulphide  of  lurlxm.  Thi:4  substance  is  pn-si-nt  iu  rubber 
the  di^ea^c  has  been  observed  in  tlicuse  who  work  in  rubber  fac- 
ivvix  when;  veuljlalion  is  neglected.  The  fumes  or  the  powdered 
(lust  cunlainhig  i«ulphide  of  earlKm  are  iiihaliHl  or  get  into  the  mouth 
and  are  taken  into  the  ^tnnuieh.  Guillain '  has  ivported  a  ease  in  a 
omit  who  lA'asomplnytHl  in  manufaeluring  toy  [MdliN>n.<i.  Thit)c  balhwus 
are  phnigifil  in  a  beith  containing  bisulphide  of  carUtn.  This  |iiit)ctit 
iJtvelopttl  total  paralysis  without  eensopk'  symptoms.  The  eflect  of 
the  [Mitfloo  u  slowly  developed  and  seems  to  be  widi'^pread.'     la  addi- 

*Rhw<1*'  ^^HJ^.^..  rot.ruarv.  liKH. 

*B,    l«n>lirnli*'>mer.      Ifiv   Shwi-frlki^ltmNtutT    VcrKiftun|;«i  tier  (iaminiuriieiter, 
l^inb^,  1690^  wiicre  full  references  lo  aU  jtahUsb^l  c»h»,  ftbopt  lort^  in  DomlKr,  twk 


THE  TOXIC  F0RW8  OF  ilVLTIPLE   yEVRJTlS. 


inn  to  a  state  of  general  anamia,  with  difiturbancps  of  di);e«lion,  ibc 
[iHtients  suffer  fmm  hwulache,  iimbility  to  fix  tin?  attontioii  and  to  re- 
nicaibcr,  and  from  many  symptoms  of  fimetinnal  nervous  dUnfder, 
whicit  may  awaki'U  a  suspiciou  of  liystt-ria  ;  but  as  time  ^les  <*n  tbt 
symptonig  of  multiple  neuritis  appear,  ami  these  may  be  of  the  |iaralyti( 
or  of  ihe  ataxic-  type,  ami  pursue  a  L-oun*  uot  unlike  that  ol>9en-p"l  in 
aloiiholie  or  araeuiwil  eases.  The  development  of  ivn'bral  and  of 
spinal  symptoiTLs  in  wime  of  the  recorded  eawes  makes  it  probable  th«l 
the  poison  nns  an  efleet  upon  the  central  nervouB  Bvstem,  and  tliat  tbt 
lesion  is  not  in  all  eAses  lituitcd  to  the  peripheral  nerves.  Autopna 
are  wanting  u>  establish  an  exact  patliolugy. 


I 


MULTIPLE  NEURITIS  DUE  TO  POISONINa  BY  THE  C0AL-TA2 
P&ODUCTS,  ESPECIALLY  SULPHONAL  AND    TEIONAL. 


I 


Sinee  the  general  use  of  the  wxil-tar  products  in  the  treatment  of 
ditMMW^,  eitpecially  of  jtniaful  afiW-.tiouis  uud  tlie  free  uae  of  sulpbooal 
and  trional  in  the  treatmeut  of  in.soinnia,  a  few  ca^s  of  multiple  neih- 
rilis  have  Ui-eii  n-jwuted,  o<i<niri-in^  in  |Kitieul6  who  hail  abused  these 
drugs.  And  their  rheniieal  n>»eniUlani7e  to  idcohol  lenils  a  certnin 
auiuimt  of  &up]>ort  to  the  hypothesiif  that  they  are  capable  of  prodnciofr 
multiple  neuritis.  Reniak  haa  re))ortetl  a  case  as  having  occurred 
6ul>scqncDt  lo  the  use  of  aniipyrine,  and  Stewart  Hart'  ha.s  recorded  a 
vof*-,  which  I  saw  with  him,  ])robaldy  prodnrwl  by  the  eonstjuit  u^-  of 
irioiml.  A  jHitlent  tif  my  own,  who  tofjk  120  ^iin»  of  sulphonal  in 
four  hum's  by  mi.st:ike,  sh'jit  two  days,  was  nmrke<lly  eyaiiotio,  with 
pulse  of  120  and  simUow  respiration,  and,  for  tliree  weeks  at^erward, 
surt'et-ed  fmm  panesiht-^iiiE,  weakiiei«*,  and  ataxia  in  the  anus  below  the 
elUtWH  and  in  the  hgt*  below  the  knees.  The  symptoms grailnally  wilv 
sided.  Tliey  re^mbled  so  closely  those  which  I  had  t7«>en  iu  hod^tsl 
car^A  of  illnminating-gnR  poisoning,  that  it  sccmtMl  jtu^tifiahlc  to  ascribe 
them  to  a  mild  ei>nditiuu  of  neuritis. 

Multiple  iH'uritis  hai*  been  said  by  Ross  to  have  Im^-d  c-ansed  by 
poisoning  with  niUurite  (diiiitrolH'n/xil)  ukihI  by  miners,  and  by  {mjisou- 
inp  with  anilin  oil,  used  by  dye  mauufactnrers.  In  the  eai*cs  recorded 
tlie  sjTnptoms  in  both  forms  of  poisj,>ninp  were  those  of  multiple  prriph- 
eral  neuritis,  together  with  general  oonntitiirional  efi(H'ts — anaemia, 
ovaniisis,  and  a  blue  diseolonitiou  of  the  muoous  membranes,  due  to 
the  actiou  of  the  poison  on  the  hffimoglobin. 


I 
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ARSENICAL  NEURITIS. 


^ 


Historical. — Up  to  tlie  year  188.1  the  various  nervous  affectic 

roduLHnl  bv  aeute  or  chronic  poisoning  by  arsenie  had  Inwn  a8eril 

spinal-cord  Icsiuua.     Vulpiau,'  Virt^how  and  Seolonmlwfr'  insisted 

upon  the  central  origin  of  arsenical  |)jimlysis;  Uie  latter,  with  Po|»ow,* 

'  Atovricui  Journal  of  tlii'  MMiical  Sclvncts,  IIWI. 
*lAVOP»rtirl«i  Mai.  Ju  Sj-«.  NVrv.,  1879,  j).  157. 
'Arch,  tie  PbjTi.  Norm,  et  Patli.,  I8S4,  p.  325, 
*  VTrchow'a  Areh.,  1883,  Bd.  93,  p.  36L 


AKBKSWAh   SEURIfia. 

T(irTic  bit  aasertionft  upnn  phvKioIn^iral  experiments.     Dejerine,*  how* 

«Trcr,  in  lftS.t,  after   his   similes   of  nUiuttolic   p:inilysii>,  already  niUxl, 

ounirliuleil  f'niin  the  c\t\f^  irftpmblaiKv  iNHwccn  ah'ohoHr  and  arsenical 

immlyais  Uut  the   V-nxnn  wan  a   miihiple   n('unii>4.      Ami  t^ubR*i|ueut 

oliAprvmcions  by   PhtWh-lphia'  aiul    Boston   pliytjicians,  by  Jacsche,' 

^luinya,*  Dana,*  Gohlflam,*  Jolly,^  and  Henechen,"  have  cfttablishod 

beyaod  di>ubt  that  the  lesion  in  anwnical  poittrmin^  lii>K  exclimivoly  in 

the  nerviw.     Tliif.  Wwi   hjis  niTivi-^l  romplele  cr)nfimuition  (luring;  the 

pnvaldiL'c  of  an  L-pid(.-uuL'  of  arscoiral  jKtisctning  frum  beer  winch 

fion»Tt>il  in  Ku^land  iu  IH!)!^.* 

StlolOffy.  —  Aixenirtol  poisoning  may  oraur  from  thn  arciHenlal  or 
HUckial  ingestion  of  any  one  of  the  anieninil  salti^ — Paris  )rrt-<>n  Iwing 
tht  uoe  nsmlly  Hclcott:-d  by  thiute  atti'mpling  siiteide.  Tho  most 
oonuDoa  caose,  howcvi.'r,  \»  tlif  iwcidt-ntal  olirouie  poisuuintj;^  which 
ocTur?  in  oenaiu  manufacturers,  notably  in  tin  mim^,  and  in  tin 
wurk»;  in  dyeinf^  r.8tabIiahmeDtti  and  in  sulphuric  acid  factories,  and 
in  Umob  industrii-s  in  whieh  :*ulphuric  acid  ix  largely  uwd.  This  acid 
»  now  maile  chiefly  frr^m  ar».-uical  |)yrites  and  tliua  contains  consider- 
able qtuintities  of  arwenic. 

Ctuuaic  ancuicul  poisoning  may  hmxmt  from  drinking  beer  in  the 
bnnring  of  wliich  glucose,  or  "invert  sugar,"  pre|tare<l  l)y  the  aid  of 
anlphuric  acid,  ontcrn.  Thus  in  tlie  English  epidemic  it  was  aiteer- 
tuneil  tlial  manv  beers  brewnl  in  Stdfurd  and  Manche>>ter  contained 
ftom  0.14  to  0.2H  grain  uf  arscniuiis  acid  to  the  gallon,  ami  this 
WIS  shown  ty>ncliu<ivc1y  to  l>e  present  only  in  the  glucose  or  invert 
m^a  oted  in  the  brewing,  all  oOier  constituents  of  tlie  l>eer  Iwing  free 
(tmnmnrnic.  The  glucoc^c  wu#  found  to  contain  arsenic  in  the  pro- 
of 4  parts  to  li),(H)0. 
mate  arsMiical  p<»iitoning  may  alao  arise  from  the  inhalation  of 
led  of  anv-nin  in  the  air,  which  arc  given  off  fn)m  wall-papers 
fW>m  carjwls,  liauffings  and  furniture  coverings,  and  from  artj- 
flowcn  containing  arsrniciU  dyeslufrs.*"  This  was  the  cause  in  a 
of  my  own.  The  patient  was  a  woman,  who,  to  avoiil  mis- 
wsa  kept  for  four  montlis  iu  a  nxim  which  had  been  newly 
ipennl  and  Aimished  wicli  green  cretonne  subsc(|Uently  fruind  to  eon- 
tiiin  lurgc!  qiiantitica  of  arsenic.  The  fn-qncncj*  of  such  p«Hsoniug  Ims 
k«i  Id  ihe  paaaagu  of  kwa  in  the  8cate  of  Masaii(-hu.aetts  restricting  the 
nie  of  dyve  containing  arsvnic.  Many  toilet  powders  contain  arsenic, 
and  the  inhalation  of  particles  given  off  fnini  these,  or  the  applicatioo 

*Cbaiplc»-raiida^  Tome  xcriit.,  ».  17.  (1i-UiIkt,  IWVL 
'PwciwJingt  nf  ihc  ('olliw  of  Fhvsico&s  of  rhUadelpbU,  1883. 
-■Inuu.  Di*.,  BnfJm.  ISSX 
•Ba&wrkrm.  WncK,  1886,  p.  fiBR. 
•Bnifl,  l«WT.  vol.  ix.,  tu  ^10. 
■BrfMoL  f-  klin.  Mi.tl.,  IXM4.  p.  309. 

»r— Mill  tmtL  W.rlii-n.,  189^  Nr.  -^  and  Cliaril«  Amwlen,  1898. 
*0b  AiMmicml  Pin}.nii»,  Tmnmctioia  of  tb«  Koysl  Koctetrof  Scimkcr  in  rpnU, 

'KdriHu-Jc  %aA  Kirkliv,  ArM-tiical  fiilMinmE  in  IWr  Drinkert,  Ballterc,  Tlndall  Mid 

iI«<o<l<rti.  I'.<n|.     AU.  I*(Hft.  IWO.  vol.  L.  y.  ICIO. 
J.  J.  Pnuwm.     Buttm  Mnliral  anil  Suivial  Jonnnl,  188^  p.  256. 
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of  nreciiic  in   them  to  the  skin  may  piwluoe  poiaoning;.     TW  nwdi- 
cinal  UHe  of  nracaic  io  larj^  doses  or  in  ttiuall  doses  long  ooiitiauid 
niay  pive  rii?e  to  ar^cnicul  piiirv>ning.     Tins  is  particularly  IbUlt  to 
occur  in  (he  tn^jitmoat  of  chorea,  of  pemicloiu  aosQiia,  and  of  car- 
cinoma, ill  all  of  which  discnxcs  the  drag  ie  employe*!  1<»r  nionlhd  >L 
»  time.     I  have  won  two  cases  of  arsenical  |>aralyfiiij  amon^  l.Wl) 
children  treated  for  cliorea  in  my  clinic.     Tlic  more  lh«  daogi^  uf 
chronic  ai"seriienl  poisoning  is  apprccliUcd  and   llie  ^nsiter  the  ti« 
of  articles  into  the  tiiauufacturc  of  which  it  enters,  the  tottrc  froqaent 
are  the  ntports  of  ca«»  arising  in  an  un(>xpcctc<]  manner.     It  is  knuwa 
that  in  Steiermark,  in  Austria,   lart^  nrimlnirs  of  the   |>t>ait}tnt«  nrt 
anfcnic.     V.  Miillcr'  hat*  found  arw-iiiwd  (mralysis  very  conuiion  anumg 
Uiis  clii.'^'^,  in  fact,  even  more  common  than  diphtheritic  pamlvsiit. 

Pathology.  —  A  Rimplc  parenchymatous  neuntiK^  wilhont  any  inter 
stitial  iiifiiiiimiitioti,  hiis  lieim  fiMind  in -many  cases  of  antenical  multiple 
ueuritii).     Id  these  ca-ses  the  chief  e)mo}!:e  is  limited  to  a  destrucliua 
and  degcncmtiou  of  the  myelin  shciith,  the  axis  cylinder  remaini 
intact.     The  myelin  is  broken  into  fru^^meuts  or  little  b;dls,  which  tM 
found  in  all  stapes  of  tatty  and  gmnular  di^^neriition   witlitn  the 
eheath  of  Ht^hwaiia.     The  nnclei  witJiiii  tlic  slieath  are  increased  in 
nnmlwr.     Tliis  lesion  has  heen  termed  st^mental  periaxillary  neuriti 
*    aa  the  pntcess  may  be  aeatlei"ed  alonp  the  nerve  and  may  not   be  eou< 
tiniious  from  one  segment  to  the  next.     In  severer  ca.«cs  tlie  axis  vy[ 
inder  is  destroyed,  being  found  in  all  stages  of  degencmtion.    In  the 
cases  many  empty  ^teaths  of  Schwann  are  seen. 

Changes  have  also  l»rcn  fmmd  in  arsenical  paralysis  in  the 
oord.    The  !iiamirrlin)nm(iilysis  in  tlie  cell*  of  lite  anterior  hnrns,  which 
hiw  liccn  dewcrilx?d  In  alcoholic  paralysis,  has  Wen  obscrvwi,  but  thr 
as  already  statist,  is  of  Hitle  iiniMirtann;.     Heiischen  has  found  a  t 
degeneration  in  tliese  cells,  and  has  also  notit?cd  an  ascending  d 
eratioQ  in  the  columns  of  Goll,  which  may  be  due  to  a  pri 
dt^nenition  in  the  cells  of  the  posterior  spinal  ganglia. 

Symptoms.  —  The  symptoms  of  arsenical  neuritis  do  not  difler 
verj'  markedly  from  those  of  alcoholic  neuritis.  In  both  tiiere  are 
two  types  of  ca»c — one  chanictenzed  by  paralysis,  and  the  other  by 
ataxia.  There  is  Httic  or  no  difference  in  the  moile  of  onset  of  toe 
symptoms  between  t'Miscs  of  acute  an<l  chronic  puisfjutng. 

There  are  ot  rtain  general  constitutional  symptonu*  which  fii-st  appeftr 
in  arsenical  poisoning  and  attract  attention.  W  the  poisoning  is  OL'utt^^ 
violent  vomiUng  and  diarrhoea  occur  at  once,  and  sometimes  save  tlifl 
life  of  the  patient,  the  poison  being  rejected  and  not  absi>rlMtl,  If  tlie 
ptiisoning  is  chnmic,  a  piiffimws  of  the  eyelids  appeal^,  at  first  most 
noti(!cable  in  the  Eiuirning  ;  a  tearful  appi-aninee  of  the  face,  and  aome 
catarrh  of  die  nose  is  okst^rvM,  mid  mit  infrequently  ga.<rtric  and  e: 
teric  symploimj  develop.  Tliere  may  be  pain  in  the  stomach,  naih 
and  inability  to  retain  food  ;  and  fluid,  green  or  slimy  movementa  wi 

^_  )  Wioncr  nwd.  PMsw,  1894.  Xr.  15. 
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le  t«Domiiu.  In  some  caeca  a  mild  fever  atumtls  the  attuvk,  a  rise 
I**  or  2'  F.  ooourrinf*  anfl  perslj^ling  for  sonw;  weeks. 
In  arseDiml  ncnniis  ilio  fii-wt  Mymptoms  ■•otiiplaitiL-d  of  are  bcusopv 
type.  Tiiigliu^  ami  niitiibneRs  ia  the  fwt  mid  haDtls,  biiminfi;  of  tlie 
s,  leaniig  iiad  Rlinntiiijf  |>!iins,  ami  jrrcat  sortmrs3  tu  the  akiu  aud 
ihe  calves  of  the  k-jfs  and  fi't-t,  ami  mum  a  f<*lin^''  of  M'caknoss  in 
le^  p^'at  fatifftie  on  w*alkinfr,  difficulty  in  risinj^  fntm  a  .'*€at  or  in 
_  liog  up  stairSi  ami  a  staf^^riuf;  ptiit  art-  noticed.  Aa  the  general 
feebleocfiH  iacreascs,  paralrsis  develops  rapidly  in  ^oinc  cu^es,  in  others 
ataxia  h  uini-e  urirktHl.  Tim  parjlyfitii  ap{>vai'»  in  the  feet  and  haiidt^, 
iLe  lower  extreinititit  1)einjy:  tii-st  afletrted.  There  is  the  same  limitation 
iif  (hi!*  ]sindvii«iH  In  thi-  Kinall  miii«!lL-^  ami  to  the  extens<jr  gmu]).s  of 
hiuh-'Ic*'  of  the  extrviiiities  that  ii^  swn  in  altr<»hiiii<r  i-swi*.  The  pandysis 
is  flarcid  in  type,  is  soon  followed  by  atrophy,  which  is  first  notieed  in 
the  intepo99ci  of  the  luinds,  uimI  then  ap]K>ars  in  tlie  perom-i  of  the  legs 
and  in  the  citont^orB  of  the  wrists,  and  is  attended  by  lo^s  of  miL-K'tilar 
tooe  and  iDe<?lianto:Ll  excitability.  The  rvaction  uf  dt^'nenitioD  is 
lUy  ptwent.  The  tendon  reflexes  arn  diminished  or  lost.  The 
iperfic-ial  reilexefl  are  unmial  or  are  inen!aMe<l.  Dmp-wrisl  and  droj>- 
idevehip  ei»rly  and  may  hr'tuinie  extreme.  The  distribution  of  tite 
Fpis  is  iilwHVs  biluleral  and  syranietrical.  In  sevi-n*  ca.'tes  the 
potJenti)  are  conHntil  to  IkhI,  and  contrneiurcs  in  a  fli>Xfd  [Nisitton 
luully  develop  and  may  become  permanent.  Thus  in  a  cam  of 
which  follo\f«l  acute  {K>isoniii|;,  the  hands  were  fixed  in  a  claw 
^tnicioD  for  many  months  after  all  other  8yniptoms  had  pai^Aod  away. 
WliL'U  the  ataxia  preoiNlirs  pgimlvHi-^  the  gait  bot'<imes  unsteady  and 
imyiilar,  the  patient  sways  in  stJindinj^  with  eyes  clowtl,  he  drags  bin 
(tti  and  ^tutHust  along  and  Bnally  »howH  the  "  stepping  gait "  descrilNxl 
in  atoolnUc  canes.  The  droppinj;  of  the  feet  serves  to  dit>linf^iah  this 
gait  fn>m  tlmt  of  tabes,  thuugh  P^reuch  writers  have  dci^-nbed  these 
cuiw  UP  fmrud'i-tnba  artenienU',  Sueh  a  piit  was  well  marke^l  tu  l)olh 
|ittticntK  with  ohnrea,  who  deveh>]ied  arsenitnl  |Kindy.'4is  iindpr  my  ob- 
prwtiiHi.  The  ataxia  is  also  present  In  the  hands  and  is  ncix)m{t»n!ed 
V  an  impairment  or  loss  of  nmi^'nUir  rteuw!.  It  is  always  attended  by 
nMWHierable  dc^r>>e  of  weakness,  and  this  commonly  goes  uo  to 
lysis  and  tl>e  patients  have  to  go  to  be^L 

1  both  types  of  the  diseafle,  when  the  symptoms  are  fully  developed, 
[loin  and  tenderness  are  extreme.  Many  patients  ejuuiot  endure 
<4li}*hii-.>tt  toueh,  even  the  bedelothes  e:iiifiing  agtmy  ;  and  tlie  ex- 
teock'mew  in  the  muscles  Ijelow  the  knees  and  cUkiw^  prevenia 
manijnilalion  of  the  exin*initic».  The  hypenestliei'ia  is  felt  more 
\f  m  the  distal  parts  of  tlie  extremities  and  rarely  atKive  the 
and  knM*,  but  when  the  ataxia  and  pandyuLs  are  fully  devel- 
jt  renders  tlie  patient  particularly  helpUiw,  A  marked  tremor  in 
iiaada  is  usually  an  early  i=iymptom  in  both  typf't*  of  oa.'^^.  The 
ocular  intilries  and  the  facial  mu.«clcs  are  not  affeet^Hl  uud  the  trunk 
mii»rl(<«,  the  intensifltalis  atid  t)ic  diaphragm  ahvt  ewape.  Oc<^aj«ionally 
aydKnn,  reilmvw  of  tite  skin,  cedcma  of  the  extremities,  cyanosis  and 


TUE  TOXIC  rOKiia  OF  ilVLTN'LE  yUVRlTtg. 


uiniHual  sweating,  indicate  an  implication  of  vasomotor  and  truphio 
iicrvf  filin-s,  Simie  oVtmen-ers  have  reported  a  condition  resemlilitijc 
en*thrMrucluljriii. 

TIiu  diagnostic  symptom  of  greatest  importance  in  ftrstoiical  neuritis 
is  the  appearance  prcscntctl  by  tlic  skin.  This  boci>mc«  pradoallr 
darker  frv»m  llic  depiftit  of  pigment,  so  timt  tlic  timiplfxiou  re^mblw 
that  of  a  pypsy,  and  if  extreme  the  skin  may  finally  tnni  almiist  black. 
The  pigment  is  first  deiHwited  about  the  mirmally  pignienteil  nvi(« 
of  the  IxKiy,  in  the  axillse  and  gmins  and  around  tlio  uipjiles.  It  son 
ap[X'ari<.,  howeviT,  o»  tlie  eyelids,  «u  the  ab^lumen  and  thoi-ax,  sad 
finally  uii  the  Kiirfat*«  of  the  arnw  and  h'gHj  the  flexor  surfaet*  beinp 
Iai4t  aflectctl.  The  pigmentation  is  diffuse,  but  here  and  tliere  liulr 
ifilettf  of  normal  skin  givf  a  moltlwl  a|i|Hairjuec  to  the  surfar-e.  Thr 
color  is  rather  darker  than  that  ^^eu  iu  Addison's  disease,  mid  tl» 
mucous  membranes  are  never  discolored  as  in  tliat  alfection.  Tl»c  pig- 
mentation may  be  preceded  by  erythema  and  may  be  IbUowed  hy 
various  eruptions,  |>apilliLry,  ec>zema.tuus,  or  h6r])e(ic.  Herpes  haA  been 
observe*!  in  many  riL-y-fi,  usually  on  the  linilw,  sometimes  on  llie  body. 
Atler  a  time  the  skin  des(]UHniutes  in  small  flakes,  but  sevend  desqna- 
matioHH  may  be  necejuaary  Iw^foiv  a  norntal  color  ia  re^untHL  Sonac- 
times  tJiere  la  u  marked  thickcntuf;  oj"  (he  skin,  especially  over  tb« 
knuckles,  on  the  palms  and  soles.  Ctiangcfi  in  the  nails  arc  very 
common,  a  thickening  and  brittle  state  being  evident  and  rough  ridges 
appearing  transversely.  'Jhe  flppefltanco  of  nornmt  nails  growing  out 
above  the  ridges  indicatca  k-giuning  rceovciy.  In  the  MuucliesterH 
epidemic  there  were  skin  lesions  in  97  per  cent,  of  the  i-ases.'  " 

Iu  one  case  of  acute  poisuiitiig  by  Paris  greeu^  a  reddish  eruptioo 
appeared  on  the  tenth  day  upou  tlie  hands,  wrisifl,  and  forearms,  and 
upon  tlic  ankles  and  teet,  and  in  twenty-four  hours  hail  spread  over 
the  entiw  body.  Four  days  lalcr  this  had  graduidly  dlKuppi-anil,  and 
ilien  uumbuenw  was  first,  felt  iu  tlic  hands  and  feet.  This  extended 
rapidly,  and  in  three  days  had  reiielied  ellxms  uiiil  km-e.'t.  Paral>'si» 
began  at  the  same  lime  Jie  the  numbness,  aud  iu  a  week  all  power  of  i 
movement  below  tlie  knees  and  elbows  was  lost  This  n-nuiined  fori 
two  weeks,  and  then  slowly  passed  oflj  ix-coverj'  nut  being  complete] 
for  six  months. 

The  gphintitera  are  never  involved  in  arsenical  paralysis. 

Mental  symptoms  have  Iteen  described  by  a  few  observers,  conwst- 
ing  of  hallucinations,  mild  delusions,  stuptir,  and  lo»«  of  memory.  In 
tlie  Knglisli  epidemic  tlic»e  were  observed  only  in  individuals  who 
showed  other  signs  of  chronic  alcoholism,  but  Jolly  haa  seen  them  in 
a  non-alcoholic  case.  And  the  fact  that  arsenic  has  a  stimulating 
action  upon  the  hmin  is  said  to  be  one  reason  for  its  use  as  a  food  by] 
the  8teiermark  [Miasautry. 

The  symptonm  all  subside  slowly  and  progressively,  and  recovery  of  I 
power  and  of  coordination  is  acoompauicd  by  a  relief  irom  the  hyper- 
«Q6thesia  and  the  pain. 

■  Brituli  Hcdicul  Jounml,  1900,  toI.  li.,  p.  1728. 
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The  durannD  of  arsenical  paralysis  is  somewhat  greater  than  that  of 
aneniral  ntaxin.  Either  cnmiition  may  last  wvpral  mimths,  but  owa- 
Booally  thf  r«.H)ver\*  h  o<nijplet«'  in  a  few  woelcH.  >'r«iupntly  after 
ihc*  p«iw<T  has  retunttsl,  ihp  jiatient  suflirs  for  mnnths  from  numbness 
aiwl  titigliu;;  in  tin?  extrtiwitics,  which  arc  fsufFuMcnt,  as  in  a  case  under 
my  own  ^.<bK'^^•ation,  to  interfere  with  the  finer  motions,  to  disturb  tlie 
flw'p,  ami  to  cansc  constant  (lisconifort.  Ac<'imiinj;  to  Gerhanlt,  97 
per  tvnu  recover  wholly.  And  in  tlie  Knplish  epidemic,  altliougb  the 
nimilivr  nf  ouku  wax  very  lat^^,  several  thousand  having  been  ol>- 
flprvcd  in  the  hot-pitats  and  dispensaries,  the  number  of  deaths  reported 
WB8  n)iii|Ktrutively  Hniall. 

Treatment  «>iisists  in  cliiuitmiinn  of  the  nrst-nic  by  the  free  use  of 
water  and  in  resioriug  the  jjeuerul  health  of  the  patient.  It  does  not 
differ  in  any  way  fn>m  tlie  line  of  treatment  for  multiple  neuritis, 
alrea^ly  de-scriU-^l  in  detail  ou  page  205. 

The  fiillowing  ra»>  i^  iuterv.'^tlng  on  account  of  ita  causation,  and 
offers  a  lypiml  bi8tin-y  of  the  disease  : 

Female,  ngwl  tliirty  yew's,  i>revioiisly  in  good  health,  l>ecame  pi-eg- 
nant  in  November,  1H94,  and  until  March  10,  1895,  suffered  cxeeod- 
inglr  frf>m  the  vomiting  of  pregtiuncy,  utul  !>e«mie  rapidly  emaeiatefl 
jVum  inability  tu  retain  food,  so  that  she  lost  ninety  [Kiunds  in  weight, 
during  this  time  slie  was  confined  to  one  room,  the  furniture  and  wall- 
iper  of  which  ou  subsequent  examination  were  found  to  contain  about 
m  grains  of  arsenic  to  the  square  yaiil.  On  March  10th  she  bi^n 
KU0L*T  fmni  tingling  and  numbness  in  the  legs  iind  nnlii^'^l  sume  dif- 
tiltv  in  strelcbing  out  her  U^,  ami  this  [Mimlvsis  increoM^  mpiilly, 
HO  iluit  l>y  the  loth  of  March  there  wad  almost  total  |Kirdlysis  of  both 
Itvs  ami  very  great  pain  and  tenderness  iu  both  legs,  together  with  u 
wnw  of  numbness  and  tingling  in  the  feet  and  legs  as  high  as  the 
nn-*.  Tlu-iv  was  ^reat  sensitiveness  of  the  legs  to  cold  and  heat, 
d  any  movement  of  the  legs  wa^  extremely  jxiinful,  the  jmin  l^'ing 
frit  in  the  mu»-If.H.  The  knees  were  preferably  kept  in  a  posilion  of 
flrxion  as  extension  wiis  too  |>ainful  tii  he  endured.  On  the  l^Oth  of 
Man?b  an  exU-nsive  eczeuia  appeareil  all  over  Oie  body,  but  more  par- 
lirularly  in  tlie  legw  and  arms,  und  wm  atU'nde<l  by  a  deep  brown  pig- 
iLtitation  of  the  skin  and  by  some  desqu-imalion.  On  April  1st,  a 
il  paralysis  had  developed  in  the  feet  and  ankles  and  dit>p-foot  was 
i-ul  on  liotb  sides;.  The  muscles  Mow  the  knifes  were  very  weak, 
the  thichs  conld  be  movitl  nnrmiilly.  The  knee-jerks  were  lost. 
ipt  to  stnnd  was  ini|>ossihIc  on  account  of  the  puitilysis  uf 
P«nd  aukles,  and  tlie  exlntme  pain  that  any  pressure  upon  the 
•dies  of  the  {e«t  produced.  The  muscles  were  flabby  and  the  muacu- 
tar  tmM*  uid  mcehsuieal  exeitjibility  were  abolished,  and  faradic  con- 
tractility was  lost  in  the  muscles  Iwlow  the  knws.  There  w»s  no 
■(Tcctiou  of  the  bladder  or  rectum  and  no  tendenev  to  iKfl^sores,  but 
lie  nailH  u^  the  (ih^  were  diruv^hireil  and  rigid,  and  the  nails  eeused 
grow  for  three  ranutbs.  There  was  n  <Nmstant  sensation  of  tingling 
id  Dtunbues  iii  the  fingers,  but  do  evidence  of  paralysis  or  anas- 
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tlit'i^ta.    HtT  r«Mjm  was  t*!i:inpHl,  fliim  removing  her  (irom  Uie  !»ourw  fif 
tlie  jwisou.     TIk'  pislro-i litest! nal  t-jitarrh,  which  wjis  clniihtleas  dtir 
Htbe  uraeuic,  80uu  subttided  uuder  treatment  and  she  bc^u  t«)  rvlain 
fowl.     lu  August  she  wa»  able  to  walk  with  a  little  aid.      In 
ber  she  still  rp<iuire4l  supine  help  iu  walking,  as  the  foot-ilrop  persBtM, 
and  braws  had  to  be  used  for  the  niikles,  with  hifjh-he^.'letl  shoess  ■o'l 

■at  this  tinw-  her  legs  were  still  Btiif  and  uumb.  There  were  no  kn«- 
l^rks,  and  scnsatious  of  psin,  heat,  and  cold  were  much  le^  quickly 
and  koi*til_v  perceived  below  the  knei.-**  than  alK>ve,  nr  U|Mm  the  haiifU. 
In  April,  189t),  she  hiid  rocoveivd  cntiivly. 


I 


MULTIPLE  HEXJEIT13  DUE  TO  P0I30NIKO  BY  LEAD. 


Etiology. — It  is  said  tliat  tlie  use  of  lead  enters  into  IH  industriei. 
Poisoning  by  lead  is  aUvjiys  a  chroiiie  poisoning  and  nsiially  ooours  in 
painters,  in  pliiiiibers,  in  typesetters,  or  in  workers  in  lead  objecis  such 
08  tityN,  who  otnie  in  rontaet  with  hsid,  either  in  the  lorm  of  metaUie 
lead  or  of  some  of  the  salts  of  lend  wliieh  are  used  in  mixed  painte, 
Painters  wlio  work  in  the  o{H<n  uir  are  less  liable  to  hud  p>>t#>ninfr  than 
tJiosc  who  labor  in  rooms  ;  and  those  arc  most  liable  who,  like  the 
varnisbers  in  earriage  factories  and  furniture  eKtablislinients,  «Tni»  off 
old  paint  preparatory  to  putting  on  a  new  coat.  Any  work  whieii 
niHulls  in  the  prodnction  of  dust  which  may  bo  nuxc<l  witli  lead,  or  ite 
salts,  may  l)e  pWKiuetive  of  lead  poisoning.  It  is  evidrnt  tliat  tlw 
inhalation  of  tlie  dust  is  one  method  of  the  entninc«  of  the  poit4on  into 
the  Ixxly.  Lalwrcn*  who  work  in  factories  where  china  cartlienwart 
is  prtKlueed  and  where  glazes  and  frettwl  gliua  are  mnnufucturMl  are 
very  liable  to  lead  poisoning.  In  the  midland  counties  of  Kngland, 
where  such  indiistrips  are  eommon,  in  Ivimnge.i,  Franeo  ;  in  Dresden, 
(jiermany,  and  in  Tn-nton,  New  Jersey,  many  cascflare  eeen  annually. 
I  The  usnal  method  of  poisoning,  however,  is  by  swallowing  the  lead, 
and,  as  niatiy  ]):)iiitei's  do  not  projicrly  cleiiii  tlie  hands  before  taku^ 
their  nonnday  meal,  the  |K>is<intng  is  ol\en  ae<|uired  in  this  way. 
Some  imiividiuds,  buwever,  a]jj)ear  to  be  exlrt'mely  susceptible  t()  lead 
poistrtiing.  Thus,  I  have  known  most  seriona  ejisea  iu  children  of 
painters  who  could  only  have  obtained  the  poison  by  inhalation  of  tlie  ■ 
iumes  of  paints  that  were  kept  in  the  room.  I  ha%'e  known  small 
aniounlK  of  lead  to  pnxlmx^  severe  jn»isniiing  when  taken  into  the 
st«nnucli.  Beer  bottle^t  are  frequently  cleaned  bv  U^iiig  shaktm  with 
\vm\  shot  within  them,  and  \  have  knowu  leud  poiaoning  to  occur 
from  drinking  the  beer  frora  such  bottlc>s.  I  have  known  lead  poison- 
ing to  occur  in  scrvautt^  who  drank  the  water  firvl  dniwu  from  Ibe 
spigot  curly  iu  the  monung,  water  which  had  jftctod  in  the  Itsid  pipes 
all  night  and  had  thus  t>ecome  imprcgnato<l  with  ^ome  of  the  nduble 
salts  of  lead.  I  liave  known  aevei-e  cju^s  in  typeseiUtrs  who?«  tiii^Ts 
were  tttniued  by  Uie  constant  handling  of  nielallie  lead.  I  luvc  also 
known  it  in  plnml>ers  aller  long  labor  in  laying  luu)  pi{trs.  Horseii 
are  subjcitt  to  lead  ]>ulsy.     Lead  is  not  frequently  used  as  a  mcdtcii 


ilVLTTFLF  yEZrSITJS  VUF  TO  TOtSOtil^iG  BT  LSAV.       231 


T  have  never  known  a  enj«c  of  poisoning  from  this  iwurcc.  Alco- 
sabjeds  and  t)io^>  wlio  use  tobacco  iu  excess  are  more  liable  to 

relop  lead  paUy  than  otlicnt. 

PaUlolt^y. — The  patlioIo}r\-  of  lead  ytahy  ha^  been  a  matter  of 
it£  amoi^  authorities  for  niany  years.  Many  writers  have  found 
-AbD(^  in  the  celhi  of  the  aiitiirior  hornK  of  the  Rpinal  cord,  while 
flifacn^  nore  reoonlly,  have  maintaino<I  that  the  changes  are  limited  to 
dcfteocnitioii  of  tilt!  |NTipltcral  iier\'c  trunks.  The  establirihrnmit  nf 
the  neuroim  theur^-  has  tiiruwn  tight  u|h)i)  Uieae  differences  of  opinion, 
and  the  di'-mvery  of  mure  delicate  methods  of  staioing^  by  Ni^sl  and 
M.in-hi  liave  demonstnitcd  that  the  entire  motor  ni.'urouc  may  be 
affV-rt»*I  in  thi."  diM-ase.  The  most  I'vident  chanp^s  are  a  de^uerative 
Di'untls  with  atrophy  in  the  peripheral  nerves,  chiefly  iu  the  radiid 
nerve  but  not  infrequently  in  many  of  the  [K-ripheral  branches  of  tlie 
braefaiul  plejsus.  The  decree  of  this  dq^eneralion  and  its  extent  de- 
pends upon  tlie  fle\*erity  of  tlie  jKiisiinini;.  There  are  few,  if  any, 
chAUjze^  in  tlie  neurilemma  or  enoneetive  tissue  sheath,  hence  this  form 
of  nt-uritis  ut  purely  a  pareuchyiuatuus  ueurilis.  While  the  majority 
of  iheae  chjuges  are  limited  to  the  terminal  filaments  of  the  nerves^ 
th<-n'  m.iy  Ije  slight  changes  detected  in  die  trunk  of  die  ner\'e«  and  in 
ihi'  iini*^rior  iH'r\'e  nwts.  The  method  iif  N'issI  denionstrateKi-limma- 
Inly<4i8  in  tlie  rt*lls  of  the  Hpinal  eord  and  in  tho^e  ot'  the  spiuul  giiii^lin, 
bat  tbew*  arc  not  usually  of  a  suffieient  tiegrtre  t<i  pffKlui-eele^^enerution 
or  complete  atrophy  tliat  is  urepamble.  In  the  Hcveivr  aiscii,  how- 
ever,  vacuolixation  of  the  cell  and  final  degenerative  changes  may  take 
plant.  Changes  of  u  Fimilar  kind  have  fllw.>  l)een  found  in  the  large 
cells  of  the  brain  cortex.  The  serious  lesions  are  more  commonly 
found  in  the  peripheral  nerves  tJian  in  the  i^pinal  c^ird. 

Symptoms.  — In  i*ii  per  cent,  of  eiises  the  onset  of  the  paralysis  is 
preceded  by  a  .severe  attack  of  lend  (rotie.  The  piitient  suifens  from 
intaw  paio  io  tlie  region  of  the  unibilieu>4,  utteuded  by  obstinate  eou- 
stipotioD,  ver>'  often  by  nausea  and  vomiting.  The  {lain  is  supposeil 
to  bf<  dtM>  10  an  irritation  of  the  visceral  nerves  by  tlie  lead.  It  may 
aWi  be  due  Ui  distention  of  the  intestines  from  [Kiralysis  of  these  nerves 
Aud  oMBfttJon  of  [M'i'islaltie  atrtion.  There  is  a  elmrueti'rislie  blue  line 
seen  along  llie  gtinis,  not  tn  l)e  mistaken  for  slaiiiing  of  die  teeth  be- 
OWMW:  of  its  loentioii  and  elear  bhie  color.  Ana'mia  is  almost  always 
pment  in  pntieutH  who  liave  In-en  }H>is(tiiod  by  lead.  Another  eom- 
toua  atfci'tion  in  persons  cxpo»ed  Iu  lead  poiiK>uing  is  chronic  articular 
thmnyUiam.  Thu.s  Tanquend  found  that  in  1,217  i>atients  who  .^nf- 
fend  tnta  lead  cotie,  755  develo|>e^l  painful  jointtf.,  107  developed 
psmlysis,  and  72  fullered  from  headache. 

A  tew  days  aiU'r  the  onset  of  an  attack  of  eolie,  or  eometimcs  not 

itil  tw»  or  lhn-i>  weekn  af^er  the  attack  ba.s  sul>stded,  the  ^>ntieut  \B 
dy  Beiw?«l  with  [wralysis  of  the  extensor  muscles  of  the  fingers, 
>,  awl  wrisL  Ii  is  a  rule  for  one  hand  to  be  aflocteil  several 
days  before  the  other,  and  occasionally  both  hamls  are  unMpially 
afKictifl  throughout  the  disease.  It  is  qnite  oommoidy  found  that 
tile  pundyaia  ul'  tlie  extensors  of  tlie  index  finger  or  of  the  thumb 
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ipwedos  the  pamlysis  of  the  other  muscles.  Ab  a  eonsoqnt'nco  '>f  thw 
valyHtH  tlie  wrists  ilmp  and  cannot  Iw  raisetl,  and  fmni  lack  nf  ful- 
cnini  powiT  iJic  flexors  art-  npftarently  weiikcned.  If,  hnweviT,  tlie 
wrii^ts  be  eJctended  by  tlio  cxumiiicrniid  held,  it  will  be  foand  thiu  die 
flexor  power  lu  tlic  Imiid  yjid  fiujrera  l.s  u<>(  impuirtKl.  The  saptmlnr 
loiij»us  muscle  is  rarely,  if  ever,  affected,  and  honee  it  is  apparent  tbit 
tlie  lesion  !•!  lintited  to  the  dislribiition  of  the  rudial  branch  of  th« 
muBciilospiral  nerve  below  the  i>oint  when*  the  ncr\"e  to  this  miMrle  is 
given  off.  Tliere  is  very  often  a  tremor  in  the  bandit  and  6npTS, 
which  ctMiies  on  early  ancj  reniaii)»  until  the  paralysis  subsides.  Tiit"! 
is  no  affecrtion  of  seusation  as  n  rule,  though  sometimes  tinj^ling  iiuil 
numbne^  i^  felt  in  the  liaek  of  tlie  hand  or  in  the  fiugen^  Tbe 
miiHrlej4  that  are  affeotwl  rapidly  undergo  atniphy  of  an  extreme  Wpc, 
so  thai  within  a  eonple  of  week>t  of  the  on^et  the  back  of  the  foream 
presents  a  ver\*  atrophio  apivarance  and  the  muscles  show  the  reactinci 
of  degeuenitiou. 

As  a  rej^ult  of  the  di-oii-wrist  a  deformity  of  the  back  of  liie  huid 
Boon  appears,  due  to  a  disphuxTueot  iKirkward  of  tJie  iuterual  bones  of 
llie  wrist,  forming  a  hard  prtttubeninee  upon  the  baek  of  the  hind 
netir  the  base  of  the  metaoariml  bones;  but  firm  coutraeturea  or  pei^ 
maneiit  shortening  in  tlie  ptintlyzf-d  inu.'*cles,  such  as  o<x;upb  in  &loobolk> 
or  araeuical  ciiscs,  does  not  develop  in  lead  palsy.  Not  infrequently, 
if  the  disease  is  a  severe  one,  ttie  intrinsic  muscles  of  tlie  hands  aim 
suffer  early  and  the  hands  lx?comc  (juite  useless,  apposition  of  tiic 
thumb  txi  the  fin^'rs  and  any  abduction  or  extension  of  tlie  thumb  and 
fin^ri*  iK'iiig  imjKvssible.  Then  it  is  cvidcut  that  branches  of  the  nloir 
and  median  uerves  are  also  involved. 

The  renotion  of  degeneration  appears  early  in  the  muscles,  and  the 
joradic  reaction  does  not  return  untU  tbe  patient  luis  been  well  for 
some  months. 

In  the  majority  of  cases  the  piiralysis  docs  not  po  beyond  the*  mus- 
cles of  die  forearms  uud  liuuds,  and  ufier  a  period  of  tivc  to  six  montiis 
there  is  a  gradual  return  of  power  and  complete  recovery.  The 
patients  often  complain  of  severe  cramps  in  the  muscles  —  a  form  of 
pain  which  may  even  pi-event  sleep  —  but  pain  is  not  a  comn>on  symp- 
tom in  lead  palsy. 

The  disease  is  a  very  slow  one  and  the  |Kitieiitfl  are  rarely  able  to 
return  to  work  within  six  or  seven  months  of  the  onset.  As  tlieir 
liveliho«j«l  de[>t'inl8  upon  their  lalmr,  it  is  well  that  this  should  Iw  un- 
der»t<x)d  from  the  outset,  tifj  that  ilwring  the  |>eri<»d  of  iuttajMicity  tbey 
may  seek  some  other  occupation  which  will  enable  them  to  support 
life.     Relapses  are  common  when  patients  return  to  their  work. 

I  n  more  serious  laises  the  pandysis  may  appe«r  in  the  muscles  of  the 
shoulder,  the  deltoid  l)elng  first  uffected,  and  then  the  biw'ps,  braehialis 
aiitieiis  and  eupiiiutor  longus  being  involve^!.  Oonisioually  the  mus- 
cles of  the  legs  Iwlow  the  knees  bcivime  pandyzcd,  the  |»eroneal  group 
being  more  commonly  invadetl,  though  iu  severe  cases  (he  extensors 
of  tlie  toes  and  even  the  anterior  tibial  group  may  be  equally  paralysed. 
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only  iMXTuni  in  4  per  oeiit.  of  the  coAes  and  has  been  observed 

y  in  pliililron.      It,  causes  drr»|>-fcet  ami  n  ctfppingr  ^it.      In  the 

wvere  ty|ie  ihe  patw-nt  in  almost  tiHally  piinilyzed.     FiliriUaTy 

itcbings  arc  iwousionally  seen  in  the  miiw^lea,  but  tliry  are  not  the 

,c.     A  (reuenil  wUiX)ry  disturbance  is  conirnun,  the  patients  BiifTering 

friun  inu-n.«f  ptiin  in  ihi*  nrnw  and  lep»,  from  untesthesia  of  the  hands 

aud  fwt,  niid   i'lrnn  very  disig^reeable  sonsiations  of  prickinj;  and  linir- 

The  Aphincteni  aiv  never  involve<L     Vasomotor  and  trophic 

ptams  are  usually  absent,  though  the  hands  and  arnm  may  be  cold^ 

notir,  and  luay  |K?rspire  tiio  frtn-Iy. 

In  the  severe  cn.sei<  it  is  powfible  lo  deaMjnstrate  u  condition  of 
itdi*me»4»<  along  the  affccte^l  nerves,  but  in  slighter  cn«s  no  tender- 
i?  felt.  A  type  of  lead  pjdsy  law  been  described  in  which  the 
sympuiDi^  appear  first  or  excliiaiveJy  in  the  cranial  nen-es;  the  laryn- 
geal, the  plturvngeal,  the  lingtiul,  the  <K-ul.ar,  the  facial,  and  the  optic 
oerw-'M  Imving  Ixi-ti  affi-ctir^l.  In  tlieflo  rn»^8  headache,  verligi^,  imd 
aeatal  simthv  indii.>ute  that  the  brain  hm  well  as  the  nerv{rt<  is  invude<L 
by  the  poison.  This  type  is  very  raiv.  Il  is  termed  lead  cneepbal- 
opathy  by  tlie  (ierman  writers. 

Tlie  mark<'«J  pallor  and  evident  anaemia  present  in  all  cases  is  con- 
finued  by  the  v.Tamination  of  the  hlocHi ;  llie  hejiioglobin  is  low  and  a 
peooUar  ^rauuLir  appearance  of  the  red  cells  h  found. 

Pn»gnnsis  is  gt»od  as  to  rewtverj*,  but  the  duration  of  the  disease,  as 
Ir  sditeil,  even  in  tlie  lighter  ty[K*,  is  six  months,  and  in  the  more 
type  verj'  ofUtu  a  year.     The  following  case  illustrates  a  severe 
;dition  of  chmnic  poisoning: 

MxUc,  agtid  thirty-eigltt  yearB,  after  siiflerlng  fr<tm  au  attiurk  of  lead 
I     oulic,  U^can  to  fe<:l  numbness  and  pain  in  his  legs  and  feet,  which  soon 
extendal  to  his  hands  and  forearms.     This  steadily  increased  for  two 
unsckis  and   to  it  was  added  pimdysis  of  the  extensors  <*f  lx>th  bunds 
and  btitli  feet,  ho  that  at  tiie  end  of  that  time  he  w:ts  unable  to  use  his 
hands  or  to  stand.     With  tlie  paralysis  there  was  rapid  atmphy  nf  (he 
anudcB,  and  a  derline  in  the  fanidic  excitability.    The  muscles  Itecaine 
L     mDru  and  more  tender,  an<l  the  s|>oiitane<»us  pains  gradually  iucreased 
^■iDtil  it  was  neoefKan*  to  use  opium  freely  to  quiet  him.     By  the  end 
^^bf  a  month  a  well-markcKl  amei>lhc8ia  had  developed  in  the  hamls  and 
^Bk-'Iow  the  knees,  and  it  was  noticed  that  the  atrophied  muscles  were  in 
^^m  ron«lJuit  tn'ninr.     There  were  wrist-drop  and  fiH»t-»lrop  on  Ixjtli  sides, 
ami  all   reaction  to  fnnidism  wase^l.      It  rctpiinHl  a  vi-ry  sining  gal- 
vanic mm-nt  to  produce  eoiilractiop  and  ACC  was  greater  tlian  KCC. 
knee-jerk  was  prcser\'c«l. 
Tbe  mnsoular  sense  was  impaired.     For  five  months  his  condition 
iooary,  in  spite  of  treatmeut  by  str\*chnine,  itnlide  of 
',  and  electricity.     ]>uring  a   month  of  his  illness  ho 
«mi  deliri'iiis  at  niglit,  was  excited  in  tlie  daytime,  and  subject  to  de- 
iii  ami  luid  little  memory  or  mental  i:ii|racity  ;  but  tliese  symptimis 
dually  subsided.     Then  a  gniduul  improvement  set  in,  the  pains 
■UBtion  returned,  the  musclea  r^ained  tlicir  cod- 
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>ar  aud  streDpib,  and,  finally,  the  oltictric  oontniotility  rotumed  to  tbt 
innnal  KtanJard.     About  a  year  from  the  onset  of  the  symptoms  the 
iNjvfty  \viu(  (ximpletc 

Treatment, —  rrtntmeiit  of  the  lead  colic  is  oy  means  of  full  do«s 
of  opiiiin  t4i  quii-t  tlie  [hlIfi,  und  by  liuciitive  saline  Halta,  tmch  aa  sal- 
pliatc  of  mu^nc'siu,  to  relieve  the  coDdtipatiou.  Lurgc  draughts  nC  wnier 
should  be  pivcu  constantly,  in  order  to  eliminate  the  |iob«m,  which 
paHMS  off  purtly  tlinmjrh  the  kiduey«.  During  tlie  siaj^*  of  ehronic 
poisoning  the  jwiiont  should  be  infllruiited  to  drink  a  preat  deal  of 
water,  and  five  gr.niis  of  iixlide  of  potash  may  be  giveu  three  tiroes  a 
day  to  asFtist  iti  the  cliiniiialion  itf  the  le.nd.  1  have  never  been  able 
to  Ree  tliat  8tryehiiiiie,  which  is  uttually  reeommended,  haj!  any  effeel 
upcjti  the  prnjiress  of  regeiieiiition,  though  j^'Ocral  tonicj*  —  ood-liver 
oil,  mm,  iitid  ipiiiiine  —  may  wt'll  he  einployt-il,  aa  tliejie  piitieuts  are 
uniformly  aiia-mie.  Treatment  of  the  paralysis  is  by  mHSsage  ami 
electricity,  ^Ivaiiism  Ix'iug  the  only  eurrcut  which  will  pnxluce  anv 
effect. 


r  Multiple  neuritis  of  the  ataxic  type,  due  to  poieoniug  by  phrisphonut, 
ha-s  been  re<;onli*i  by  Hen.selien  in  one  oase,  and  in  seven  oiIict  cases 
of  acute  poisoning  he  found  mild  nervous  symploms  of  punestliesJa 
anil  tenclefnt/ss  along  tlie  nerves.  The  oundiliou  must  \k'  a  very  rare 
one,  as  it  luis  not  been  seen  by  others.  Inquiry  among  employes  in 
match  factories  tailed  to  elicit  any  knowledge  of  a  special  dideuae 
peculiar  to  this  occu|>atioQ. 

Mercuria,!  poisoning  has  been  said  to  cause  multiple  ncnritia,  but  no 
case  can  Im-  fmitid  which  is  not  open  to  objwtion.  The  irenmr  which 
is  produc'cd  by  iicule  mercuria]  poisoning,  and  which  is  obt^_'^ved  in 
workers  in  looking-ghiss  fai'torlej-,  isace^JUipuniLtl  by  luMdache,  vertigo, 
aud  <Kx-asionally  by  hemiplcfpa  or  monoplegia  of  cerebral  type,  and  is 
not  followe<l  by  multiple  neuritis.  Chronic  mercurial  p«}is<:ming  after 
or  tinring  the  trejitinent  of  syphilis  alsii  fails  to  rause  neuritis. 

Gowera'  has  descril»ed  a  case  of  poisoning  hy  silver,  in  which  par- 
alytic s^inploms  developed  in  the  arms  with  drop-wristis,  rei»:mbling 
cloaely  those  due  to  lead  poisoning.  The  ehanurteriatie  blue  coloring 
of  the  skin  was  pifst-ni.  The  patient  died  of  cancer  and  no  autopsy 
was  made.     This  is  the  only  aise  tlius  far  observetl. 

A  few  cases  have  Iwen  ret;orded'  of  multiple  neuritis  due  to  i>oif*on- 
ing  by  copper  occurring  among  brass  workers.  In  these  cases  the 
symptoms  resembled  tliose  of  the  ataxic  type  of  neuritis  seen  in  alco- 
holie^.     They  iirv  so  rare  ixa  to  nnjuire  mention  oidy. 

When  platinum  is  dissolvefl  in  aqua  regia  re^l  fumes  of  oxides  of 
nitnjgen  are  evolved  which  urv  very  toxic.  In  n  workman  affi'cte«l  bv 
tliese  fumes  a  painful  eoutlition  of  multiple  neuritis  developed  which 
ran  a  long  and  severe  coui-se  but  finally  rccoveretl. 

*  Disi-aap^  of  tlic  XcrYou§  B\-e(piu,  (t«nnan  edition,  vol  iii.,  p.  335. 
•Suckling.     BritUIi  >Mi<^il  J..iinn),  1888,  vol.  ii.,  p.  13»4.     Walton  and  Ciiler, 
Auieficau  Journal  uf  Ibe  Medical  Kiienuit,  It^  voL  ii.,  p.  61. 
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THE   INFECTIOUS  AND  T()X4^MI0  FORSLS  OF   jniLTirLE 

NEURITIS. 

ilUplr  Xt^iritU  >iiilMeqn»nl  In  IXphtboriii ;  to  the  Grippe ;  lo  Trplioul,  Ty|ihii]>,  and 
M&UriAl  FcTCf  ;  to  Scark-t  Fever,  Mcasle*,  ^VhoopinK<o^f;h,  ami  SmulliioE  ;  to 
KrvupelMandHt-pticKraiii;  tu  ( ianoirluEs  and  Puerperal  Forer.     Liipruun  Nouritn. 

BCTJLTIPLE  NEURITIS  SUBSEQUENT  TO  DIPHTHEEIA. 

DlPHTHEKiTit:  panilymis  is  one  of  the  nnwt  common  fonna  of  miil- 
tifili!  oeuritiii,  hut  dttcd  not  occur  an  Irequently  a^  a  i^etiuel  iu  c-uae^  thut 
are  traited  by  antitoxin  ws  in  llKtM!  wliicli  are  allowed  to  run  a  nomml 
eoun«.  UtiMeiutn  uiid  A.iiderHott*  Imve  shown  that  in  ^iiiuejipigs  tme 
unit  tif  niititoxin  iiiiL-i-14'd  on  ilic  first  (lay  prt-vfintj^  [Miralysih  while  4(H>lt 
nnitd  injwtwl  ui'lcr  Inriy-t;igKt  himrs  tails  Ui  prcvont  jKirulyt^iB.  After  the 
pwatTBu  hjifi  ap(>eared  antitoxin  liiils  to  iitVeet  it  in  any  way.  The 
aamlxT  ol"  ni.-**  nt'  dlplitluTitie  pundyturi  apjicurin)^  uX  my  clinic  ^nee 
the  tuw  of  outitoxin  lias  beeti  tutich  ktfti  lluui  in  any  previous  iH^rind. 
Rolho'  fotind  0-1  cues  of  diphtheritic  parulysis  in  744  msL'B  ofdipli- 
llterta  treated  ar  the  C1iiirit6  Clinic  in  lierlin,  which  gives  n  fre(]Uency 
of  M.7  |K*r  cent,  of  the  eu«s  of  diplitlieriu  fnllowtnl  Ijy  jHirulvsiH.  This 
(•lKtf>r\'Hliun  !.■+  in  lUM-onl  with  that,  of  oilier  oljservers.^  Iternhardt 
calkil  titteniioD  to  the  faet  tluii  iu  nmny  ca»^  of  diphtJieria  tliere  it*  a 
\otn*  i>f  the  kuee-jerk,  a  fact  whieh  acctas  to  him  to  |N>int  to  a  probable 
«usO'plibility  of  tiie  entire  nervoiu  sytitem  to  the  diphlherilic  |Mii»on, 
but  lti>tlic  fiKini]  a  lost)  of  the  knee-jvrk  in  but  oni^half  of  the  eases 
whieh  were  pamlyzed.  It  is  certainly  a  fact  that  for  many  weeks 
itt^t-r  tilt-  dir^tppiiinirice  of  all  isvinplonis  of  diplithcriu,  even  in  cases 
whii:h  iJiow  no  panilrtns,  the  knee-jerk  may  be  absent. 

Pathology,  —  The  i>atholopy  of  diphtheritic  paralysis  has  been  a 
BMlu-r  of  much  ili>uMis8ion.  Some  nuthon*  tnnint:i.in  that  the  legion  ts 
•  defrcm-rntivc  neuritis  only,  while  other-i  mninTain  that  tJie  tedious  are 

fDtral  in  tlu-  spiniil  conl  and  bnitn  axiri.      A  jian-nehymatitus  neuritis 
the  ehief  K-siou,  but  oecatiionally  u  ditltitii!  proe-cK$  with  invulvenienl 
tt  the  interstitial  tissues  has  been  ob^rvcd.     In  the  finest  ner\'c@  of 
"the  roiMclcs  ami  iu  tlie  skin,  the  dcstrw^tive  process  is  more  fully  de- 
vfh^ped,  as  a  rale,  tJian  id  the  irunks  of  the  nerves  or  in  the  lar^ger 

•n-e**.     The  neuritis  is  more  pronounced  in  the  cranial  nerves  in 
liphtheritie  fioralysis  than   iu  any  other  form  of  multiple  nenrittH. 

'  Bulletin  No.  38.  V.  &  Marine-nwpilul  Service,  1007. 
*lnKUK.  [HM-n.,  tVrliii,  lALH). 
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lii'sionn  €if  llu'  Huterior  anil  piwterior  ncn'e  rtHilH  Imve  !kimi  fnun<l  ViT 
Dejerine,  and  many  nuthors  ]m\e  dcscrihcd  pHrenchvnuitnuH  <le(ji?neni- 
tioii  ill  {hv.  uiiWrior  lioni  ix'lls  iitxl  in  Uie  jMKttcrinr  s|iiii:i1  giiii^lm. 

Itcccut  csperimentnl  investij^itiuns  hy  Murawjolf'  show  Uiat  the 
toxin  of  lUphtheria  procltices  chroimitotysiii  and  de<);oneralion  iu  tJbi' 
cell  bnduig  of  hntli  motor  and  HcnHory  neuronefl.  Ho  abto  finds  tka 
it  attacks  the  pcriplierdi  m-rviw  a*  well ;  in  eomo  cajwa  bt'fore,  b 
others  aft<>r  it  han  nttairkcd  llio  ncumiie. 

Symptoms.  —In  the  li<;iiter  Ibrnis  of  diphtheritic  pnnJysis  tlio  wft 
psilak^  if  th(!  only  part  tluii  is  Htfecti-d.  In  472  «uh'S  of  diphilirntic 
paralysis  nbsen'wl  by  WoIIacott  the  eoft  pidute  was  ufTcftwI  iu  411, 
tiie  difficulty  of  swallowinj^,  with  regiii^t^ition  of  fluids  throufrh  the 
nose  and  a  lhii*kciiiiig  and  indistinctnr-sa  of  the  voioc  being  th4>  imly 
fymptonis  pii'fwnt.  There  is  a  loss  of  reflex  in  tlie  thru;it  in  thwe 
caftC-S  and  a  tuwwre*!  si'EmilivcneKrt  of  the  pharynx,  so  that  irntalion 
does  not  t«uae  acts  of  swidlowinjf.  The  linntulioti  of  tlie  paral\'Bi9  tu, 
the  palate  has  been  cxplaincti  by  supposing  that  the  iK»is*on  of  the  difi- 
ease  has  a  direct  action  upt^n  the  terminal  filaments  of  the  uen-e» 
which,  in  this  jwsition,  are,  as  it  were,  dipjM'd  constantly  in  tlie  poi.*«tn. 
This  theory  is  supported  by  a  caae  in  which  pi»ralysis  of  the  abdomiual 
muscles  was  as»)ciHteil  with  a  diphtherilie  inflaniniation  of  tlie  navel 
in  a  newborn  i-liilil.  But  the  more  serious  cases  prove  tliat  it  tfli 
liirough  the  blotMl  t!ijit  the  ptasuii  iseairiwl  to  nerves  far  reniovwl  fi 
the  diphtheritic  itifliiinmaCidn. 

Next  in  frequency  t4>  pandysis  of  the  palattt  occurs  poralyns  n: 
some  of  the  ocular  niiL-^eles,  pixKlueing  internal  squint  and  doublo 
vision.  This  ]xiralysis  may  aftW;t  any  one  or  many  of  the  iiHi<u!k« 
moving  the  eyeball  of  one  or  both  eyes,  though  it  is  lt«s  common  for 
the  levator  pj^lpt-bne  to  he  offivted  than  any  oilier  musele.  The  ex- 
ternal recti  arc  more  often  ulfected  than  the  internal,  and  it  is  ool. 
common  to  find  all  the  muscles  supplied  by  tlie  oculomotor  Den*e 
affected  together.  Among  Wolbcott's  4~'2  caBcs,  104  had  some  ocular 
paUy.  The  jMiralysis  of  accommodation  prevents  reading.  The 
paralysis  may  not  extend  to  any  other  muscles  than  thosi*  already 
named,  and  in  the  lighter  c-ises  n>inains  in  them  for  a  iwrifHl  of  four 
to  ten  weeks  and  then  gradually  passes  off. 

Xot  infrequently,  however,  the  diwsise  extends  mnch  more  widely 
and  afU'r  a  week  or  more  of  It>cal  |MiIsy  of  the  throat  or  eyes,  or  t>oth, 
the  individual  develops  within  twenty-four  hours  a  widespread  paral-  ■ 
ygis  of  both  arms  and  Imth  \(^.  This  is  usiLiIly  prenHled  or  attended 
by  incodrdinatloo  of  movement  in  all  the  finer  adjusting  actions  of  the 
hands  and  by  ataxia  in  iho  act  of  walking.  AK»(Mriiitetl  with  this 
ataxia  and  with  tJie  weakness  of  the  muscles  tJiereare  frequently  drop- 
wrist  and  drop-foot,  m  tltat  the  patient  exhibits  the  stepping  gait 
alwsuly  deserilx-d  as  occurring  in  alcoholic  neuritis. 

There  are  also  sensor,'  symptoms  consisting  of  numbness  in  the  mc- 
tremitie:^,  <li}«turbance  of  sensation  Iwlh  of  touch,  temperature,  and  pain 
and  of  the  muscular  sense  and  delayed  sensations  of  pain.     Sliootin^ 

>  Xeorolog^  CentnlbL,  1808,  p.  475. 
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pains  anr  aomirtimefl  felt,  but  are  not  very  pmniinent  and  there  is 
mroly  tfwk^nicaa  al-ni^  th«  nvrvo  tnitikri.  If  the  punilysis  is  not  80 
t:xtn>[n<t  as  lo  jtus{>fiui  all  niovomeiit,  a  irenmr  la  not  uri(-')iiim(riily  ol>- 
iwrvnl  ill  tltf  Diolkrtii^of  the  fiii^cn*.  Tim  tc-Dtiou  ivflexe^  am  Ute,i  and 
mvfliaiiii'sU  excitubility  of  tlte  niiiM-lf-K  di8U])|K>jin« ;  h  ntpid  atrophy 
with  rt'3icli(in  ol"  di-p-DL-mtitm  di-vflnps  in  tlie  pamly/x-d  uiuscleK. 
Paralyt'is  of  Ih»iIi  widfs  of  the  t)iw  may  iwn'iir. 

In  a  still  more  t*evcn.'  lypc  of  Lii«e,  either  soon  after  the  onset  or 
aAfr  tlic  ikaralyHi^  liaa  bten  pn^^nt  for  sevend  weeks,  buUiar  symp- 
bocns  miiy  apjtear,  with  jtreiit  diflieidty  in  swidlowin^f,  atrophy,  and 
wcakiMM  of  the  toii^ie,  spiLsiu^  nf  e4^>u^hiug  (which  may  Im-  dan^r- 
otiji),  H-i^kiii*>v«  nf  till-  fiicc,  and  pantlyitii^  of  thfi  vmsil  odnin.  Si»'h  a 
complication  is  extrL-mL-ly  grave,  as  the  pnlieut  may  die  of  respinilor)' 
pnmlysiM,  of  tAifTtxvtion,  or  of  pnt'umoniu  due  Ui  the  inliuhitioa  uf  food. 
This  Qccors  in  10  per  cent,  of  the  tiises.  The  onset  of  the  [MiralvMs 
tony  occur  within  u  week  of  the  infec-tioii  or  it  nuiy  t>e  de1ay<^d  tor 
aevienl  mekfl.  In  Kothe's  aineH  tlie  paralyses  <k'V<-lo[)etl  in  the  major- 
ity iu  the  seoond  week,  but  in  a  few  over  f(prly  day.s  had  elupsed 
between  tlie  [uitlal  symptoms  and  tlic  development  of  paralysis. 

IKphtJifritir  |uip.dysi(»  is  not  by  any  meiuis  iToiifintil  lo  chtldreu,  but 
(Kxnint  til  Hihdixiuiil  even  in  old  jM-ople.  N'ot  iiifn-ijueiitly  it  in  in]|>o8- 
«ble  lo  aMvrinin  a  definite  lii-jtor^'  of  ili|ihl)ieria,  and  a  very  lijfht 
attack  of  diphtheritir  wire  lliroat  may  be  followed  by  a  severe  attack 
of  diphtherith:  paralyus.  Tlie  oceurreuee  of  i»araly8i8  of  the  tiiniat 
and  eye  mu»-U«  and  a  markeil  ataxic  e»ndilion  of  the  llmlw  enable 
MOf   to   niaki!   a  diagnoHiH,  even   in   vum-h  wlitfre   no   Bort>   ihrout  has 

^"  Prognosis. — The  prognosis  in  diphtlicritic  paralysiB  ia  gofKl,  pn>- 
r  vidcd  the  contlitioD  U  limited  to  panilygis  of  the  throat,  or  of  tlie  eytw, 
^Br  In  a  p-iieral  iliplitheritic  ataxia.  If,  however^  a  true  pitralysly  nf 
^^■it'  muM*le^  of  the  liinh»  cnAu»i ;  if  the  ri»«pinitory  musxTlfs  iire  aflVdeil, 
or  if  the  piienmogagirio  nen*e  h  invailcd,  eiiusing  frei|iieney  of  the 
pul«*',  thf  pnigiiiisii*  is  vpr)'  Berimis. 

Treatment.  —  The  la'iitment  uf  diphtheritie  |«mly9la  is  that  of 

multiple  neuriti-*.     The  diuiger  of  inhalation  of  (tuA  or  of  iinperfivt 

utritjoii  from  difficulty  of  swalh)wing  is  not  to  bo  forgotten^  and  iu  the 

tPDmi!  easi-s  it  may  Iw  well  l^i  feed  the  patient  with  a  tttomaeh  tul»e 

rh»T  llian  to  allow  tliera  to  attempt  to  Bwalhiw,  if  tluM  be  prtMluctlve 

of  fit»  of  fliiikin{r  and  n^ig-hiii};.      Inasmnrh  oh  all  elfort  seems  to  iu- 

cfCttfie  ll)e  Fteverity  of  the  ^ympttmi-H,  it   in  well  that  these   patienta 

Id  be  kepi  in  lie^l  ii-s  lung  as  ttierv  is  any  difficulty  of  motion. 

c4inine  is  of  a  great  deal  of  serrioe  iu  the  treatment  of  diphtheritic 

Ma.     It  was  for  a  time  (inp|xi8ed  to  be  a  speeifie  for  the  diseaae, 

iif  WBfl  at  a  time  when  the  h^on  wa^  thuu>rht  tn  be  i-eutnd.      It 

lo  be  uiitl  in  ver\-  luigt!  doses,  •^  ^  of  ji  gmlu  every  three  hours 

Kuflieient  for  an  mhilt.      tt  ha.-^  nnt  seemed  iu  my  exf.K.'riem%  to 

tlie  duration  of  the  pomlvtiii*. 

H>  following  aups  are  good  exampUw  of  t^^n|iuu*y  type  of 

phlheriiic  |Kirulysiii: 


rsvECTiova  xyn  toxMX 
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Mftio,  two  and  u  half  yt-iirs  of  age,  suflVrcd  fmm  tiieaslcs  during  th 

'inoDth  orJaiumn',  ISIM,  aud  on  the  first  of  February  developed  sjinji 

tomii  of  diphilicria.     This  r»n  it^  onlJti^iry  oouri«,  tliough  it  was  oor- 

i«ary  ^(  perform  intubation  jmd  the  niW  was  ret.iin»:fl  alxnit  «iir  w<i4. 

le  thru  grndimlly  re<-<(v»'reil  uiid  alVr  a  week  iipiHiiretl   to  n-piiii  hk 

ordinar)'  strenjfth  ;  luc  appplito  improved,  and  he  ctnild  stand  ami  nm 

^Ik>uU     Ou  l\n;  '2iH\t  vf  Marrli  lie  was  tjuildenly  seiised  with  paRi]«-m, 

fh'u'h  within  two  flays  had  iHt'onie  must  extensive.     He  then  lui'l  a- 

trenie  stnibismtis  due  to  a  paralysia  of  both  internal  nx^-ti.     There  waa 

DO  [Kiralysis  uf  the  liicc,  tniij^^ue,  or  palate,  and  be  could  tollc  wt_-ll ;  but 

^khere  whh  complete  [Nindyt>is  of  the  muf4clcs  moving  tlie  head  and  of 

Hboth  armj<  and  Innh  U-^,  and  of  the  IkkIv.     He  wa8  unabli*  lo  »\\  up, 

^pto  nmve  his  lirnd,  or  to  move  any  of  the  extreniitiesi.     There  vrns  no 

knee-jerk.     Them*  was  no  dihturhance  of  the  bladder  or  nn-innr,  thi-rf 

Iwjis  no  puin  ur  letnIerueHs ;  but  respiration  was  diflicult  and  his  puis: 
»ras  HU.  On  the  24tli  of  MnrcJi  he  died  of  rcspiratoi-y  paralysis. 
A  boy  aj^jd  tliirteen  yearw,  after  an  atlaek  of  diphtheria  <Ievel(^icH 
paralysis  of  the  sort  palate,  (hie  week  after  the  p:iraly.*is  of  the  pai- 
ale  he  noticed  a  disturhaneo  of  vision  which  proved  on  examination  li> 
be  due  to  a  total  paralysiw  of  all  the  muscles  of  tlie  eyeballs.  The 
pupil  reflex  to  lij;ht  was  preserved ;  but  there  was  no  reartion  In  kh 
eouunrKlation.  Thi^*  paralysis  of  the  eyelwdls  eatne  on  witliin  Iwenty- 
foiir  hours,  atid  at  the  »ume  time  he  develo|M,*d  a  very  marked  define 
of  ataxia.  He  swayed  in  st:in<liiig  with  eyes  closeil,  ami  his  gait  wu 
exactly  like  that  of  a  well-marked  ca*e  of  tabes.  The  molioiM  of  the 
hands  were  also  dislurlie*!,  and  all  the  tests  demonstrated  an  extremf 
dt^ree  nf  inriionliiiatimi.  The  knee-jerks  wen*  Inst;  the  skin  refle«<« 
were  present.  In  addition  to  the  ataxia  there  was  aetuid  weakness  of 
the  mnseles,  which  was  more  evident  in  tJie  arniH  and  hands  tJinn  in 
the  lower  extremities.  He  had  fonuieatiou  in  the  le|rs,  but  not  in  the 
bands,  and  there  were  no  lightning  pains.  He  had  great  difiienlty  in 
swallowing  solids  as  well  as  liquids,  which  seemed  to  point  to  some  in- 
volvement of  the  muftcles  of  dejihuition  as  well  as  of  the  s«ift  |>alaie. 
This  condition  remained  stationary  for  about  tlirct'  weeks,  and  (hen  all 
the  symptoms  iM-gan  to  piss  ufi'  gradually.  His  recovery  was  not 
complete  until  six  months  after  the  om^'t. 
K  A  girl,  age<l  thirteen  yeare,  afier  sufiTering  for  a  few  days  fprmi  a  slight 
HBorethn»it,  found  heraelf  unable  to  see  clwirly  beetiuse  of  the  develop- 
ment of  a  paresis  of  accommodation.  There  followed  a  slowly  pro- 
gressing ataxia  of  the  upper,  and  later  of  the  lower,  limbs,  with  nu- 
oertaiu  g:iit,  disturbance  of  touch,  pain,  tcraj>cratnre,  anil  nuiscular 
senses,  with  di-laycd  H'tisation  of  jmin  and  loss  of  tendon  reflexes.  At 
first  she  felt  shrx>tlng  pains  in  the  limlis,  but  later  these  e«tHe«l.  There 
^BfTos  at  no  time  tenderuesj*  of  the  nerves  to  pressure.  After  tlirec 
^'tnonths  bulbar  symptoms  appettn^l,  atrophy  with  jKiiT'sis  of  the  tnngiie, 
diHiculty  in  swallowing,  s)>asms  of  coughing,  weakness  of  voice,  aud' 
paralysis  of  the  |>idate.  The  must-lea  of  the  han'ls  t>egan  to  ntiv>pliy 
about  the  time  that  the  bullKir  s>inptotns  commenced  and  aonii  weroj 
useless.     In  the  atrnphie  mu^les  the  famdic  r«-aclion  was  alnti^nl,  Lbaj 
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jj^voaie  tuiK.'h  n^uond  and  veiy  slow.     Nine  mouths  aAer  tlie  onaet 
she  died  of  pneumonia. 

The  aulop.'iy  showwj  the  braui  and  ppinal  cord  to  be  norma].  In 
all  ihu  i»enphfi-al  lu'ivtw  i»f  the  i'Stryniiiiw,  a*i  well  an  in  the  hypo- 
glogeal  and  recurrcut  laryng««il  nent'S,  well-marked  atrophic  dcgeiieru- 
tioD  was  fuund^  with  destruction  of  axis  cylinders  and  medullary 
shealhH,  and  with  tliickcniug  and  increase  of  nuclei  in  the  oonuecttvc- 
tissuc  uheatliif.* 

MULTIPLE  NEURITIS  aUBSEQUENT  TO  THE  OKIPPE. 

Severe  attacks  of  neuralgia  aceompaity  or  follow  the  grippe  in  alwut 
15  [>er  cent,  of  the  cAmn,  and  are  an  evidenoe  of  dirt-ot  action  of  the 
poitixui  U|>un  (he  uerve  trunks.  'I'lais  trigemiiud  neuralgia,  oc-eipital 
neuralffia,  interoostaJ  iieurul|fia,  and  soiatica  fre<]UeutIy  develop  and 
fvmietlnu'.s  rini  a  very  seven?  and  long  ooiirse.  They  are  ixnawiomil ly 
bilateral  and  symmetrical,  which  ia  nire  under  other  conditions. 

Many  cases  of  l<K!al  ueurilLs  appearing  iu  oue  or  in  several  uervei^ 
in  the  body  at  once  have  l)een  obserx'ed  af^  the  ginppe.  Any  of  tlie 
cmnial  or  (Spinal  ner^'es  may  be  involved. 

it  18  not  niieiimninn  for  fineh  a  neurttifi  to  attack  ftvmmetritsil  ncr\*e8 
on  liotli  sides  of  the  ImmIv.  Thus  I  have  aecn  bfjth  penmei  aflectcd, 
botJi  ulnar  nerves  afftt^tc^l,  bntli  auilian  m-rvi's  afTiirled,  uiid  tlie  bnirli- 
ial  plexus  affected  on  both  aides.  In  all  thc%  cascts  tlie  neuritis  ran  a 
typical  course. 

Draper,*  Remnk,'  and  Bernhardt  *  recorded  cases  of  multiple  neuritis 
aooompanieil  by  acute  ataxia  tbilowing  the  Hrst  epidemic:  of  influenza, 
1890.  Mills,'*  Huzzard,*  Kiaenloeh,'  Savage,"  and  othei*s  subeequeotly 
reported  eases  of  multiple  neuritis  with  eensory  symptoms  and  with 
paralytti.t  without  ataxia,  and  various  writers,  in  eon6rroiug  these  obser- 
vations, have  descrilxxl  esises  iu  whii-h  the  enuiial  nerves  of  one  or 
botli  si<les,  tlic  ocular  nerves,  the  facial  nerves  of  one  or  both  sides, 
and.  the  palate  have  been  involved.  In  a  few  aises  oMleniii  in  the 
limbs  has  been  noticed  as  a  prcunineut  symptom.  These  cases  have 
developed  within  one  or  two  weeks  of  the  attack  of  inftnenza,  have 
reacluMl  tJieir  height  a)K)ut  one  moiitli  aHiT  the  attack,  and  have  re- 
mained fnr  many  months.  A  few  case.-}  with  rapid  rwovery  within 
two  months  have  been  seen.  There  are  no  |>arlicrnlar  features  to  dia- 
tinf^uish  thci*c  cases  fmm  the  ordinary  types  uf  neuritis,  aud  there  ia 
no  special  treatmeut  for  them. 

)  Kasl.     DmiU  Arch.  f.  klin.  M^.,  188B,  Bd.  xL,  B.  41. 

'New  York  Mc-diral  Kecorcl,  ISIK),  p.  239. 

»  Berliner  ktin.  Wwheii.,  18W,  p.  181. 

Mbid.,  p.  643. 

*BcNkm  Medial  and  »urfri«il  Journal,  \992,  |)p.*S49,  405. 

^TntTHHcUom  uf  tli«  Pliiladelpliik  MLdical  Socictv,  1892. 

'Nonmlog.  iVmralbl.j  IHVi   ,».  ;«o. 

*  Juurual  of  tb«  .^.iiutriaui  ^Ic<li<:at  A;MDCtatio«,  Julj  24,  1807. 
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MULTIPLE  NEURITIS   SUBSEQUENT  TO  VARIOUS  INTEOTIONB. 

It  is  still  eomewlmt  a  mntl<>r  of  oonjectuiv  whether  cases  of  poralrsi 
following  typh()i(l,  typhu*^,  and  maluriiil  ftrvcns  art*  due  to  an  afl«iiiiHi 
of  thu  |H.>i'iplieRil  m-rves  or  of  the  npitml  conl.  The  rwiearches  of 
Pitree  and  A'aillard '  have  sliown  tlmt  extensive  de^uerarioD  of 
IMriphera!  nerves  is  to  \iv  found  in  the  bwlies  of  jiutieii(»*  who  have 
died  of  typlioid  fever,  and  tliey  have  aI«o  demonsttratt-d  that  lina* 
fevers  are  otlen  folllo^^■ed  by  lotal  neuritis  as  a  sequel.  Cases  of  mul- 
tiple ncuritiK  wiih  autopsies  have  not  as  yet  been  rt'portecl  aUor  typlK^id 
or  typhus.  It  is  s«)  etiuiuiou  in  ^>VGre  cases  of  these  diiMaisrs  to  tHr 
alooholii!  KtimulHntM  as  a  re'iiutly  tUut  it  ik  not  imjKfH^ble  tlml  in  !irinM> 
of  these  cases  the  real  c:iU8e  of  tlie  dlsciise  was  u1<x>holie  p<MSi>niD|f.  lu 
several  hoirpital  ca^s  which  I  liave  sccu  thiii  has  been  uudoubtodlr  the 
cauac  of  the  supjwscd  post-typhoid  neuritis,  tlie  symptoms  Ijcin^  kk-o- 
tical  witl)  tho.'^'  (K-curriuj^  iu  alcoholic  cases  and  iucludin^  cerebnl 
Bymptoms,  delusions,  and  loss  of  memory.  Hence  great  can*  should 
be  takpT)  in  reaching  a  conclusion  l-hat  any  post-lj-phoid  csise  is  rtnlly 
due  to  the  infection,  although  all  writers  on  typhoid  emphasiKc  the  pu»- 
ftibility  uf  nmltiple  neuritis  as  a  se^piel. 

Buzwitxl  ret^onled  '  two  ca.Mes  of  paralysis  following  malarial  feveFj 
in  wliich  all  tlie  syuiptunis  poiuled  to  au  atTecti^iu  of  the  periph 
nerves.     In  this  country  Gibnev  has  dejicribe^i  several  cases  of  pan!- 
ysis  of  the  extremities,  of  sudden  onset,  rapid  course,  and  prompt 
recovery  under  hii*ge  doses  of  <{uinine-,  which  he  considemi  iiia 
Tlio  following  ca»i,  etivn  with  Holt,  was  of  this  nature : 

A  liealtliy  boy,  aged  ten  yeare,  was  suddenly  seized  with  a  diill  and 
fever  aud  wiili  pains  of  a  severe  kind  iu  bt>th  legs,  associated  wj 
wealuiess  au  that  he  could  hardly  staud.  The  pain  was  referred 
the  sciatic  nerves  aud  was  aroom]»anie<l  by  numbness  and  ttn^liugof 
tlie  feet  and  k-gs.  There  was  marked  tenderness  both  in  the  wainw 
of  the  seiutics  and  in  the  muscles  of  the  thi;;h  aud  li-^.  Thei-e  w;ts  h 
of  tendon  reflexes,  preser\ation  of  skin  reflexes,  and  marked  piircsis  i 
all  the  muscles  of  the  legs,  no  that  he  rajuirwl  help  in  wnllcin 
There  was  no  ataxia  aud  no  iucontincuoe  of  urine,  The  syrnpioi 
lasted  about  twenty-four  hours  aud  then  decreased  iu  severity  durin 
the  fttllowing  day,  but  rwunT*l  on  the  third,  and,  after  a  remission,  oa< 
the  fifth  djiy,  with  k-sseued  severity.  The  periodicity  of  the  affection 
aud  the  rapid  euro  under  quinine  lefl  no  doubt  aa  to  its  nmlarial 
nature.  During  the  third  day,  at  the  time  when  I  saw  him,  there  wu 
redness  along  tlie  ct)urse  of  ilie  sciiitica  and  in  the  region  of  the  rigfat 
median  ner\*es  and  extreme  tenderness  idoiig  tlie«e  nerve  trunks,  in 
Eiddition  to  the  symptoms  mentioned.  The  elwtric  condition  was,  un- 
fortunately, not  teste4l ;  but  iu  Westplial's  case  iaradjc  contractility 
was  totally  al>oli>;htHl  during  theatL-u'k.'  In  this  case  the  active  maui- 
featatioD  of  the  mahirial  poisoning  was  by  general  neuritis.     In  Bu£- 

'  ReT.  do  MM.,  issfi,  p.  flSO.  V&i  N^Trilw  peripTieriquefc 
'PMRLlvKig  fiTim  Pi-riiiluTiil  Nimrilis  [i.  101,  IaiikIoii,  1886. 
•Seurolog.  Ctftitnilbl.,  1&S6,  p.  187. 
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[itfie  malarial  attacks  pivoeded  the  nervous  afffictioii.     The 

ferncffin  mi]j4clu8  and  nervt^  luil  nn  doubt  i-egnnlitig  Hw  ]K>riplieral 
natiin-  of  tlie  disease. 

I  have  rect'Qtly  sroeii  a  vei-y  seveiv  case  of  gcncnd  neuritis  with  total 
pamlvsis  iq  both  arui»  aud  )i^  Iiistiuf^  nmny  tuuutlis^  aud  iHHulysiD  of 
the  dinphnigm  which  lasted  tor  two  weeka  and  was  attended  by  rapid 
pulse  aod  gntat  fOEhaustiou.  Id  this  case  the  only  rau^e  aAcertaiiuhle 
wmB  an  attack  *A'  wvere  dengue  fevtT  whi(!)i  iniiniHliately  preixnlfci  the 
[KiruJyms.  The  jiotient  was  an  engineer  and  rontnicU^d  the  diseane  in 
S«ith  Anieriea  and  waa  bronght  to  New  York  witli  great  ditfii-nlty. 
Hi'  had  eerebral  ^ynipbDtiis  for  some  weeks  at  the  height  of  the  diseaac- 
^enritis  following  variobi  i^  a  ram  compltoition,  and  the  following 
caae  is  the  only  one  on  reeoixi  in  which  an  autopsy  showed  the  lesion 
tA  be  a  nmltiplc  neuritis: 

A  young  man  had  varioloid  in  November,  18M1,  and  while  mn- 
VMltfs(*ing,  six  weoki^  later,  bogiui  to  sutler  from  severe  pa!n»  in  his  four 
extremitioB,  eMpM'iallv  in  (lie  joints  of  Wis  arnut,  whieb  were  ilitignosti- 
ca(«d  aa  rhcumatie,  alth<»ugh  there  wim  no  lever.  Soon  atWr  there 
fiJIowed  a  true  paresis,  with  progressive  atropliy  fif  the  muwlcjii  of  the 
fimuiiu  and  l^s.  The  mu^tlcH  al  the  Kume  time  became  ve r>'  tender 
lo  tnoch  or  prusure.  The  tendon  reflexes  were  much  diminished. 
ReAetMa  of  d^^nemtion  di'-vetope<l  in  all  the  |>aretii!  musclej^.  The 
in  the  joints  aud  limbs  eontinnwl,  but  were  less  i*i!ven^  than  al 
outset.  The  sensibility  of  the  nkin  was  about  uormnl.  T)kc  nerve 
iki  wcrp  tender  to  preamire.  ProfmH>,  ofTeosive  perspiratiuu  in  all 
four  extreuiitiea  was  a  distre^iug  symptom.  Them  was  no  tetideney 
lo  bedisores,  but  ao  extem^ive  jH>mplii^u.'4  developed  in  the  leg^,  ami 
die  pains  became  more  severe.  The  patient  ilii**!  uf  pneumonia. 
Autopey  showed  tlie  brain  fiBdeinatous  and  the  c^ord  in  a  HLitc  ot 
ic  congestion.  The  puthologieal  changes  of  imp«>rtancc  were 
_  tn  the  nerves  aud  mu^'lcs.     The  uutjority  of  the  nerves  of 

all  the  extrimities  were  found  in  a  stjite  of  degcucration  and  atrophy. 
There  was  marked  degenerative  atrophy  and  fatly  degeuerutiou  of  the 

Scarlet  fever,*  meiisles,'  whooping-ooiigh,*  and  mumps  have  bee& 
ta  III  Ik  fnlluwfd  by  neuritii*.  botli  lixvd  and  multiple,  bui  the 
mre  so  rare  as  to  require  only  a  mentlou. 
Multiple  neuritis  following  erysipelas  or  of  septicemic  origin  has  been 
reported  by  French*  and  Gttrmau"  authorities.  £  have  seen  u  severe 
out  iu  which  the  only  cause  found  was  a  long-continued  ituppurating 
tDOlh.  Tlu«  patient  had  a  continual  fever  duriug  the  early  part  of  the 
disettsi-.     Bur\-'  reporUHl  a  casi>  in  which  au  infected  wound  of  the 

•  P.  Orwvo.  Milaoa     CentnlbL  t.  umk).  WImq.,  ISSfi,  p.  093. 
■M-  J.  [U>*-'tl"      Jiiiirnal  a(  Ni^rrooB  nnd  Mental  Diiteues,  188S,  p.  401. 
'Allm.     Mwliod  News.  1891,  p.  617. 
'  I«nrai.      Allg.  Wimrr  med.  ZMtfch.,  1S98,  Nr.  29. 
^OatvjL     Bene  n«amlo«{qtK>,  1S03,  Kr.  1  ct  2. 

>OertnnlL     DmisHu^  am).  Woctica.,  1808,  p.  14.     Knuu,  Wiuoer  klio.  Wocbeo., 
JT,  Nr.  4a  ^ 

'  Km  and  Butj.    Ftripboml  Xvuritie,  p.  291,  1893. 
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fin^T  gave  riae  to  eocondary  absoefises,  nn<l  then  miUliple  neuritis  tk- 
velopod. 

Butli  local  and  multiple  nLUiriliH  Imvc  Iw^m  known  to  develop  suhje- 
qmuit  to  attacks  of  f^tnorrliosi.     They  have  on  8[K!ei!il  eharaftU-ri^ricfi. 

Gt-mian '  authora  have  descrilMHl  many  caaes  ot'  so-called  puerperal 
multiple  neurititi ;  imwos  that  appeared  to  be  of  tlie  iiifeetiouM  typi-  uid 
dne  to  septieaeniia  following  abortion,  init<i>arriage,  or  dellx'ery.  Thtst 
cusQS  art*  not  to  be  coiifomidcd  with  tlie  local  DeuritiB  of  the  socral 
plextiH  roiist^jiient  upon  compression  of  this  plexus  during  lalwr,  not 
are  tJiey  to  be  eoiifoundwl  witli  vases  of  niyelilis  oon«eqaent  iipun 
auieniia  of  the  spinal  oonl  subsequent  to  coiitinemcnt.  The  cages  re- 
corded by  tJie  GeruiaDH  have  been  of  geiieml  widespread  multiple  oeo- 
ritJe  of  the  septic  typo.  Such  coistM  have  not  been  fix-qncntly  obserred 
in  this  country,  ihoujih  1  have  knowledge  of  four  such  cases,  and  in  the 
large  niiiteriaj  at  the  Sloane  Maternity  Honpital  there  is  no  rc<H»rd  iif 
multiple  neuritis  oc^^nrriiij;  in  the  course  of  pi^eirnancy  or  aiWr  kbor. 
C-ases  of  neuritiH  developing  during  prej;uancv  and  trattHl  to  Uie  exliaufr- 
tion  following  long-coniinueU  vomiting  01*6  uot  unknown,'  but  are  doc 
of  the  septie  tyire. 

LEPROUS  N£tniITIS. 

Midtiple  ncnritis  occuiTing  in  leprosy  is  a  very  rare  affection  in  thii 
country,  but  is  of  souu'  inlcivst  on  acennnt  of  liie  fafl  ihat  it  is  the 
only  form  nf  neuritis  in  wliicli  the  luicillus  uf  any  diseuHe  lias  Iimd 
fuuud  in  nervcij.  This  bueillu^  locates  itself  entirely  in  the  intvrstiliil 
tiaeue  of  tlie  nerve  trunkii  within  the  sheath,  in  the  perineurium,  and 
by  its  dire<-t  imtjitinn  prtxlufx's  hyixTplasia  of  connective  tissue.  This 
catuftt'S  a  coniprcpsiun  of  the  nerve  iibIT^  and  a  se«^ondani'  dt^Hit-ratioo 
in  thern.  Here  and  there  along  the  course  of  an  affected  oerve  are 
found  small  bulbous  enlargements  where  tlie  connective  tissue  is  |iar- 
lieularly  thick.  The  ehniiges  in  the  nerves  themselves  are  those  of 
simple  degeneration.  The  lesion  Is  due  to  the  direct  effect  of  the 
bacilli  and  is  uot  secondarj'  to  auy  iute<;tion  or  any  poiwning  e<mveyed 
to  the  nerves  through  the  blood.  For  this  reason  it  is  a  localized  ueii- 
ritis,  but  is  multiple  in  its  character,  imu^much  as  very  many  of  the 
terminal  branches  of  tlie  filaments  of  the  nerves  are  involved.  (See 
rhit^-XVII.) 

Symptoms.  —  Tlie  symptoms  of  leprous  neuritis  are  liic  gmdual 
dev'elopnieut  of  irr^rulur  areas  of  auicsthesia,  the  occurrence  of  par- 
alysis and  atrophy  in  the  }M?ripheral  |>ai-ta  of  tlie  limbs,  and  tlie  pro- 
duetiou  of  trophic  disorders.  The  ansesthesia  is  extremely  irregular 
in  its  distribution,  depending  wholly  upon  the  brauchefl  of  the  uerve« 
which  are  iiffccied  by  the  i)iM>nse,  irrngular  phiqui«  of  ana^sih(>$ia 
ap{>earing  here  und  there  U|>on  the  bauds  and  feet  or  upon  the  foreurnM 
and  legs,  and  on  the  trunk,  uud  not  infi'wjufntly  U|»on  the  face.     These 

'  M<iebiu».  Miiiidiuiier  iin-d,  Wocbcn.,  1890,  Nr.  14.  Matlw,  Wiciior  kliu.  Wovben., 
189S,  ti.  .'.37.     JoUv,  Anh.  f.  Psvch.,  1807,  p.  650. 

*8tude\.  2t«w  Vork  l'ulycluii&  1893,  IfaucL  Steinbo,  OwitivlM  toed.  WooImb., 
1885,  p.  «L 
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bclin  areas  do  iiut^  as  a  nile,  wrrespuiHl  to  the  dlstributioa  of 
■r  CM  nerve,  ni>r  ore  dicy  symmetrical,  a»  in  ordinary  cases  of  rnul- 
Iple  oearitis :  but  are  extremely  irn-^iihir.  They  are  att<;n<Ied  by 
ihntftn  anil  tinjflin^  uml  burning  wnsittinnH  or  u  pnin  of  tili)>^it  dc- 
Tlie  lofts  of  senmbility  may  aifwt  touch,  iem|K!niMire,  and  paio- 
1^1  MtuKLtions  H|uully,  or  any  one  of  thoeo  may  be  alfccted  alone.     A 

Fi'..  1(«. 


AttPfHtf  *ai\  im|ih1<-  t-lmnpi'*  In  hinil  and  GD|)4<r*  tu  a  CUM  orif>|iroiiiri«urll>*, 

lif  poin  and  Icmpenilure  wn^-,"!,  while  touch  is  preservwl,  is  not 
i**>mnmii,  hciK-e  the  disease  b:is  Ijoen  mistaken  for  syrinjyomyelia. 
'be  (Kiralysia  is  usually  fouixl  in  the  very  j^uiall  muf(cl<w  of  ihe  bauds 
and  feet,  but  nuiy  extend  to  the  longer  raajw^es  of  the  extremities,  and 
ik>t  uucunimonly  a  few  i>f  the  faetal  nniM'tes  are  [MLmlyzed.  A  pro- 
gTBisive  atrophy  iKrurs  in  the  imndyzitl  uuitTieles,  with  reiietion  of  de- 
gCncnilioti.  Then*  im  a  hiss  «if  ine«.rhanifal  ex(Mtal)ility  in  the  inuwles 
affectnl.  The  tniphic  disturlinnees  present  in  the  disi-ase,  viz.,  whitish 
crdorr<l  phu^ta-^  i^u  the  skin,  [)ec*u]iar  thiekeninj^  or  atrophy  of  the  skin, 
le  ^Uvitiy  piirfaiy,  i)ie  nleemtiont^,  and  the  gradual  Um»  ofgiibBrauce — 
to  Ix'  rejpirded  cither  bb  a  part  of  the  diw-ase  leprrwy  tJian  a»  evi- 
of  the  local  iiffo<-tion  of  the  nerves. 

'^.10-'^  illiixlnilf-1  the  tvnditiou   oi-eaeioniilly  residting  fn»m  an  ex- 
•me  condition  of  aoa^thetie  leprosy,  the  photDjfniph  Uriiij;  taken  from 
patient  flci-n  hy  nw  in  eonsnltjition  with  Piffanl  —  one  of  the  few 
_  WW  of  the  kind  set'n  in  New  York  within  the  ]>iiHt  twenty  years.     The 
eodn  of  ttK-  thumb  and  foretiucer  had  l)een  eroded. 

Tlie  discaw  is  a  slowly  progrc^vi>  one  aud  trcatmeDt  appears  to  be 
of  no  avail. 

Tlic  dilTemntlal  dtl^(ooau  Itetwi'f'n  Icpm  anifsthetiea  and  »yrin^ 

nyelm  it*  MMnetimnt  Cfmiowhat  difliciih,  hh  thv  intphie  di^turbanee^ 

hrtic  Amu,  and  museuJur  jvdtiios  of  irregular  iliMrtbutiut)  uct'UT 
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ID  botli  diseases ;  but  the  distribution  of  the  anesthesia  is  osoillj 
greater  in  syringomyelia  and  bcgiiis  in  (if  it  is  not  entirely  limited  Id) 
the  upper  extremities.  White  plaques  are  not  common  upon  the  gkii 
in  syringomyelia.  Bulbous  swellings  upon  a  nerve  trunk  are  not  ielt 
in  syringomyelia,  while  in  lepra  anssthetica  Uiere  is  an  abseooe  d 
those  symptoms  of  spastic  parapl^a,  disturbance  of  the  bladder  nd 
rectum,  and  increased  reflex  activity  of  tlie  1^,  which  are  commmlF 
found  in  syringomyelia. 

Rt-ferenttes  may  be  made  to  the  articles  of  Schultze,'  Dehjo,'  Zim- 
bacho,'  I>aehr,*  and  Blascliko."  1 

>  Deutsche  Areh.  f.  klin.  Med.,  1888,  Bd.  48. 
*St.  PetersburR  Wwhen.,18«9,  Xo.  42,  and  1890^  Xo.  48. 

*  Vf rhandlnn^n  dee  intcrnationale  wiBHenBchaftlichen  Lepra  Confemm  ni  Be«^ 
October,  1897. 

*Aroh.  r.  Psych.,  Btl.  xxx.,  323. 

^  Die  NervenkiaDkhcitscrechcinnDgen  der  Lepra,  Berlin,  16S9. 


CHAPTER  XT. 

EPIDEMIC  MULTIPLE   NEUHITIS. 
BERIBERI    OB   KAKKE. 

Iir  1882  Professor  Schciibc,  of  Tokio,  J:i]Hin,  cnllwl  tlie  atteution  of 
EuriipLiiu  plivHiciaiis  iti  flie  existt'tico  nf  a  iKH-ulinr  afl'wtioti  prcvnilinj; 
anioDjr  the  JsipaiiL-se.'  It  was  calltnl  kiikkc,  from  tlie  two  Cliinese 
woixIb — kiakii,  meauinp;  \c^,  mid  k**,  niraiiiuf;  tfisraso.  It  had  Wii 
knowTi  jinnmj;  ilic  Cliha'so  for  (n'liltirirs,  iK'iiig  iiu'ittioinul  by  riume  in 
Cliinew?  iiu'<lii.':il  hrxiks  wriltoii  '2liO  li.  C,  aud  fully  disiruHHi'd  by  nn 
euiiiH-iit  Hutliin'  in  iitrt  A.  !>.  It  ixiim-d,  Iiowcver,  lo  pix-vail  in  Cliiiiu 
aliout  two  liiiiidixHl  years  ajro,  aud  of  late  it  is  foiuid  <'liicfly  iu  Jit|>au. 
Tiiere  itH  impoitamrt!  la  t-oru-idenible,  sjuce  it  jh  ai  pivvalejii  'Jiat  in 
1877,  14  ptT  cpiit.  nnd  in  1S7K,  ;J8  per  cent,  of  the  m<>ii  serving 
in  the  arniy  siil!'erf*J  fi'om  it.  It  is  oousiden^l  a  niia-vniatic  iufi-t^iiims 
dinsiAe  hy  St^hcnbe,  although  Takaki  c'oiimiloi'ei]  it  due  iti  some  way  tu 
tlie  diet  of  riw  and  fish.  Braddon  liiis  |Miiiite<]  out  that  ovcrj*  beri- 
berie  iu  the  Oricut  is  a  ritx--eater ;  lh:it  |x>r«>n.4  on  ri<'t-fr«;  diet  do 
not  gpt  lieri-btri ;  timt  ihr  iinpurmtiou  ft  uuiuhini-niilled  rlcv  into  any 
part  of  Uie  wurld  is  followed  by  bi'ri-l>eri ;  thiit  the  users  of  biiine- 
milled  riee  do  not  get  beri-beri  j  that  if  from  any  caiutc  the  home 
»iip|ily  18  exiiunatit),  U'ri-beri  will  break  out.  on  llic  iiii[Hirtatiiin  of 
miu'bine-niillcd  riw.  He,  tberL'fore,  eonfludes  tliut  In'ri-lHri  im  due  to 
a  Haprophytc  in  the  rice  |M.'riearp  which  JDvuilett  tlie  dead  decorticated 
rice^rain  oraleurone. 

In  the  primitive  preparation  the  rice  is  husked  in  a  mortar  and  then 
iKiileil,  (viusing  the  pL^rii!»r|>  to  adhere  to  the  aleiinine,  but  giving  the 
ri(*  a  dull  appj-annice.  Thi-  adhesion  of  the  |»ericurp  pn?ventri  the 
invasion  uf  tlie  aleunnie  by  the  toxic  :tgv-nt,  and  riiu'  wj  prcpanxl  does 
not  cumc  Ih-'ri-beri.  But,  on  (he  other  band,  a  fiual  step  iu  the  muehine 
milling  of  riee  ia  it^i  being  piisHed  tbiviugh  leather  )>«jli.shera,  thus  re- 
moving the  periesirp,  wbtw<-  br<')kou  parts  mix  with  the  kernels  and 
aMow  the  toxic  .agent  free  aeeess  ti>  the  riee  grain,  a  step  wliieh  pro- 
duiTeJS  a  nner-hiokiug  gnuu,  but  a  n»on^  ilaiigeniufi  article. 

It  has  l>een  found  that  a  toxin  railed  "  arsin  "  exlMs  in  the  pcrieurp 
of  riee,  (Htssibly  of  fungoid  origin,  and  this  can  cause  beri-beri.  If 
the  riee  is  pro|X'rly  prepared  or  '*  ciire^l  "  tliis  is  i-euiovwl,  but  '*  paddy 
rice  "  not  ho  eurt^l  contains  it  aud  itt  the  eauije  of  the  diiteaiie  among 
the  Chinese.  Cooking  does  not  "cure"  the  rice.  iSince  wheat  luui 
substituted  for  ri<;e  in  the  diet  of  i*ome  of  the  barr.ieks  and  pridons 
■  DeutMlte  Areli.  f.  klin.  Mi'd.,  vok.  xxviL  uid  zxxi. 
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Ju]iaii  tlie  (litfejiHf^  lias  betiti  \eM 


ID  Ju]iaii  the  (litfejiHf^  has  betiti  leM  C'(^»innK>n.  It  occun)  ui  epnlcun*, 
but  ii4  iilwuys  eiuleiuk'  in  Japua.  It  rarely  utUicks  Kuroprati^.  Mtiil; 
not  ooDta^iout^,  the  fli^>iu«c  \s  trautimitted  bv  human  b<^infrM,  for  out- 
bnsike  hnve  cjctairrwl  on  islumlH  fonnerly  froi^  Jiftor  the  lauding  of  per- 
sons who  were  aflected.  It  atTeitlti  tVmule^  i-arely,  only  H  jier  unt  of 
the  nawj^  bttiug  in  womrru  ;  and  it  is  the  youth  of  tlti>  hind,  betw(«a  thr 
ages  of  sixttfu  uuil  twfiity-five  ywire,  wlio  suffV-r.  Kxposure  U>  ''  i  ' 
and  cold  in  rn>w<ltsl  dwellings,  such  an  Imrnicksj  iDcreoaca  tin-  li;i-: 
to  the  uflVftion.  The  umjority  of  the  cases  occur  during;  the  hot,  daiLj- 
months,  but  8ome  are  always  under  ub»er\'aHon. 

This  diM^AC  18  not,  howewr,  cunfiuc^  to  Ja|Hin.  It  has  btto 
obsfrvwl  for  niiiuy  years  in  the  islands  of  the  Paeifie  Ocean,  pspe- 
riully  iu  tlu;  Pliilippiui'S,  hi  Iiulia,  CVylon,  mi  tJiu  we.'^t  eoasl  nf  ibr 
Red  Sea,  in  Bitrneo  and  New  Guinea,  in  Brazil  and  Cuba,  tio 
the  isthniuij  of  Panama,  and  iu  tlK>  Dutch  ix)s».'8Hious  in  the  C'liina 
Sea.'  It  is  there  known  under  the  name  of  beriberi.  It  is  endemic 
in  thefic  regions,  but  oeatsinuully  (KK'urs  as  an  epidemic.  An  intenwt* 
ing  ni'ciiunl  of  HUrh  an  epidemic,  occurring'  in  1SA2— S.*{  in  Manila,  in 
the  Philippine  Isluiidis,  lias  been  given  by  Koeniger.'  It  apptvti^  that 
in  the  fall  of  1882  an  epidemic  of  cholera  occurro'I  iu  Manila  of  tmch 
severity  that  20,000  persons,  in  a  p4^)pulation  of  400,000  were  atfectMl. 
Aa  a  precaution  agnini>t  thia  diaeafN-  the  native  population  lived  for 
several  niontlis  exoliwively  upon  rice,  refusing  to  eat  fruit  or  fish, 
which  are  their  other  ohief  articles  of  diet.  As  the  epidemic  was  sub- 
siding a  terrible  cyclone  devustuteiJ  the  eity,  destroying  tlte  light 
wooden  hou^>e8,  aud  leaving  'JO,<X>0  families  homeless ;  ami  these  poor 
people  were  expoiied  for  several  weeks  to  the  inclemency  of  tlie 
weatJier,  which  at  this  time  of  tlie  year  was  raiuy.  A  few  days  after 
the  cyclone  the  epidemic  of  beriberi  began,  and,  an  the  diaeaae  had 
never  Ix^fiirt*  ap[>can^d  in  Manila,  the  unknown  uftetrlion  excited  great 
alarm.  This  was  iucreaiwd  by  Itrt  fisirful  mortiiUty,  flO  pt'r  cent,  of 
the  wirly  wi^es  proving  fiitid.  Eurointins  were  exempl,  with  two  ex- 
eeptiun.-^,  and  the  Chinese  populaliou  did  not  suffer  greatly,  but  among 
the  natives  the  epidemic  waa  widetjpread.  Thus,  in  one  suburti  of 
Manila,  of  25,000  inhabitants,  .'JOO  die*l  in  the  course  of  eight  -weeks. 
Men  and  women  were  e<]unlly  afft-ct^tl  and  ]>ersons  of  all  ages,  except 
young  cbildrt'u,  were  attackwl.  The  di^«iiric  terminated  fatally  in  fmm 
ten  days  to  five  weeks  after  its  onset ;  but  as  time  went  on  the  propor- 
tinu  of  recoveries  iuereasttl,  and  by  the  end  of  March,  188^,  it  luid 
almost  disapiMsired.  The  months  from  Octolwr  to  Man.'h  are  the  dry, 
cool  season  in  tlic  Philippine  I^landi^,  although  the  clirnjite  is  tropical 
£xp(M>ure  to  heat  could  hardly  be  {Hiutddered  a  cause  of  this  epidemic, 
but  the  exposure  to  cold  and  damp  aAer  an  exclusive  diet  of  rice 
the  probable  cause. 
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Sponulio  casefi  of  beriberi,  or  kakke,  occaaionallf  appear  in  our 
hospitals,  iistuilly  in  the  porams  of  Chinese  or  Xlalny  sailors,  or  in  the 
pentf)iir4  uf  I nivi^Ilers  fmin  tmpit^tl  rlimtit^s  wlio  Iinve  been  (-xjnisod  to 
the  infection  in  the  place  from  which  they  came.'  In  1S81  n  Itnizilian 
naval  vesst'l  eiiiertsi  Siin  Fnuieiw'o  witlj  a  larj,x^  iihimImt  of  the  erew 
affeeteii  by  the  Jiwa-sc.  Tliey  wi-re  sent  to  the  Unite*.!  Stutes  Marine 
UoHpitai  aud  attendeil  by  Dr.  HelwrHinitli,  who  ^dvo  au  inleresliug 
account  nf  the  circumittaneett  leading  to  the  development  of  the  di^tease 
in  the  UntUd  SUiteg  Marine.  IlospUnl  li^pmi  for  1H81. 

In  188fi  a  eommissitin  wa«  a}ip«iint('d  by  the  Dutch  Govenmient  to 
invesligsite  the  snUjeet  of  Its  nature,  and  ihe  poUli-shwI  ri'iMirt.  einitaiiis 
the  following  staleraentfl.'  The  disease  is  imused  by  a  mieroorj^misra 
resembling  the  Ixirilhis  of  splenic  fever,  thoiij;h  somewhat  smaller, 
which  colors  with  fiiehsin  and  pentian-violet,  and  cjin  Ih*  seen  with 
a  power  of  .'>HU  diumeterti.  These  bacilli  are  found  in  the  blood,  Inngs, 
heart,  brain,  cord,  and  nenes  of  the  patients,  and  can  be  cultivated 
outside  of  the  body.  They  are  seen  in  pairs  and  can  l>e  fleparated 
from  the  ecrebro-spinal  fluid  in  the  aentc  utiige  of  the  disejise.  The 
germs  infort  WfHxlen  dwellinjfs  ehiefly.  They  may  be  eonveyeJ  by 
articles  of  clothinjr,  and  prohably  enter  the  body  by  the  luup-.  Direct 
coQtogioa  has  not  been  ob3or\'ed.  A  potent  predispoeinf^  cause  to  their 
nweption  in  the  bo<ly  aud  to  the  development  of  the  dipeuae  i»  lack  of 
nutrition,  eon*;<jneiit  upon  exjHi^ure  to  damp  and  cold,  and  upon  in- 
sufficient or  bad  fiMnl.  Tliirt  view  is  snp|Hirted  by  the  recent  studios 
of  Ilaniihon  Wright'  who  has  pmvcn  that  lhe<»rgiiuisni  gains  eiitnincie 
to  the  binly  tlirotigh  the  alimeniary  canal  and  multiplies  in  tJie  duo- 
denum. Wheate*  aflinns  that  the  infection  is  always  thnuigh  a  skin 
ahruf<ion.  It  is  probably  a  toxin  from  tliis  raicn)oi^pi3m  which 
pnxlucefl  the  nenrirtN,  as  in  caws  of  diphtheria. 

Symptoms. — The  «i«c8  of  lierilieri  are  divided  into  two  general 
claHwtn,  iu:cordiiig  tip  their  severity  : 

There  nre,  first,  slight  <^L*ie«,  in  which  tlie  onset  is  gnidiial,  l*eiiig 
usually  pre^-eded  by  n  little  fever,  coryza,  and  conjunctivitis,  which 
cease  when  the  acttud  syinjitonis  commence.  The  patient  first  uotltH.-s 
a  loss  of  ap{)ctite,  a  dull  oppressive  feeling  in  the  epigastrium,  nau^wa 
and  vomiting,  a  weak  and  heavy  feeling  in  the  legs,  aud  finds  that  he 
tires  so  easily  that  he  cannot  walk  as  much  as  usual.  The  fatigue  is 
soon  aHsociaUtI  with  numbness  and  pain  in  the  legs,  and  with  a  slight 
(edematous  swelling,  TheUj  if  not  ln^fore,  |)alpitnlion  of  the  heart, 
and  general  roalaii^?  are  felt,  and  the  patient  finds  it  ncccsi^ry  to  apply 
for  treatnient.  An  cxaminalion  then  shows  some  diminution  of  power 
in  the  feet  and  legs  aud  also  in  the  hands,  with  loss  of  tendon  reflexes 
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and  intieh  tenJeniesa  in  tite  muscles,  whieli  show  a  diminisliol  electric 
cxchabiiity.  Tlicre  h  never  auv  ataxia,  tliuii^b  the  pAtictit  swuyii  wbtB 
his  eyes  are  closed.  Thert;  U  diiKMivered  a  slight  dejii^ee  of  anastbem 
ol"  invgiihir  (lif*irihiilion,  rhiefly  in  the  \fpt  and  i?>  the  ra<linl  nervr 
rejriiin  on  the  fori'iinnt-.  Thoiigli  the  pjitienis  Itx>k  iRile,  exam  i  oat  ion 
of  tlie  M(iim1  does  not  show  any  murUed  unieniia. 

The  t'iivulntion  iu  the  exirenitties  is  shiggitJi.     Tlie  heart  is  irrt^euW 
and  railier  nipid,  an<l  the  owlcina  of  the  extremities  indiaitts  a  laiUirt      I 
of  it^  pitwi-r.      Wallaeo  Tayh)r'  found  tlial  a  (^phy^'UMipraphie  tracing 
la  chiimetenzt>d  by  a  ^iuddeii  u[>stiv>ke  in  ventricular  systole,  hy  a  pi*- J 
(ripitous  tlcHieiit  fn>ni  the  apex  of  tlic  perctissioD  -wave,  and  by  dicrotisiLH 
Beyond  this  piMut  these  eases,  whieh   make  up  the  majurity,  do  nnt^ 
advanee-     They  usudly  reenver  in  a  few  days,  or  at  nitxt  a  raooth. 
altliou^h  a  few  Ijeuonn;  ehrouiv  and  require  sevend  nM)iiili8  before  ihp 
cure  is  com[)k'le. 

There  are,  secondly,  severe  cases.  These  may  present  three  differ- 
ent types,  ihiiDtih  Wheate  believes  tJiat  these  typt'S  are  merely  stages  of 
the  dineiiAe.  Theii-  Ir.,  fijiil,  tlic  atrophit!  or  dry  tyjM?,  iu  whieh,  alW  aa 
onset  similar  in  nature  Id  tluit  iu  the  slight  cjiw.'m,  hut  much  nmrr 
rapid,  the  weakness  dovcloiw  into  a  true  |)araly8is  ast^ociated  wiiJi 
niurkud  wasting  of  the  museles  awl  rencticm  of  degeiieratioo,  witli 
gre:it  fhminntion  of  gidvnnic  excilnhility.  Within  :i  week  the  patient^ 
ban  to  go  til  IkhI,  iiiii]  then  the  paralysis  HKin  spit-sidx  fmm  the  Ieg«  tO'V 
tiu"  anus,  and  may  involve  the  tnmk  iiiid  even  the  faee.  Tlie  entire 
muw/iilar  system  wastes  away  until  the  piilieut  i»  a  mere  skeleton.  lo 
addition  to  the  motor  syniptoras  there  is  great  sensory  disturbanN. 
The  sufi'erttig  from  pitin,  pidi'ipsthesiie,  and  general  miniculur  tendeniesB 
is  extntmr,  and  the  patient  lir-s  Itiially  helpless  and  unable  lo  tolerate 
the  IlghteHt  toueh.  The  skin  may  be  glassy.  There  is  iL^itally  aotnc 
anewthesiii,  hut  it  is  never  eomph-te,  and  it  does  not  involve  tlie  trunk. 
Tlic  tem|K'nituix'!  sense  is  S(?liloiii  atTwTtol.  Pain  nuiy  Ix''  delayed  in 
truupdnissioD.  There  are  no  gu^tr!<;  Kvniptoms  and  no  (cdema.  Sou 
aiaoi  prove  fatal  fnuii  geueral  exhauHtiou  or  iulereurreiit  disease,  bu| 
the  m;ij<vrity  i-eeovcr  after  a  convalescence  which  laet»  a  year  or  more,,^ 
dimug  whieh  the  muscular  system  is  rebuilt. 

There  is,  secomlly,  the  hydropic  or  wet  rype.  In  these  heart  lailur 
appears  early  ami  If*  a8*x?i:ite<l  with  a  marked  decrease  of  arterial  teu- 
ginn  and  much  oidema  of  the  eiilin.^  bi^Hly,  the  etlhsiou  into  the  euvilies 
being  added  tu  tliat  beneath  the  integument.  The  swelling  of  the 
aKlenmtuus  ]iarts  conceals  the  atrophy  whieh  is  going  on  tu  Uie  mus- 
cles, but  this  is  iniheated  by  ilie  paralysis,  whieh  is  as  severe  as  in  the 
prc^e^ling  form,  and  it  becomes  evident  duriug  recovery  when  thiJ 
oedema  lia.^  subsi<lod.  V 

There  is,  thirtlly,  the  acnt«  pernieious  type.  In  this  idl  the  symp- 
ii>nis  of  the  two  former  ly|)es  apjM'Hr  in  nipid  HucceHsion,  and,  in  luUIi- 
tion,  gastro-lntestinul  syniptonis  and  a  suppression  of  urine  enmbine  to 
moke  the  condition  an  ulurming  one.     Efl'usioua  into  the  pleura  an< 
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pericarcUoin  appear  early.  The  pulse  becomes  small  and  irr^ular, 
■nd  cyanosis  indicates  the  heart  failure  which  precedes  death.  There 
•re  no  constant  changes  in  the  blood,  and  leucocytosis  lias  not  been 

fiMUkd. 

In  this  form  the  disease  may  run  its  course  in  two  weeks  to  a  fatal 
termination.  This  was  the  form  w^hich  chiefly  prevailed  iu  Manila, 
the  cases  of  the  atrophic  form  being  the  ones  which  recovered. 

Tlie  severity  differs  much  in  different  epidemics,  the  mortality  vary- 
ing from  2  per  cent  iu  Japan  to  60  per  cent,  in  Manila.  It  is  usually 
not  above  3  per  cent.  In  all  the  forms  there  is  some  danger  of  a 
mddea  heart  failure,  and  this  is  usually  the  cause  of  death. 

Trsatment.  —  As  to  its  treatment,  it  may  be  mentioned  that  qui- 
nine  &il8  to  influence  its  course  and  that  heart  stimulants  to  combat 
the  dangerous  complications,  hypnotics  to  counteract  the  paiu  and 
insomnia,  and  general  tonic  treatment  have  proved  of  the  greatest  ser- 
vice. Change  of  climate  is  often  attended  by  recovery.  In  the  stage 
of  recovery  electricity  and  massage  have  been  employed  with  advantage. 


Mnlllpic  NcnritU  aivl  Rheumatisni,  Ciout,  IKobete*,  TubercaloBH,  8jpliilu,  lod  Ckm- 
nanw.     Multiple  Xeuritu  of  Unknown  Origin.     Senile  PolTfietiritis. 

The  otvurroatic  of  multiple  neuritis  in  connection  witJi  certain  other 
diseases  htuj  Iw.'en  ubscrved  iii  so  many  (iises  an  to  have  ImJ  to  ilie 
hypotlicsis  tlmt  tlierc  niuitt  be  some  caumi  relation  between  the  tvo 
conditions.     The  dii^cajM^s  tn  whioh  neuritis  develops  are  of  a  nature  to 
afleet  the  ^neml  iioallli,  to  inipciir  the  nntriliou,  ami   to  produci;  t 
constitution  it  [  <li^ltirbunee  ;  but  it  becomes  evident,  fnim  the  fact  that 
only  n  Hnmll  jK^reenla^  nf  tlie  )iaticnt8  ^iifTerinf;  fn)m  these  di^vaiies 
dcvelo])  iK'oritis  tlmt  wmie  otiicr  wuwc  must  be  netive  in  oonJai)ctioD  j 
with  (hn  diiiea^.     A  conj^nital  or  acquired  weakness  of  the  Dcrvoos  ■ 
system  is  probubly  pn'sent  iu  eei-tain  indivldualti  and  predifipowfl  them  ^ 
to  this  com  plication,  when  they  fall  \'i('tims  to  other  afPections.     Thr 
diseases  with   wliieh  neuritif  is  frequently  aftsi>eiated  arc  rhrnmatjpvn 
and   g<jut,   diulx-tes^    tubcrculueis,   ayphills,  (.iircinonia,  senility,  ami 
urtcrial  Hclerortis. 

MULTIPLE  NEtTRITIS  AND  BHEUMATISM. 

Multiple  neuritis  is  very  rarely  to  be  traoed  to  rhenmati8m.  The 
8o-<'jiIUhI  "  rlieiinmtic  "  casea  of  the  Germans  are  eases  due  to  ex|h>»inrp 
to  coUl  and  do  not  present  the  ehanicteristic  symptoms  of  rheumatic 
fever  iiml  joint  afTcctions.  In  many  caj<c8  of  ncuriti.4  iconic  pain  in  the 
jointfl  on  motion  may  be  present,  but  it  is  very  seldom  tliat  the  red, 
awoUen,  oeflematoiis,  hot  joinirt  of  rheumatiam  are  found.  A  eridcal 
review  of  the  cjiai's  of  niultlplo  neuritis  supjKised  to  be  rheumatic' 
shows  no  conclusive  evidence  of  tlie  coexisteo<'e  of  the  two  diaefifles. 
It  is  not  enough  to  consider  pain  ancl  tenderness  about  the  rheumatic 
joint  as  evidence  of  neuritis  when  aniPi>thcKia  and  piiraly>4{.s  in  the 
donmin  of  thoi«e  tender  nen-es  full  to  appear.  Nor  is  it  sufficient  eNi- 
dence  of  rheumatism  to  find  painful  joints  in  teases  of  neuritis  witliout 
the  <i.>nNti(iitionaI  ellects  of  the  di.scaw;.  Henoe  it  Aeems  very  qora* 
tionable  wljelher  we  are  justified  in  oousidering  rheumatism  as  a  cause 
of  uiitltiplc  neuritiu.  It  is  admitted  that  local  neuritis  is  not  infr^ 
qucutly  ]u^»duced  in  the  vicinity  of  a  rheumatic  joint,  as  in  the  uaaefi 
fully  desiTilted  by  Bur>'.'    Thus,  in  rheumatisni  of  the  elbow,  the  ulnar 
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MxrtTiPi^  NExmnis  follow fya  oour. 

Dcrvc  uuiy  tKuiune  iiiflumod,  swollen,  ttiodcr  to  prcsanrc,  and  paralvMH 
ami  alt»pliy  of  the  interoawei  and  tlicoar  eminences  amy  ensue,  with 
atife.stlie.si;i  in  the  Imiicl.  80,  too,  i>oron<-al  nouritin  may  rt>sult  from  a 
rheniniitirdii  of  tli«  kiiop-  I  have  six-n  wveiul  ciwes  of  thit*  kind.  In 
auch  cases  there  is  a  loc^alizod  neuritis  due  to  extenrnion  of  the  inflam- 
raatoty  |>nKM»>!M»i  flirectly  from  the  joint  to  tlict  ncrv»t  paasing  over  it. 
"niis  c;itinot  he  cnnBitk-red,  however,  as  a  neuritis  due  to  the  stato  of 
the  hl<j<jd  wbieh  proiluees  the  rheumatism.  Furthermore,  an  error  ia 
often  made  when  the  tender,  stiff  joints  which  licvelop  Intv  in  the 
course  of  neuritis  are  termed  rlieuniatic  In  Uie  later  BtaRPS  of  alco- 
holie  neuriti»i,  when  the  tenderness  of  the  akin  and  miisi:les  and  the 
p^n  pnwhiced  by  any  motiim  have  hid  the  putlent  to  k(i>p  the  hamlfi 
and  fiiij^i-rs  and  toes  |>erteetJy  fixed  and  inmiovahle  for  weeks,  an 
ankylosis  of  the  smaller  jiiiiitJi  ufl<Mi  devcltips,  find  this  nuiy  lie  ju'oom- 
panied  by  some  thickt-ninj;  tjf  the  articular  surfaces  and  is  often 
utteuded  by  Uiiekeuinp  t)f  the  skin  over  tlie  knuckles,  and  by  profuse 
sweating  of  the  hands  and  fwt.  This  may  fzive  rise  to  a  condition  not 
unlike  that  rrsultin>^  frum  chronic  rheumatism.  It  is  not,  however, 
rheimi'ilio,  hut  is  tlie  nainml  soiiuol  of  itmcuvity  in  a  joint  wliieh  is 
fixed,  and  Is  a  tmphio.  sjTnptoni  of  neuritis. 

It  is  evident,  therefore,  that  it  is  a  mistake  to  reganl  neuritis  as 
a  fpwpient  result  of  rheumatism,  or  to  estnblifih  any  eiuisid  relation 
bclwcvEi  the  two  disuu^-s.  In  cjiw  the  two  diseases  coincide  or  follow 
one  anotlier,  each  should  Iw  treated  separately. 

In  the  course  of  a  exse  of  chronic  artioulnr  rheumatism  or  of 
chronic:  arthritis  deformans,  multiple  neuritis  may  devi^lop  fnitn  any 
cause.  1  have  s*'cn  sevenil  such  eases ;  hut  here,  nji;ain,  there  is  never 
any  certain  evidence  of  a  cniiMid  ivlation  iM-tWM-n  the  two  afTeetiona. 


MULTIPLE  NETJEITI3  FOLLOWINO  GOUT. 

Kenralpii  and  l(K-jdiz<-d  m-urilis  in  single  ner\'{>8  have  been  fre- 
quently oljser\'cd  as  a  complii-ntion  of  gout.  Of  late,  Knglii^i  writers 
have  called  atteuiiou  to  die  frc^tueney  of  attacks  of  multiple  neuritis 
aflWting  sj-mmetrical  uer\'es  on  l>}th  sides  of  the  body  aa  an  otx.-a- 
inonal  soqud  or  Hccouipiutimcnt  of  this  ocmstitutional  afi'ectton.  Sciat- 
ica and  brachial  nenritia  are  frequently  traced  to  this  cau.^,  Ruezard ' 
in  particular,  h.-w  described  «?veral  cjises  in  which  a  sudden  attack  of 
pain  and  numbness  in  the  hands  has  l)Ot*n  followed  by  wenkiicss  and 
hifta  of  &radi(!  excitability'  in  the  muscles  of  the  hamis  auti  tVirearms, 
and  in  one  axi^  this  txnidition  sixm  appeared  in  the  feet.  These 
patients  were  gouty  ]»ersons  and  acute  attacks  of  g«iut  had  ppeoetlcd  or 
ucconip:iuied  the  nervous  sy ntptonia.  Ebstein*  and  Grubc*  and  Kemak  * 
hav<j  published  sinular  cases,  and  all  agree  tliat  a  direct  relationship 

*Buxaud.  Hiinrcinn  Ixwinrw,  1885,  Uuicet,  vol.  H.,  p.  983.  Dycc  Duckworth, 
Gout,  Laodon,  1893,  p.  247. 

* K))Kh!n.  IVtittehv  mo<l.  W<«hen.,  1$98,  p.  489. 
'Grains  Muncbeoer  uwd.  Wochen.,  1899,  p.  23. 
'  H^ntiak.     Nothngol's  iqicc.  Puli.  u.  Thcr.,  vol  si,  Th,  Hi.,  p.  62S, 
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iptwpcn  p<»nt  mnl  ni-uritis  is  |)n>V(Mi.     .\  gi'ncral  pfriplieral  neurii:- 
aui'h  iis  the  li_irni  ucciirniig  JitU'r  ulctiliolif.:  ixiiwuiiii^  cir  afu*r  ox|inrtin 

cold,  ha8  not  been  ubacrvcd.  For  this  naisun  the  fiilluwipg  mat, 
In  wliidi  both  peruueiil  awl  anterior  tiljial  nerx'es  wert?  alTectMl  mJ 
the  KnialitT  branches  dI'  the  nerves  iu  the  haudu  were  aliK)  uivu)\'ed, 

V  l)e  rworJed  as  ol'iuterest: 

The  iHri<L'juii'  be-gaii  witli  a  M-vt^re  itohtiig  aad  burning  wnaalioo  abooi 
ic  toe-nails  and  upun  the  dorsum  of  the  right  t'cxit,  uluch  «ooa  d«vtl- 
0|H-il  ill  the  k'H  tb[)t  alnt).  Thm  itching  mid  Inirnln^  M'ii>9itiim  tbui 
cxtendetl  up  bdth  lej^  N>  Uie  knee,  !ntt  wiis  not  ut  lir^l  attendt."*!  by  any 
ehange  iu  (he  aptK-anuiec  of  the  skin,  or  by  aelunl  auarsthe^in.  After 
ecvend  remissions  the  syniptoius  bet^ame  more  iateu^>,  and  the  burn- 
ing and  itching  were  aecoinpauied  by  llie  apiK-nranoe  of  a  crop  of  mi- 
nnte  vesich's.  The  feet  tlien  l)ecame  «wollen,  the  ckin  bei-ame  gkwiiy, 
i-ed,  mul  extromoly  temler  to  the  slightest  toiieh,  and  the  wDi*atlon  w» 
one  of  gnait  pain  througliont  bnth  lower  extreniitiei).  Any  uiijisl 
dri'tisiiig  n|Miii  the  viiirfiii*e  iiitei)i^ifie>l  the  pain,  but  dry  drv.*«iitigs  or 
oily  iipplicatioiiH  -H-enHHl  to  give  some  relief.  Large  serums  blebs  fornml 
ujHtn  tlie  Hjles  ttf  die  Icet  and  about  tjie  toes,  ami  thei-e  waj?  eoutfider- 
ab!(;  efZ<'niatoii9  exudatioo  and  a  sealy  iippearaniv  of  the  ^kin  of  the 
entire  logs.  AHer  (hit^  eoitdilion  Imd  liusted  for  tliree  monthts  rimiUr 
itching  and  burning  h«'gun  in  tlje  hamls  about  the  fin^t-rs  with  ven' 
markiil,  dei'p-f>ealed  piinesthesia.  Fine  veeieulni'  pin-point  elevations 
in  ibi'  ^^kin  of  the  hands  aWi  up|Mmred,  hut  thi-M!  did  not  gn  nn  to 
the  fommtion  of  bleKs,  as  iu  the  feet.  After  two  mitnthss  the  skin  of 
tlie  leg»  liiid  beeome  thiekeued,  cnieketl,  aud  ninny  with  enuts  all  over 
the  siirfact',  aud  when  these  liiid  p<x>ipd  off  tlie  surface  waj»  re<l  awl 
very  wmsitive  to  light  pressure.  TIk-  nails  of  the  Uyea  were  thiekeiiedr 
nmgli,  Hlri!il4'r],  and  blaek.  It  was  said  that  they  had  not  gnmii  at 
all  during  si\  nimilJis.  Tiu'lile  i?enr«ibility  wum  diniiniHhe<l  over  Ixjth 
iiXt  and  bntli  legs,  but  any  touch  was  atti-ndtfl  by  great  pain.  Tlie 
muscles  of  the  feel  and  legs  had  beeonie  cxtrenK'Iy  atrupliie<l  and  were 
almof-t  entirely  jKiralyzcd  ;  no  electrical  cxnnunation  could  l>c  made  on 
account  of  tlie  extreme  wnsltiveueHs.  At  this  time  sciatica  w.na  cuni- 
plairied  of  as  high  as  to  the  buttocks.  The  knee-jerks,  at  tirst  exag- j 
gcrated,  were  sulMtoquently  losL  ■ 

M'heii  1  Niw  the  patient,  a  woman  of  aliont  fifty  years  of  age,  sevwi  H 
months  after  the  onset,  she  was  unable  to  stand  nr  l»c«r  her  feet  upon 
the  floor,  but  iJic  |mnilysi!4  had  subsided  and  she  could  move  her  onkh^; 
but  could  uot  move  her  toes.  There  wi;s  vcr>'  marked  tcudenitse  to 
touch  over  both  legs  aud  upon  both  feet,  and  tlie  tenderness  of  the 
nerveii  u}M)u  llie  ij-iIcs  of  tlie  fr<'t  was  extnane.  The  akin  of  the  f( 
was  dry,  sc;^ly,  and  cracke<i.  The  nails  were  l)adly  discolored,  ridged, 
and  dark  and  rough,  excepting  near  the  matrix,  where  a  new  j:n>wth 
of  mul,  a[>onl  one-ltalf  iucli  in  depth,  had  begim.  Any  covering  ap- 
plied to  the  feet  caused  intense  burning  and  itching,  m  that  she  kept 
the  feet  entirely  uncovennl  Inith  by  day  and  night.  There  \raa  noln- 
in  tJic  way  of  local  treatment  tliat  relieved  thia  itchiiur  and  burn- 
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iong;h  every  form  of  local  application  linii  b(>cn  triul.  Thn  b.ill 
I'lKtt  w:is  rttt,  tJio  n*t  of  Um?  fcMtl  whitttj  but  iliiniig  nii  attack 
pnin  till?  fwt  iHx^inu*  t>i^rlfl,  or  mjinetinu-s  bewirue  vci-y  much  more 
pitlliil  limn  usuuL  Jt  wiiA  ovi(li>ut  tbat  the  aimlitiou  iu  the  f'oet  wus 
tfajit  of  crj'tlironit'lal^iu. 

'riMyre  wim  a  similar  liiiming;  sensation  and  itdiing  felt  in  tlie  Iiauds 
ftom  tiiDo  to  time,  hut  there  was  n'»  iipparent  malnutrition  of  thfi  skin. 
'Hie  paiient  <^viiue  of  a  very  gouty  family  and  liail  imuiy  in(Iiwiti<)nj> 
of  tin*  prt-Mi'iHt!  of  gimt,  and  all  llicw:  syniptonw  y:nidiially  KiiliKidi'd  in 
the  course  of  ii  ytsir  under  treutnii-iiL  diix-<toiI  t^xt-hwively  tn  tht-  goutj- 
stetef  riiimcly,  dictcti<i  IrcatmLMit  and  alkalies  piven  frct-Iy.  The  <:o«l- 
tar  ppr»duftti  u|>|K.*ai\'jI  to  jrive  wune  liiilc  nlirf  to  llie  I'M-al  symptoms. 
luvt)  Been  l4n.'  iKiiinit  scvenil  limes  iu  the  past  five  years  and  there 

been  no  return  of  the  atifection. 
I  have  fiern  «>vi?ral  other  caws  that  wt^rc  quito  similar  to  this  in 
symptoms  aud  enurse  and  have  uu  duubt  that  they  eau  bo  classed 
ler  OS  g<JUty  neuritis. 

MULTIPLE  irEURITIS  FOLLOWINa  DLABETES. 

reuraljria  in  the  tourse  of  diidjotes  is  a  very  common  occiirrenoe, 
id  prx^bly  in  an  indic.ation  that  the  condition  of  the  hhxKl  in  this 
iti^'A're  [tfiKhKN^  im  iiu|icrff<!t  nutrition  iff  the  nerve:^.  The  loss  of 
iiM*-jerk  ortfii  iilwrvc«l  iti  thin  dimywe  (.'10  jht  ix-nt.  of  rasw)  supports 
t'vi  liyiMithesis.'  The  scinlie  nerve  seems  to  be  the  one  mure  corn- 
only  affetUHl  than  luiy  otlier  nerve.'  I  have  seen  many  cases,  and 
it  imjMtrtatit  to  hx-k  fi>r  supir  in  the  urine  iu  everj'  eai<e  of  wl- 
tkUOL  Bnine  Iiub  called  attention  to  the  fro(|ueucy  of  cniral  ami  obtu- 
tstitr  neiir.itjHa  nnti  neiiritJrs  in  iJie  ciMinMM^f  diul>etcs,  and  IbixntnP 
baa  observed  eevorul  owes  of  bnichial  plexus  neuritis  following  dia- 
lirtos.      In  HfUte  eawrs  the  attacks  of  ncunilgia  have  1k«h  bilateral.* 

•iiM'»  they  have  K"*"*^  **"  t"  neuritis.     The  nervous  pyraptoma 

ll:  in  the  i-our^e  ol"  iiialK.*tes  iruiy  be  not  only  ncund/jic  paliuj  of 
sharp,  fihm.lin)^  character,  but  alj*o  various  forms  of  paraesthesia, 
trabni*S!^,  and  Imruinj?  sc^nsatiiMis.     Paticntj*  orten  oomplain  of  severe 
erain^w  in  iJ>e  Ii!^h,  <s[HKTiu]ly  at  nij^ht,  mid  tliew  may  preeedii  or  may 
■i)ni|Ninv  iM-intiea. 

Multiple  r-yiiuuetrieal  m>uritis  of  extensive  distribution,  not  unlike 
i(  i^Krurriritf  arter  piMsoriiufc  by  alcohol,  both  of  the  pandyllc  anil  of 
ataxic  types,  lia»  boeu  iu~('ribe<l  to  dial>eteii,  but  is  exccptionaL' 
cvenl  authoni  liave  de»Tril>n)  nnvn  of  no-i-^tlloil  nenrotahc^  penphenea 
fiab'-'tk'a.  which  have  resembled  liK-omotor  ataxia,  but  have  gone  on 
t<i  ri'wiiVcry.*     In  houic  of  thetn;  va»cA  the  diagmisis  fmni  tnte  tabi^  was 

'HiiM MriiichaM>r  mvd.  WficltcD..  IRSfi,  p.  619. 

■AiBthwh.     Iiiiil»'Ii<«  AnK.  f.  klin.  M.'il.,  IS87.  ]>.  4A4. 

•  BusEMtl.     Briti-li  M«liml  Jounutl.  18*Ml,  ml.  !.,  p.  1421. 

'  Willnn»»ii.     M-IiinI  Cliruiiiclo,  W^l,  >'i>vi-uilw ;  Ijimvi.  1897,  vol.  li.,  |i.   138. 

*I»prrr.      Jinia.  I^WS,  vol.  xvi.,  p.  4ir, ;  atw  FkvY.  Luneel,  Jiilv  1>,  1904. 

■LodHortntt,  Inftu^-  I>iB&,  J{erlin,lS»:t ;  RT.  Wi')ruun«vn,lt«r.'(l(rM^,  UU,  Dec 
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diffi^'ult,  ospwiiiUy  as  pLTiVmiting  ulcor  of  the  font  tK.*currwL'  TV 
teiKlt;tK-V  to  tniii^reiie  in  illalK-u-s  in  nut  tnu^nlile  ti>  ueuriiipL  Tlir  in- 
U-nsity  of  the  neuritis,  Bcc-onling  tu  Gowers,  is  not  relatwl  to  the  Rmoam 

I  of  the  !«ti(rur  in  tlie  uriue. 
I    The  prngntisis  in  pHwi  in  all  t})et«  forttu  of  neurits,  an  (her  n-covef 
Irhen  the  sugar  diriii[ipi:nir8  fi'om  tlie  urine. 
I    The  trcatmotU  will  neceswarily  be  <lireelo«l  to  the  origiuAl  (liwawn 
peU  an  to  the  ooiuj)!  tea  lion. 


MULTIPLE  NXUHITIS  AND  TUBERCULOSIS. 


le, 


Ck%s  of  multiple  neuritis  occurring:  in  tuhcrcubus  paticota  icquin 
Sf>me  (H>naideration.  If  a  review  of  L-asea  of  multiple  neuritif>  wit}i  au- 
topsy Iw  mm\o-  it  will  l>e  fuumi  that  quite  a  number  of  the  fiaticnli 
died  of  phthisis.  There  i&  little  evitleuce  to  prove  that  liie  ueimtia 
vetm  d\w  in  Uiesi^  ttiH'A  U^  tlu-  tulien^tiloitH  dlKeiiK!.  No  one  \vm  foutMl 
tnlHTeles  in  the  nerve  trunks  in  these  cjim's,  nnd  I»n-teriologieal  exami- 
iiution  hui*  nut  demuustrut^'<t  the  preaeufc  of  hiicilli  In  die  nerves.  Fur 
diis  rcostm  it  is  not  possible  to  speak  of  a  tubereuluuti  multiple  neu- 
ritis. There  irf  no  duid>t,  however,  that  tlie  existenee  of  a  pruve  coo- 
etiiutional  affection  may  lead  to  such  a  general  impairment  of  nutri- 
tion in  ihf  rervt-6,  as  well  as  in  other  orgjms,  as  to  pix-ilijipuHe  (Hwh  a 
patient  to  an  attack  of  neuritis.  Ilenw  e«|>e<ial  nnntion  murt  be 
made  of  nciirititii  an  a  cimiplieation  of  phthisic.  It  sliould  not  lie  for- 
g(.itten,  however,  that  iu  phtliisic:il  patients  who  Imvc  iweil  alet^iul 
freely  the  neuritis  may  owe  its  orij^in  lo  tliis  |k>Is«hi.  Oppeidit'ini '  liiw 
re|Hirt<t»l  ca^es  of  multiple  neuritis  iu  tuU^reulous  patients  whieh  went 
in  to  recovery.     The  following  cjise  died  : 

A  youug  girl  who  wiw  muttering  fn»m  plitliins  took  a  severe  ix*ld  and 
began  to   have  pains  in   the  joint**,  wenkneas,  and   numbnetw  of  the 

wer  extremities.     The  weaknes*  of  tlie  legs  ineresiMi-d   nipiilly  and 

as  attended  by  mpi<l,  diffiiw  atn>pliy.  The  Bame  symptnnis  wton  de- 
veloped in  the  arms.  Four  weeks  aHer  the  onset  partial  renetirjn  of 
depenernlion  was  present  in  all  tlie  extremities,  and  a  total  paral^'sis 
of  the  legs  and  nearly  complete  luinilysis  of  the  arms  were  pn-JM-nl. 
In  the  course  of  the  disease,  which  lasted  five  months,  there  was  little 
pain,  but  gn«t  tenderness  uf  the  muscles  and  h_v  j»f  ra^lhesia  of  the  skin. 
The  sensation  was  dimintslied  in  tlic  feet  and  bands,  but  this  was 
slight  in  comparison  with  the  motor  symptoms.  The  [mrnlysis  finally 
attacked  the  trtnik  mnsckK  and  the  dinpbragra,  while  the  iM-glnninj;  of 
rapid  heart  aetiuu  was  thought  to  indicate  paralysis  of  the  pueunt<»- 
pastric  nerve.  Great  prostration,  delirium,  hieontincncc,  bed-sores, 
end  cedema  of  extremities,  with  fever,  preceded  dcatli. 

A  high  degre*'  of  digi-neration  t>f  tlic  ]M-riphend  !ier\'t*,  including 
the  phrL'nic  and  pncnniogustric,  watt  iound  al  the  auto|»hy,  with  a  mod- 
erate degree  of  atrophy  of  the  mnseles.     Spinal   cord  and  anterior 

'  Itav^uMMid.      I.«fiinii  rar  lei  iniUwl.  da  stkL  nerv.,  ISSfi^  voL  ii.,  p.  S31« 
'Ztilteb.  l  kUo.  Med.,  186«,  p.  230: 
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moh^r  routs  were  uorm»l.  Tht^  clmngcs  in  tlie  uen'es  were  similar  to 
thi')se  after  iw^tion,  viz.,  a  simple  clqfpiieration  of  tlie  fibres  witli  some 
increase  in  tlie  rofinof^tivo  tiifrtuc,  Imt  tliorc  were  no  evidenceft  of 
chaugcs  in  the  vi'^lO  wuIU,  iiu  iiifiltr.uiun  with  oclls.  TIu'.  rierve-S 
oontainei]  very  few  normal  fibrciL  TIu-  myelin  •^lirnlJiH  were  fuuud  in 
all  stages  of  dcstruetinn  even  to  an  entire  absence  of  contents  of  ihe 
aliejith  of  Si'liwiiiiii.  Thninghoiit  tin-  film-s  fiilty  and  ^niiuilar  masses 
were  found.  The  sheath  of  Schwann  did  not,  liowever,  show  an  in- 
crease of  nuclei.' 

8ticli  a  v:a,M'-  a8  tliift  would  have  been  oAeribeil,  a  few  years  ago,  to  a 
tubereu]ou.s  spinal  meningitib.  It  is  not  my  pur|K>8e  t<>  diKpntc  in  aiiv 
wav  tlie  fact  tlml  uianv  ca-syH  of  jKindysIs  iwcurriii^  hi  the  enur»;  of 
phthisis  arc  due  to  lesions  of  the  in^ntnil  ner\-ons  !*yi*k'm  and  its  mein- 
brunus,  but  I  desire  to  eiiiphtufize  die  fact  that  a  multiple  muriti-s  may 
produce  paralyaia  in  tubercuhmj*  individimls,  and  tlie  importauw  of 
appreeiating  this  [jo-wibility  isiunot  l>e  t<»o  sironply  urged,  sinre  the 
treatraeiit,  i\»  well  a»  the  progiii^iiit,  will  di0er  %rideLy,  atxordlng  to  llie 
dia^oRiK  made. 

It  bos  been  known  for  gome  time  that  Im^d  tieurilia  may  (ioinpUt^ite 
phthisis,  and  the  rctwarehes  of  Pitres  and  VaillunI  have  confirmed  this 
fact.  They  have  described  {a)  a  latent  neuritis  iu  which  le^ioua  in  the 
nerves  were  found  p«>8t-niortem,  I.mt  no  symptoms  hud  appeai*ed  ;  {b) 
ncuriti.s  isinsing  |)undysi8  and  atrophy  iu  die  mui^c'Ies,  and  [c)  neuriUii 
with  «>nftory  eymptoms  only.  They  are  iucUne<l  to  asnribe  many  uf 
the  ner\'ons  dislurljutieea  arising  in  the  coiirw!  of  eouMUiii[>tion  to  an 
afftH^tion  it'i  tlie  [KTipheral  nerves;  and  other  writ<?rs  have  nitifiriowl 
these  views  and  have  rewmled  cjiwh  in  which  all  forniH  of  cmnial  and 
spinal  neuritis  have  apjteare*!.  Hut  here,  again,  the  neuritis  must  not 
Iw  ti^rmcd  tnkierculou^,  as  it  hti8  uothiug  eliuructcristic  uf  Uiat  alftTliuu 
in  its  pathology. 

MULTIPLE  NEUKinS  AND  SYPHILIS. 

Then-  has  Iwc'ii  much  distrujwioti  in  rrganl  to  the  exislenee  of  a 
sj'philitic  multiple  neuritis.  The  admitted  fre<iueuey  of  syphilitio 
exudations  in  nerve  trunks,  especially  in  the  cranial  nei*ves  and  alK»nt 
tlie  mots  of  the  sjnnal  nerves,  and  the  admitted  existence  of  pnmmy 
growths  in  the  plexuses  and  iu  the  nerves,  and  of  ^vpliiliiic  endarteritis 
in  the  vessels  aeoompnnying  the  ner\'e«  have  made  it  seera  not  improb- 
able tJiat  a  true  syphilitic  multiple  iieurilis  might  iHxmr.  The  preva- 
lence of  syphilis  has  residt<'<l  in  tlu;  development  of  multiple  neuritis 
iu  many  p:it!ents  wIki  were  syphilitic,  and  this  has  also  awakene<l  the 
suspicion  that  syphilis  might  l>c  the  cause  of  the  ncuritisi.  The  syplu- 
litio  poistm  has  ht^en  desigmUed  by  some  authors  as  the  cause  in  these 
cases ;  by  others  the  effects  have  t>een  ascribed  to  the  pojil-sypliilitic 
toxin  which  neenis  to  play  such  a  prominent  piirt  in  the  prtHluction  of 
talies.  Cases  have  been  reported  in  all  stap^  of  (he  liisi'sisi-.  It  is 
only  in  a  few  of  the  n^ported  eases,  however,  that  h  trne  syphilitic 

■Vicrordt.     Arch.  f.  Pti;rcb.,  1883,  wL  xiv.,  p.  S. 
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multiple  neuritis  ran  I>c  n<lmitt€(l.  In  llie  vases  of  F<>r(Iy«','  t^- 
ma»n  and  Etitaine,^  and  Frj/  tlu-  dr-Vflftpnieut  oj"  maJtiple  nruritu  ii 
the  f^onrao  of  the  jieoond  stji^o  of  syptiilis,  the  accompanying  nui 
(lypliilicic  dc'pfjsils  in  the  skin  iiml  piTios^teuoi,  umi  tJu?  nipid  iiiipmvi 
nii-nt  under  antitiypliilitio  tniilini.'i)t  give  ii  c^rtjiin  prolitiliilitv  t'>  tlir 
SHBcrtiun  thtit  these  «ibcs  were  of  wpeeifie  arigiti.  It  muct  be  ucknowl- 
edj^od,  however,  that  sui-h  rnws  iin>  extremely  rare.  At  a  di^coaeitn 
at  tlie  Mew  Turk  Xeurt>!(^ieiil  S^x-lety  it  was  found  that  no  one  of  the 
niemlK'rs  had  ^axx  n  cane  of  multiple  neuritis  undoubteilly  M'pbilltir, 
and  a  review  of  the  literature  has  convinced  me  that  many  of  tJie  iaw> 
reported  as  such  were  not  actually  due  to  the  dtgease. 

MULTIPLE  NEURITIS  AND  CANCER. 

Auohe*  colleeted  from  the  literature  and  puMi»hed  a  nunilx^  of  osis 
of  neuritis  developing  in  the  course  of  earcinoma,  especially  of  tlw 
stomach.  Some  of  ihc-*c  were  local  neuritis  due  t(»  a  direct  exuiHi« 
of  the  carcinoma  into  adjacent  nerve  trunks.  Others  were  general 
muhipic  neuritifl  in  the  peripheral  branchc*.  The  legions  were  fmuni 
pn6t-mortcm  to  he  of  the  type  of  degeneration  in  the  finvr  nerve  fila- 
nienl8,  not  unliki^  tlui^r'  found  by  Pitre^  and  Vaillaril  in  IuIktcuIikv 
iKttieiit'4.  Ill  wmie  of  these  eases  no  eymploms  had  appeared  during 
lif*-.  In  otln-n;  ndnor  sensory  syni]»toniR  were  notiiti) :  iKine^tli* -i'< . 
and  anffisthcsIfD,  and  pain.  In  a  few  ca^cs  the  i^ymptoms  of  a  gi:U<..ni: 
multiple  nciiritiK,  typieal  sensory  and  motor  [Hiralysis  developed.  Thii 
wa8  MH'ii  to  I'liMti  of  Minm.  ami  lU-miik,^  when-  the  auto|tAy  confinnrfl 
the  diagnosis.  In  thift  eunneetlou  it  ia  to  t>e  rememltere*)  that  pruc- 
eHses  of  degi^iienitiiML  ai'e  g<^^>iug  on  utiiiiinuallv  iu  iKiniuil  ner\'e»  in  a 
state  of  hudth,  that  thc^ie  pn)ces»cs  are  uiHloubtedly  intenf<ifit'<I  and 
regeuenitiou  is  delayed  in  conditions  of  wasting  disease,  t<ueb  \m  tuhtT- 
culoais  and  carcinoma,  and  also  in  senile  conditions  or  where  the  eirc 
Iati(m  and  nutrition  are  intertere<l  with,  as  in  stater)  of  extensive  arte 
wlemsis.  Hent^',  it  is  not  projier  to  lay  too  much  stre«R  upon  le*ti 
of  this  kind  found  ii(W  dejith  when  no  symptoms  Imve  apitenred  dur- 
ing life.  And  while  "Intent  neuritis"  may  awaken  interest  as  a 
pathological  curiosity,  it  is  of  uo  im|>urlancc  to  the  clinician. 
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MULTIPLE  NEURITIS  OF  UNKNOWN  ORIGIN. 

A  certain  numWr  nf  pjiwh  of  multiple  neuritis  devilop  after  eJt| 
sure  to  cold.  A  few  develop  after  unusual  excrtt^ai,  and  quitt 
uuml)cr  (KTur  without  any  ascertainable  coiiee. 

It  is  true  that  the  jnore  closely  ww-alled   idiopathic  or  s|>ont 
eases  are  serutinizo^l,  tu  the  light  of  our  knowledge  tliat  a  great  vs 

'BcffttiD  M^U'^I  nnd  Sonri«il  Journal,  181W,  p.  39, 

'Jnumjil  o(  X«rvmifl»nil  ML-nt»l  I>i'^nsc,  1808,  p.  594. 
•Kt'vut  dc  mM..  (JcUibcr,  IfSW. 
■Berliner  klm.  Worhen.,  18U],  p.  ^'^.     XothtHURl'a  nwc  Rith.  u.  Ther.,  Tti- 
p.  312.  -or' 
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nautM*«  an*  r^impetpnt  to  pniducv  multiple  neuritis,  th«  more  likely 
are  til  disotrver  some  tiaii?^-.  Ttius,  miiny  vtises  which  liuvo  been 
>rti<<l  a«  iiliopathic  nin  now  be  tracHv)  to  tiibori^uloUK,  camnomnlniis, 
ity,  riicumutir,  or  diiilKttc  iHjiKiitioiiH  known  to  exist  in  the  putient^, 
not  formerly  suppiisetl  to  have  uny  causal  relation  to  nciirili.s. 
fov  DiiiinTiiLs  (ni-s<fs  of  "iiliit^Hithif"  neunfis  which  nrv  pix-cetlfd 
■  Boven?  gastro-cntcritiri.  Is  it  not  t^wtsihlc  that  nn  acute  intoxication  or 
imnini;  potsouiu^  «ip«ble  of  caiwiu^;  thu  {pustrMuleHliiial  tiyuiptomH 
ir  pnxluee  a  genenil  neuritis?  This  question,  whieh  has  iKX'un'eti  to 
wnl  re«vut  writers  on  the  Kubjei't,  seems  to  l)e  unswenxl  artirnmiively 
mn"h  i>b'*iTVji linns  ;i«  are  eoUected  by  Rcnutk  t'n»m  rMviit  litenitiirc. 
It  is  pivK^ible  that  in  «ome  of  ihede  "iiliiifKtthiL'**  av^t*.  there  may  l>c 
n<.*titr  inleetiou  as  the  Ixutis  of  the  neuritis,  inasniueh  as  some  of  the 
iMiXs  develop  with  an  aeule  febrile  attack,  u  chill,  tempcmture  riHitifj^ 
to  102''  or  IfM"  F.,  and  continuinvr  for  sevend  days  with  the  general 
jianifestatioua  of  the  febrile  movement,  a  rapid  puli^e,  naii^^a  and 
imitin);,  diarrhnpn,  oecasionally  jaundice,  malaise,  tralarrhal  symptoms 
the  various  mneous  menibmnes,  and  a  general  eomlition  of  aeute 
i»irknej*ti,  surh  as  is  indiivitive  of  an  infliction.  Ketiiitk  '  litis  hiid  gnat 
stn«8  up«in  these  isjumtaneous  coses  and  has  arj;ue-fl  from  the  ^t^nenil 
t7(MU(titutton:iI  disiurhaniv  that  they  aa-  always  iiife<*tious.  He  cites 
OUBS  by  Strumpell,  Kosenhciin,  and  Putnam,  which  were  attended  by 
ft  markdt  swellin);  of  the  spleen,  in  supp«jrt  of  this  hypothesis  of  infec- 
tion, r  am  inelinoil  to  agrw  wth  lijiyniond  {fj^onti,  ISItT)  that  very 
nutuv  laisrs  of  {i:tnilvsis  liithcrto  aMTiUrd  to  spin;tl-<!onl  diseasrt,  but 
suiting;  in  tveiivery,  an*  actually  nisi-s  nf  this  nature,  such  as  the 
■•s  rwt^ntly  ileseriUil  by  Dana'  as  acute  atuxia,  and  many  ca»c8  of 
aillrtl  nrnte  (vliotuyelitis  in  adults 
Symptoms.  — The  syroptoras  ariainp  in  the«  cases  do  not  differ  in 
ly  pdrticular  nuiuner  from  the  symptonts  (X'curring  in  alcohtdic  neu- 
iiiji,  tliou^h  Schult7.e  is  incline<I  to  divide  theca^w  in|4i  thiin-  tati'^>rit«, 
ttec«tniing  tu  lJ>e  prevalence  of  sensory,  motor,  or  ataxic  syuiptonid. 
n»e  p-iieral  di-jserijitjon,  therefon*,  of  tlic  symptoms  of  uudtiplc  neu- 
ritis nlniuly  pvi'n  is  sulVu-icnt  for  these  taisi^,  and  if  (lie  [ntintw  that 
■re  mentinnwl  under  the  hrad  of  diagnosis  (jwjjre  2111)  are  caix'fidly 
ronsitlcrt"!  it  will  lie  p<jssible  to  ecpurate  these  cjises  fntni  other  affeo- 
tioos  pmdacing  wmewhat  similar  aymptoms.  The  cerebral  ner%'es  do 
IWH  t»'u|K>  in  these  cascj«,  and,  in  fact,  uny  of  the  symptoms  which 
haw-  :iln7ifly  Ufn  ronsidenil  un<ler  the  heads  of  ali-ohoiie  multiple 
iM-uriiis,  arx-niitid  multiple  neuritis,  and  diphtheritic  multiple  neuritis 
mav  develop  in  the  iNiurK'nf  tlicw  ea.ses.  In  a  few  i-asei*  optic  neuritis 
)t»i<  lieen  iib^rx'cd,  ihoujfh,  as  already  ■^tutei],  this  iromplication  is  rare. 
Sonwiimes  fKunful  swellinjr  of  the  joints  has  Ik-cu  notiwd  at  the 
lityiiuiintr  or  in  the  course  of  the  cns4-8  of  idio|>,'ilhic  |>o1y  neurit  is,  and 
lui*  l>oen  n  nmtter  of  discussion  whether  such  joint  ufl'ection  was 
iry  to  the  neuritis  or  an  independent  rlieumatic  state. 


>Sothnu?l'>  *pee.  PMIhnl.  u.  Thrnipie,  Bd.  xi.,  Th.  ii. 
■JiMr.  Npit.  uicl  M«iL  I^,  1901,  p.  106. 
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Korsakow'  han  affirmed  thnt  (lerebral  symplomR,  such  as  havcal* 
Teady  l>eeii  defH^nV)e*l  aa  iXMjurrinp  in  alcnliolic  neurilJH,  nanwU'  IwKof 
memory,  "i"  dulunioDs  of  memory,  or  distiirl»aiiws  of  mpmory,  orrvffl 
a  state  iippmaL-hiii^  dementia,  may  develop  in  the  <*ourt)e  uf  t)i 

) cases.     I  ha%'0  oever  Been  these  psychical  symptoms,  howrever,  in  a 
but  the  nlcuholic  types  of  the  disease, 
ai 


SENILE  POL713EUKITIS. 


A  furra  of  multiple  Deuriti^  occurring  in  old  age  and  not  produced  bv 
any  of  tJie  known  causes  of  neuritis,  and  not  attended  by  any  of  the 
aeute  .symptoms,  has  beea  okst-rved.     This  1^'i>c  of  neuritis  has  l>eeD 
described  chiofly  by  Opjx'nheini.'     I  have  seen  several  caai«  of  tU» 
alfeclion.     Patients  are  usually  persons  over  the  age  of  aeveoty  ywri 
and  am  often  tliy  Rubjwc^tfi  of  iirterial  sclerosis.     The  symptoms  devel<^ 
elnwly.     Tliere  ih  increimiiig  weakness,  with  numbness  In  tbe  lower 
extremities,  and  then  in  the  upper  extremities;  but  the  itatieots  do 
not  wiifler  fnim  sliarp  pain  or  fmra  tenderness  along  Uie  nerves.    There 
is  a  projrressive  condition  of  paresis,  which  is  much  more  marked  m 
the  hamls  iind  forearms  and  iti  the  feel  and  legs  than  in  the  proximal 
jKirtiori  ol'  liie  extiviiiities,  and  is  mrely  attende<l  by  any  sympttmis  in 
the  nerves  of  the  head,  eyes,  or  faco.      In  some  wises  atruphy  has  at- 
tended the  pan'isis  and  tliere  hus  Ix^^n  a  diinJiiulion  in  the  contnLctilily 
of  the  muscles  to  both  currents.     Knee-jerks  are  lost.     There  is  rarely 
any  ataxia.     Very  fi-equently  the  general  weakness  leads  to  a  tremor, 
which,  iiowever,  may  be  considered  as  one  of  old  nge.     In  one  case 
that  I  observed,  where  tlie  neuritis  oceurred  in  a  pi^rsoo  who  had  loo^ 
suffert<l  fnirn  ehn^nir  artlintis,  the  joints  that  liad  previously  been  stiff 
and  dcfomieil  liecame  quite  i-elaxcd,  so  that  very  abnormal   rwieiitions 
e4>u1d  be  given   to  iJie  Ongf-rs  and  ttM^s  and   to  the  wrists  and  ankles, 
without  any  perception  of  [mtn.     lu  this  case  there  was  a  complication 
gangreue  of  one  1^.     It  remuine<l  for  a  loug  time  after  the  s>'mptointi 
of  the  neuritis  had  subsidttd  ami  the  paralysis  disapiKared.     Tbe  fixed 
deformity  of  the  joints  returutHl  with  the  subsidence  of  the  paralysis. 
In  spile  of  tlieir  age,  thes*  patients  do  not  always  die  of  the  discstti 
and  may  recover  <|uite  eonipleCely.    Stein  ^  liaf*  retvntly  retHjrded  a 
in  which  the  muscles  of  the  eyes  were  paralyzed  for  u  short  time. 

In  the  treatment  of  tliis  form  of  multiple  neuritis  the  impi>rtanue  ol 
good  food  fliiould  Iw  rimicmbcrcd,  and  the  free  use  of  stimulants  may 
be  required. 


SECTION  n. 
DISEASES  OF  THE  SPLNAL  CUIID. 


CHAPTER  XIII. 

THE  SPINAL  ni^om'EsyELS. 

TuK  maiu  arteries  of  the  epiiml  cord  are  tJiree  in  number.  They 
lie  on  the  anterior  auJ  poHtcriur  ;)iirrMH.>d  of  the  oi^n  al<»ng  its  eutire 
letigtli.  I'lic  :iiit<-rior  F«j)iti:il  artirry  ii*  forintHl  hy  thi- juiietiini  of  two 
V(-sd(?Id  which  arif4(>  fnttn  the  verti'bnil  arUM'ii-8  and  It  extetiiht  to  the 
lowest  [Kirt  tjf  the  spinal  ronl.     Tho  iHitit^rwir  Hpiiial  arteries  ul«i  ariae 
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fnHii  the  vcrt^tbra)  arteries,  but  do  not  oflen  join.  Tliey  pAf!8  down- 
ward alon^  the  surfm-c  of  the  cord  on  eiit-h  mile  near  the  entry  of  llie 
jsterior  fipiiial  nerve  nwte,  (See  Phit*-  VHI.)  In  jnhiition  to  tlieac 
un  arteries  there  are  n  lai^  nunilier  of  smaller  arteries,  braaclics  of 
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the  inU'rcnstal  arteries,  which  enter  the  sptnul  eannl  at  the  sifles  of  d» 
spirml  m-rvifi  nnd  are  tlLstrihiilMl  lo  the  aiitero-lutt^ral  sorfaecH  of  iW 
cord,  freely  anastomosing  witli  one  another.  Theae  have  Ix-en  ailW 
anterior  and  |MWteritir  nulleiilar  arteries.  They  divide  inM  avewliM 
and  deHeeiidinj:  branchefl  and  anaxtomoAe  freely  with  the  anterior  mm 
posterior  spinal  arteries,  making  a  fv>rt  of  arterial  network  ah«mt  Ibe 
eipinal  ctml  from  wliitli  nunH>rDU£i  snitiil  bmiu-lies  penetrate  tlie  burfiw? 
ot'  the  orpin.  The  number  of  ihew  radicuhir  arttriw  is  viiriiiWc,  bin 
they  are  never  present  ou  all  the  nenes,  every  weond  or  iliird  nerw 
having  ui)  aec'unipimyia^  VL■3^f^el.  There  is  a  ibid  uf  pia  mater  in  tbc 
anterior  Hf»nro  of  the  Bpinol  cord,  and  io  this  fold  »  larpc  braoch  of 
the  anterior  spinal  arteries  is  ui5ually  fonnd  nmniug  lonuitndiniillj. 
Kntni  this  hraneh  secniiidan'  branches  enter  the  pniy  mnlier  of  ibr 
spinal  eord  and  |»asH  dnwu  in  it,  forming;  the  ei-ntnii  urierie*  o(  ibt 
cord.  Thus  the  itin)ply  of  the  (^ray  matter  and  white  matter  <rf 
the  cord  is  from  diflercnt  brandies.  Fig.  107  demonstrates  this  cfis- 
tribuiioti.  All  of  Uie  »pinal  arteries  whieh  enter  the  cord  are  rermintl 
arteries  like  the  lyawU  arteries  of  the  bniin;  that  is,  llu-y  du  n<>i  «i*»- 
tomoM\  llenee  an  enibidiLs  in  a  spinal  ve-ssel  always  Imd.*'  tn  an  am 
of  Kortenirig.  The  |H:ri(iheml  spinal  brauelif!S  whirh  {lenetrsle  the 
oi^gan  frum  ittt  surfaoe  enter  with  the  ounnectivc-tiiiHUc  84>|ita  or  witli 


1 3bo  dlilribuUiMi  of  Ibc  inlcrUiT  *|>lml  irtcrr  uid  win  Io  die  tnj  Dialter  o(  tim  aplnal  coiri.    iJi 
I  ti^cfhil  (mjmmUuu.     (.\<lsiukii.'<ri<7x.) 

the  nerve  rootfl.  They  supply  the  white  mnltcr  of  the  eonl,  and  ibeir 
terminal  twigs  reaeh  the  ed}je  of  the  jjniy  matter  and  Honielinies  enter 
it,  but  they  do  not  anastntnose  with  (he  branehes  of  the  tvntml  arien*. 
The  fine  e:iplllanes  within  the  gniy  matter  empty  inio  veins  wkieh 
aeeompaiiy  the  central  arteries  and  empty  into  larger  veim*  which  lie 
in  the  anterior  fi^^ure.  The  majority  of  the  itpiiuU  capillaries,  how- 
ever, empty  into  fine  venous  twi;i-s  which  make  their  exit  on  the  Inleral 
and  posterior  snrfoocs  of  tin:  ihhiI  where  a  venotw  network  Kurroinidx 
the  cord.  Tliis  in  turn  empties  into  larger  veins  which  make  llieir 
exit  frum  the  epinal  eamd  witli  the  spinal  nerves,  and  thua  reach  tlie 
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vena  cava.     Othora  asr«od  to  empty  into  the  branches  of  the  jugular 
vein  within  the  ^;knll. 

While  little  ultention  hns  hitherto  been  paid  to  dieeuees  of  the  spinid 
bloodvewielH  anil  tn  the  rej>iilts  i>f  endarti-ritis,  it  is  pmbable  that  these 
play  a  lur^re  |nirt.  in  the  prtiduelinn  uC  variuns  ftnTns  ui*  Hpinnl-i^«nl 
disease.  I  have  seen  a  nunilKr  of  eases  of  injtiiy  to  the  j^pine  in  whieh 
a  iradden  development  of  i*ymplnnis  indie-ulinf;  a  transverjie  total  lesinn 
were  lolhiwe*!  Iiy  a  ^nulllal  juid  e^iinphft*-  rcfcovery.  I  have  ulwi  sMien 
similar  cases  without  injun*.  I  saw  a  collcf^  footbnll  player  after  an 
iujnry  on  the  field  who  was  totally  paralyzed  below  the  neck.  On  the 
third  day,  wlien  I  saw  hint,  he  lay  with  tlie  aniH  nUlueted  and  fore- 
arniK  flexi^l,  the  deltoids  alone  not  being  parolyz<rd,  and  he  wap  anffistlietic 
below  the  fi(lh  rib.  There  wiw  retenti»jii  of  urine  and  priapism.  Tliere 
was  no  spinnl  fraeturo.  The  prognosis  was  considered  a  bod  one  as 
the  proJwbility  of  an  injury  (o  the  wnxl  HeeiniHl  greal.  But  afler  a 
week  impn:>vcmcnt  began,  by  the  end  of  a  month  he  ooidd  move  his 
limbs  fiwtly  and  had  rceovercd  sensatiou  and  at  tlie  end  uf  three 
months  he  was  quite  welL  In  tliose  wwes  the  only  ex])lanation  of  the 
Bymptoras  pessi}>le  was  that  a  hemorrhage  either  outside  or  inside  of 
tlie  spinal  (hini  }i:ul  oiTurrtnt ;  had  pnKlueed  pn-Ksure  enmigh  to  suspend 
tl^e  funetitin  of  the  spinal  eurd  behiw  the  leniim  ;  but  had  been  grad< 
nally  alwurbed  ;  mid  as  tlie  pri-ssure  uf  the  elot  was  reraoved  the  spinal 
funetiims  were  re.'flime<l.  Sin<«  the  discovery  of  the  cbarncterislic 
symptoms  of  syriugomyelia  it  has  been  possible  to  diaguostieate  hem- 
orrhages within  the  gray  matter  of  the  coi-d  by  the  sudden  apiK-aranco 
of  similar  symptoms  ; '  and  r(H.Tnt  pathrjlo^^ical  study'  seems  to  iudi<'ate 
that  many  snppoBed  raises  of  myelitia  are  really  cases  of  softening  in 
the  cord  doe  to  thrombosis  in  diseases)  bkiodvc»vsets,  and  that  some 
forratt  of  sclerosis  may  origimiU!  in  obliteraliiig  endarteritis  of  the  per- 
ijdieral  vessels  that  enter  the  postericir  and  hitenil  eolnmns  of  the  spinal 
oord.  It  will  be  necessary  in  the  chapters  npon  tal>es  and  upon  lateral 
sclerosis  to  call  atteuttoo  more  particularly  to  t'ii<ljirteritis  as  a  possible 
cause  of  some  cases  of  these  diseases. 

'Wm.  Bmwninp.     M*dic«l  News  Odobw",  100\ 
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PoLiOMYELms,  infimtilc  spiniil  paralysis,  ncutc  atrophic  pnrilr-i', 
atrophic  spitntl  jKinily^iH  or  rexriJ^s'ive  [Mimlyfjls  is  an  acute  iniccUi*!' 
diiwttse,  vbservL-d  chi^dy  amou^  childreo  but  also  amoD^  adaltfi,  c^ 
actorizetl  h}-  sudden  complete  lot*s  of  jwwer  in  one  or  more  Uiula, 
Ui-uidly  in  tiie  k'^s ;  occasionally  in  tJie  trunk  nr  face;  followed  b;r 
rapid  atrophy  of  the  pandyr^l  muscles  aud  by  an  imperfect  gMWth  of 
the  limb  utl'ecttHl,  u.iid  attended  at  the  onset  by  pain  but  uut  by  pe^ 
mancnt  sciuKtry  dlttortier. 

Ktdology.  —  The  cause  of  tlic  disease  is  the  presence  in  the  body  of  a 
microrirgiiiiism  of  such  minute  size  as  to  be  invisihle  under  our  prrwnt 
niicruHco]x>».  T\w  micnxjrpuiiitm  :r  t«>lulde,  and  may  1>e  obtutned  fnmi 
the  ccrcbrotipiual  fluid  or  from  tlie  ^rjy  matter  of  the  epinal  cord  in 
inoculated  monkeys  or  in  petiions  Kiifl'ering  from  the  diAmse. 

The  dise;i8e  is  infectious  and  probnhly  contagious,  and  as  tJie  coo- 
tagtoufi  iiialcrliil  liui^  Ikh'ii  fouml  in  tlie  niucUH  of  the  iiiuuth  and  ihm* 
it  is  probably  disseminated  thmujjh  this  niurus  and  after  dpfing  gets 
into  the  air  and  is  inhaled.  Fmrn  tlie  uasul  Diuc<isa  it  pui«>e:4  aloajr 
llic  filaments  of  tlie  olfactory  ner\'e8  through  the  cribriform  plate  into 
the  bfiiin.  The  dif-easc  may  be  carriwl  from  place  to  place  by  poraxw 
not  afli-cled.  In  epidemi<T8  it  always  follows  the  lines  of  travel,  town 
after  town  )>cing  invaded.  It  is  suppo^d  that  it  may  also  be  curneA 
by  insects  or  by  aninuils,  as  animals  of  all  kiuds  are  susceptible  to  it, 
The  perl<.Hl  of  iiiriiliation  ia  fn>m  5  to  Ki  <lays.  It  is  uncertain  how 
lon(r  a  pen*on  affected  may  convey  the  disease  to  others,  but  the  virus 
has  been  fouud  activ*'  in  tlie  mucus  of  monkeys  -40  days  after  the  active 
febrile  symptoms  bad  ceaM^  and  can  sumve  an  indefinite  time  when 
dried.  One  attack  confers  immunity.  This  is  a^^j^ociated  with  tl»e 
upi>cantncc  in  the  blmwJ  of  the  jialimt  of  definite  priuciplex  which  have 
the  |M>wer  of  dcstrnvinp  the  activity  of  the  virus ;  so  that  if  some  of 
this  blood  is  mixed  with  thu  virus  obtained  from  a  fatal  case  and  a 
monkey  is  inoculated  widi  the  mixture  it  will  not  develop  the  disease 


This  ti'st  may  determine  when  a  sus|)ceted  {)ei'8on  haa  bad  the  disease. 
The  disease  has  Iwen  frw)nently  ob«cr%'ed  in  wtnnection  with  other  in- 
fct^ltons  d)f(4>ases.     Tlius  it  is  an  occaiiional  S4><iuf  I  of  diphthona,  menin- 
ptis,  measles,  pneunuiiiia,  sc^iHet  fever,  and  acute  malarial  jiuisuiiiug. 
It  hofl  also  appearcil  during  an  attack  of  furuneuloHs. 

'  Flexnw.     N.  Y.  MwL  E*.«»f<l,  Ort.  38,  1911, 
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^posiire  to  cold  or  to  a  auddeo  clicck  of  perspiroiioD  Iios  bccu  su{>- 
poscd  to  be  an  exciting?  caase  in  certaia  cnws.  I  Imve  seen  several 
chil<lren  who  were  ntUicke<l  witii  intnotile  spinal  paralysifl  sub.<«equent 
to  loiig-cimtinuftJ  batlnuji  in  cold  water  duriup  the  summer.  Trauma- 
tism is  trtHjucntly  assigned  aa  a  cause  by  parents,  and  a  tow  cases  ore 
on  reunrd,  which  I  cun  cx>nfirm  by  my  uuni  obecr\'atioiis,  in  which  tlie 
disease  lias  developed  immediately  alW  a  Revere  fall  or  blow  on  the 
back.  These  contributing  causes  act  by  weukeuing  the  resistance  of 
tlie  body  to  the  iuvasiou  of  llie  germ  of  the  disease.  In  some  cases  no 
cause  can  be  discovered. 

The  frequency  with  which  the  disease  appears  in  children  who  arc 
learning  tti  walk,  t<igctlicr  with  tlie  fact  that  the  syniptoms  are  hicutetl 
much  more  coramnidy  in  th*;  U-gs  tlinn  in  the  arms,  has  led  ti>  the  sujv 
(HKiitiuu  thiit  a  ftmctiouul  Iiypcnemia  of  the  eortl  in  ila  liinilwr  region, 
due  to  overexertion,  going  on  to  a  pathological  congestion  and  hemor- 
rhage, may  be  an  etiological  factor. 

The  disease  occurs  in  both  sexes  with  about  equal  frequency.  There 
is  no  history  of  its  l>eing  inherited.  The  following  table  demonstrates 
that  tlie  ageof  nwximum  liability  is  lH-twe«.'n  t)ie  first  and  fourth  yesirs, 
but  children  al  all  ages  arc  liable  to  the  discaise,  and  it  occurs  in  adult 
life: 

Table  X.—Aye  <^  OiuhL 


Utftmr. 

U. 

9d. 

Uk. 

Sti. 

eik. 

TiL 

»A. 

Pd. 

nuL- 

271 

tm 

•136 

IS3 

120 

67 

36 

31 

17 

17 

Tlie  youngest  case  on  record  is  mentioned  by  Culling  in  a  child  four 
davs  old.  The  youngest  patient  in  my  own  records  was  four  weeks 
old. 

It  has  long  licen  notiiiwl  (IJarlow  1878)  tliat  the  majority  of  the 
oases  were  seen  during  tlic  summer  months  and  the  following  table 
confirms  tJiis. 


Tabi^  VI.  —  MmtA  t^  Oiuri. 

aurtwt.  QitvtTt.  tHiMer.  Swpf.  CMUu,  UnM,  TVUL 

.      .      .       .     1  1  14  Q             2              8  31 

.      .       .      ,    0             1             8  'i             I              4  16 

.       .       .       .    4  1  11  0             1              h  31 

4tMil 2              I  21  4             0              6  23 

Mar *  121  5             1  6  38 

Jane 5  11  01  10  22  19  122 

Jolr 16  13  10»  42           77  36  2U3 

Auinut U  13  121  67  109  43  359 

Hti<ti-uilier  ....     4  15  79  41  125  47  811 

October       ....     3             6  4&  18  -dS  90  146 

Koveniber   ....     I              3  12  «            10  39  60 

Deoember    ....    2             &  12  3             0              4  _S6 

63  70  609  302  343  2.^  1,456 

Epidemics  of  the  disease  have  now  been  observed  in  many  countries 
of  Europe  and  in  numy  pans  of  America.  Some  years  ago  gurh  epi- 
demics were  a  curi()!*ity  and  in  pre\iuus  editions  of  this  work  a  number 
of  these  epiilemic*  were  fully  described.     They  have  however  go  in- 


oroaaed  in  frequeooj  and  have  extcuded  all  over  the  world  wiih  ^' 
mpidky  that  description  of  t^iiiglc  epidemics  would  now  mjiiin- 
entire  volume.'  T\ivy  Iwve  ulwuye  oucurred  in  warm  wwilJier,  iwoally 
in  thr  months  t>f  July  aid  August,  hut  in  Australia  tlu'v  Imvf  occtirrwl 
in  (lie  c;urre.si>uudiii^  warm  montliij  of  Jaiiuury  and  Fcbruiirv.  The 
eiirlk'st  epidemics  of  any  jiizc  were  notici-d  in  Sweden  ami  Nonray  uk) 
it  has  been  thought  probable  tliat  the  di^^eu^-  ha«  been  spread  all  orer 
the  world  by  emigrants  from  8we<Ien  and  Norway,  thought  tiib  ti  not 
by  any  ra(!iina  proven.  It  ia  only  withiu  the  la^t  year  tliat  the  diMair 
has  appean-ii  in  epidemir  form  in  Kiiglnnd.  in  Anierit-a  theAi^  epidwu- 
ies  hiive  been  wide  spread  nil  'A'er  the  Uniteil  HljUes,  ntid  they  have 
uttrauUiil  mui'h  atu^iittoii  lH>cjiu.se  of  the  fatrbt  tlint  the  epidemic  typt!  of 
disease  is  much  more  fatal  and  the  cases  vary  very  tducIi  in  severity^ 
while  in  the  sporadic  cases  dealh  is  rare.  The  knowledj^e  of  the  diBna.-* 
has  been  verj*  mucJi  extended  by  the  stmly  of  castas  apiieariug  in  ihese 
epidemics.  It  'n  protvable  that  many  mihl  fi[K>radio  cases  wvar  which 
are  not  recogniwd  jis  |k  din  myelitis. 

Pathology. — The  h-siona  that  have  been  deserihed  in  the  cerlirr 
text-lw'oks  were  tli'>se  that  are  seen  iu  the  t<>mjiiial  condition  alU-r  the 
di8L'a.-w  had  been  present  for  some  time,  and  for  a  long  time  it  waa  wi|k 
posetl  tlmt  they  were  limited  to  the  anterior  horua  of  the  spinal  ci»n\ 
and  consisted  chiefly  in  a  degeneration  of  the  motor  cells  in  Uiciie  horru 
and  a  rephuwment  of  the  cells  by  coiinecrive  tissue.  This  was  the 
pithologieal  appciimnce  described  by  Charcot.  Later  on  tlie  oltt«».TYii- 
tioiin  of  Dn'sehteld  an<l  otl»>rs  eiiitabllshcd  the  faet  lh:it  the  dLsMtM* 
began  with  uu  acute  congestion  of  the  entire  gray  matter  of  the  eord 
with  hemorrtiage.s  from  the  capillariej  and  an  iuten^Lttiul  inflnmmatiim  as 
well  as  a  ite>^neration  of  the  motor  neuTvmes. 

The  study  of  material  flecure<l  in  the  re<H>nt  cpidemiea  lias  again 
moilificil  our  idcsLS  of  the  p:ilh"logy  of  the  di»(ea8e  uml  it  is  now  agreed 
that  the  mieroorg:»nism  acting  aa  an  irritant  produces  an  active  conges- 
tiou  and  intlamnuition  of  the  nienlngt'S  an<i  of  the  spinal  conl  itself  both  m 
in  the  gray  and  in  the  white  mjitter,  the  gniy  matter  being  however  ^ 
chiefly  afiectc*!  on  account  of  it.s  greater  supjtly  of  Idood  through  the 
branchejn  of  the  anterior  Hpimd  artery.  The  cerebnd  axi^",  tlie  medulla, 
p>ns  and  ernm  cerebri  are  oAcn  involved  as  well  as  the  spinal  r«>rd, 
The  degree  of  inflammation  in  the  meninges  appears  to  vary  greatly  in 
accfmbmee  with  the  severity  of  (he  disease,  being  so  inteni^p  in  the 
severer  c-iises  jls  to  produce  the  clinical  pii-iureof  a  meuingitis.  In  the 
milder  cades  it  is  pmbable  tliat  the  meninges  are  nieivly  ('•mgi'slnl  and 
that  tlic  chief  pautological  changes  are  limited  to  the  gray  matter  ia 
the  domain  <)f  the  anterior  spinal  arteries.  In  the  mildest  of  all  t^ses, 
now  known  as  the  al)onive  type,  it  is  probable  that  the  lesion  is  morrly 
an  intense  congestion  of  thef*e  vesiiels,  possibly  with  capillary  hemor- 
rhages which  an;  suhsetjuently  abeorbed  so  tlmt  no  [>crmancnt  lesion  is 
left.  There  is  every  probability  that  many  cases  occur  of  this 
tvpc  which  are  never  nirognizcd  iis  msies  of  iwdiomyelitis. 

*iyo  Kpi<]«mic  lutantik'ruRilyHi&^gu^Joum.  Amer.  Med.  AmwCj  Jol^f  1]| 
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Figorea  108  to  111  demon^rate  the  Icisioiis  that  are  found  iu  caeoe 
iKal  piiccumb  fiortn  after  ihe  ons^t.  Thfrc  is  a  iViMcnsltin  ol"  thi-  MimkI 
veo«-'ls  VhUIi  ill  lilt*  iiH-iiiiim-pi  iiiid  in  llu"  gniy  imittcr  of  the  ^pinii)  cord 
id  many  miuuto  lu-moiThapift  iu  tlu-  pray  miiltcr.  Thi-rv  19  aii  infil- 
itiuD  of  Uic  tuimiiigisi  iu\d  uf  (lie  cont  willi  iR-runi  oud  with  emigrut- 
[xng  leucooytiw.  The  scrum  ii]ls  the  lymph  Kpuccs  about  the  vessels 
about  tliL'  uorvL'  cells,  the  ]eu*'««'yie''  iufihnte  tlu!  tiasucf  evi-'n'- 
^'wiwn,  t'hifitcr  about  the  celk,  aud  mjiki-  tlieir  way  inio  the  fi-\h. 
Tlmiu^hnut  ilie  m-un^lia  there  ie  a  grtiut  incnraiie  uf  sniall  (vll>i  luid 
nuclei  vrhii-li  may  \w  nn  iiiteuAe  hh  to  obAciin*  thf>  oiIkt  elrmoiiLi.  The 
di-{^-Dr-nitive  priMxis^eti  in  tlie  ganglion  eells  or  molnr  ncurouca  appear 
early,  oil  varieties  of  degcuerutive  i-hiuigeH  Iw-ing  seen. 

Tui.  108. 


Amttm  pMimr^ilK    Vmtk  11  imr*  kOvt  ■«•«<.     Lumlair    h^mi.     DblHuIca  of  biMd  *MMli 
l«lMHi»  qf  Bwuir  acUi  U  noi.    Ihe  Rciwa  Ibtltnllon  olMcvrM  ilir  auill»of  nwr  wmlm, 

turttt.) 

The  orl!  may  have  a  chtudy  appearance  and  be  slightly  swolleu, 
iuicg  more  dimply  by  reitgentji,  the  chromopliile  granule»  app«)ring 
Im*  largi-r  tlinn  in  tlio  normal  (H'IIk,  im  M<en  by  tlie  Ni^^l  Ktain,  aud 
iie  nucleus  npjxiinng  gmnnlar.  Tliirf  irt  sliriwn  iu  Plate  HI.,  B 
■gi>  til).  A  further  8lug<- of  dcgeur!ralion  is  hliown  by  the  laet  that 
pmtonliism  no  lunger  ahsrjrlns  jitjiins  ;  the  wll  lis  swollen,  lia^  lout  \t» 
iHitline,  lias  a  homogene^ms  appearance,  and  the  nacleug  in  faint, 
as  arc  »l!«>  tlic  ontlines  <if  j^jine  of  the  ilcndritey.  It  in  pn»bahle  Uiat 
ID  Ijoth  tiif^-  rtuges  of  dt^j^mcration  an  arrest  of  the  process  and  a 
l^doal  regfiiorution  and  a  return  to  the  condition  of  hcaltl)  will)  re- 
mnptioD  of  tht>  function  of  the  rell  it;  po»^ibIe.  If  the  process  of  de- 
gCfM>mtii»n  pn>(*iH>4U  lM>yond  iliii^  poini,  however,  do  repair  is  potuible, 
ttot]  the  fiuicLiun  of  the  wtll  la  forever  lust. 
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Thon  tfip  trll  appears  to  be  cliiinjjfd  into  a  swollen,  im^Iar,  o* 
spherical  mass  of  matcnAl ;  il*»  piX'topliiam  becomes  cloudy  anl  iu 
nunletie  i8  not  viRiblp,  if  atninetl  at  sll ;  the  chramopliile  granules  Ihv^ 
lost  thoir  rppiilnr  arranfTcment  in  concentric  nnps  about  the  niiclfw 
or  in  nidiiitiiifi:  lino.t  townrtl  a  nrunixone,  and  the  homogeneouB  Dua» '» 
(wcn  t*i  Ijc  pemicatefl  wiib  v:iriK>l(«,  the  den<lrites  having  dropped  off, 
(See  Plutt?  III.,  V,  i>.)  In  the  hist  stage  the  prolojihwni  shrinks, the 
wll  b(xly  Ix'iiig  rf^bityxl  so  as  to  bo  no  lai^r  than  its  original  nudaa. 
^^t  fftairtu  dwply  and  has  n  graoular  apjM^muiiv.  During  thr  laitf 
^Ktoges  of  this  degeneration  lL>ui'<>oyt<>»  niiiy  be  ol>s<:'rved  penetrating  xht 


Fm.  109. 


«oUr  gisT  maUcr  witli  iniwll  «ill&  «iid  Uw  dcMnKiUn  o)"  tuaiat  (db  ta  t/A 
"  ■  ilATkln.) 


TlM  iHrtaailwl  vmmIk  UmmipIUut'  bnui 

Rgia^  maUcr  wttli iniwll mlli^  «iid  Uw deatriMUn of  n 
Vllh  rig.  30^  ihowliig  noraul  appnnno*  at  this  limL 


■4.    OmlJI  ihto  a»w» 


pericellular  HpaeeH  and  euuroacUing  upon  the  cell  bo4ly.  Both  in  the 
dendrites  and  in  the  ueuraxonc  simihir  d(.^'nenitivc  prctcctt^cd  may  be 
obtwrveil  in  progress,  and  they  are  destroytnl  before  the  cell  lUuieigoeB 
it«  final  degeneration.     (See  Plate  111.,  ki,  f,  a,  jMigc  34.) 

While  in  the  majority  of  eases  there  is  a  iianUIel  degree  of  change 
in  the  interstitial  tiN«iieA  and  in  the  ganglion  Cfdis,  so  that  there  is  a 
shrinkage  and  progressive  destruction  of  the  neur<:iglia  as  well  b6  of 
tiie  nerve  i-Iern<'nts,  (here  an-  a  f«'W  cases  in  which  the  ct-Uuliir  degenera- 
lion  is  attended  by  tew  changes  in  the  interstitial  tissues.  The  degree 
^Mo  which  viirioni*  groups  of  cells  ore  aflec(c<l  varies  greatly  at  diflereiit 
^^evela  of  the  cord,  and  in  some  gn)ups  a  larger  number  of  pells  may 
be  affected  than  in  others.  The  extent  of  the  paralysia  and  tiie  degree 
of  the  patulysis  in  any  one  musnle  will  neeussarily  depend  upou  the 
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set: 


nnmber  of  ^rr>aps  of  oeUb  tiffeotccl  and  upon  the  number  of  cells  de- 
!*in»ye<l  in  any  oiio  pmup. 

Tilt*  n^iiilt  nf  tht!  armphr  of  cells  and  of  tlie  ncaro^lifl  is  a  gradual 
Bhrinka^  of  the  cntim  nrva  nf  the  anterior  linrii,  Kquling  tiecHiiiilarily 
tti  a  collaiMe  inMiinl  of  the  vrU'ite  mlumTis  MurrouiKliDj;  the  gray  malU^r 
aod  of  the  ofn'ous  Bbrc  issuing  from  llic  horn  through  tlicsc  whho 
colitnin»4  mt<»  tlie  anterior  uer\*e  roots.     Tliere  ia  also  a  degenerative 
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Ammt^  fHllMMf  pittt*  w*Knl  yoan  ulltir  ontK.    rprvr  himliir  rrglan,     IKIRite  dt^arralloa  In  hoib 
■  HMlninuaticrir  HiAtltf  wilb  lliiMtecuvu  ufliMUc  taiJMl»AMiierii»rbwrti.    fLwkItt,} 

Urnf>liy  of  fihns  in  the  nntrrior  nerves.     Many  of  the  cells  in  the 

iteritir    hums   of  the  cord  send    their   oxones   to    tlie   autcro-Iatoral 

K  rv  tliey  turn  upwanl  and  downward  to  pasw  toother  levels 

t  r.t-  iu  the  anterior  horn,  thus  serving  to  aiuuMtiate  the  action 

dil)erenl  celln  lying  at  illlterent  levels  of  the  cord.     These  n«socia- 

oelle  as  well  as   the    moDir   cells  euffor    from    degcnenition,  and 

tliere  in  a  wcttudftri*  degeniTjilive  pnx-etw  in  their  axon<.-H,  leailirig 

ki  «  ^irinkagi-  rind  •illj^ht  wlenr^is  in    the  nntero-laieral  rolumn  of  the 

»nl    for  a  van-ing  disiiuiee  abuvt-  and    Im-Iow   the  stiit   of  the  lesion, 

rxleiit  of  the  lesion  in    the  gray  matter  varies  in  various  eases. 

a  few  eases  the  (uithohtgica]  cliange  is  strietly  limited  to  the  antttrior 

I,  heiiitf  imrlieninrly  severe  in  its  peripheral  region.      In  tl»e  majority 

of  csBes  the  eenrral  gray  matter  which  lies  between  the  anterior  and 

>r  hums  is  also  afl'eet^Kl.     It   is  in  these  latter  eases  that  the 

rth  of  the  limits  U  interfered  with  in  tlie  dironio  stage,  tJie  oentral 

owtti-rr  <if  lite  eoni  h)iving  a  closer  relation  to  the  growth  of  the 

tiian  oilier  parta. 


POLIOMYKIITIS. 

!>inular  lesion!^  Iiuvel>ccn  foiiiKl  in  tlic  nioJulla  oMnngnta,  in  the  pom 
and  crura  cerebri,  iiivolviug  all  psirts,  but  chit-Hy  aficctiiig  ilie  nwlor 
nerve  nueleL 

lu  additum  to  the  pnttiolcgiral  chongt^ii  in  tlic  roeningcm  and  oord  ukI 
hriiin  it  liatt  Ijcen  found  that  tJie  ceri-bru^piiial  fluid  uudergoca  cbangts, 
It  ln'iMiiiicsopalf^wntaiid  tSiuii  rlnutly.  It  conljuns  h-mi>hiK^'tca  liotk 
sniall  and  lat^,  and  h  contains  also  jHtlyniiclcar  leucocytes.  It  giTPS 
a  protein  Ruction  when  tested  by  Xoguchi'e  butyric  acid  test,  Thi* 
condition  of  tbc  cerebrospinal  iluid  appears  early  in  tlie  disease  and 
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may  \)q  utilized  aa  a  means  of  diagnosis;  the  fluid  being  drawn 
hmib:ir  puncture  ami  t«s:e<l-     In  a  case  under  FlesmVa  care  the  diag- 
nosis was  reached  a  day  before  the  appearance  of  paralj-sis  by  this  t*«t.' 

Jleeeiit  ob(kTvatioii8 *  have  shown  that  in  addition  to  the  nervous 
lesions  in  jKiIiomycHtia  t!»o  general  results  of  any  infectious  diacaw  in 
charaetcrislio  eluiiiges  In  tlie  liver,  ^ipleen,  kidneys  and  other  oigauB 
arc  present.      These  need  not  be  descrilied  here. 

Symptoms.  —  The  disease  usually  begins,  like  any  acute  Infectiotta 
disease,  with  fever,  sometimes  attended  by  coovuUioDS  and  doUrium, 
BOinctimcs  by  considerable  pain  in  the  iKtck,  body,  and  limbs ;  occa- 
sionally by  a  rigidity  of  the  neck  and  back  suggestive  of  acute  menin- 
gitis; jtiui  by  digestive  disturbances,  voDiitliig,  and  diarrhoea;  fiom&> 

>  I-Ytmcll.     Jonr.  Aner.  Med.  Jimae.,  Joly  II,  Iflll.' 

'  Klexner  and  I>rn{)a'.     Jour.  Amer.  Med.  Aasoc,  Junuiir;  13, 1013l> 
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times  merely  by  general  miiliiise,  Tlie  temperature  rises  rapidly  to 
102"  or  10^**  F.,  and  the  piitient  may  have  a  chill  followed  by  sweat- 
ing. The  temperalnre  roniiiins  aUmt  101°  or  102°  for  spvoral  days, 
irilh  Blight  morDiu^  remission,  ttiun  gradually  ginks  to  normal,  the 
eutinj  fWirile  niovi-iuciit  nircly  lasting  iiKttv.  than  &  •wi-ok.  M'ithin 
two  or  three  days  of  the  oiist-t  paralysis  st-ts  in.  This  may  be  in  both 
Ipga,  or  in  botli  arnin;  rarrly  iti  one  limb  alnjic,  or  in  all  four  <tx(_rcni- 
ities.  If  the  cliild  is  yoimg  and  is  coufiu<;d  to  bed  by  the  fever, 
the  panil_»iri  may  not  lie  noticed  until  tlie  third  or  founli  day.  In 
older  children  and  adult*  the  paralysis  is  well  developni  within  twenty- 
four  hours  of  the  onset.  It  is  observed  that  infants  cry  a  good  deal 
during  the  prriod  of  invasion,  and  tli^i^o  who  art;  old  enough  to  (nim- 
pluo  say  that  tliey  suffer  from  pain  in  the  haek  and  in  the  afleeted 
limbs.  Tliis  pain  may  remain  for  some  weeks.  There  is  usually  no 
disturbance  of  the  bladder  or  rectum,  although  in  a  few  cases  retention 
of  urine  has  iK-en  noticed  for  a  few  days.  There  is  no  tendency  to  the 
develftpracnl  oi'  U-d-fliin'.'*.  In  a  few  oases  herjKrs  zoster  has  appeared 
on  the  paralyzed  limb.  There  is  no  complaint  of  numbness  and  there 
is  never  any  \os»  of  sensatJon,  but  the  limbs  are  sometimes  painful  upon 
any  moyement,  espceiiilly  in  the  joinL'^ 

Id  some  eat-es  the  palieut  is  so  sii-k  during  tlie  first  week  that  ty- 
phoid fever  is  suspected,  and  it  is  only  on  the  appearance  of  tlie  paral- 
ysis tliat  the  re:U  condition  is  recogni/Anl. 

After  such  an  onset  the  fever  and  genenil  Kvniptnnis  sultsiile  nipidly, 
6o  at  Uie  end  of  a  week  or  at  meet  two  weeks  tlie  ciiild  appears  to  be 
well. 

Afier  the  fever  with  its  attendant  malaise  and  digestive  disturbances 
has  subsided  and  tlie  general  health  has  be(>ii  restored,  there  rcnuuns 
a  paralysis  more  or  less  extensive.  This  paralysis  is  usually  more 
extensive  at  the  onset  tlian  it  is  destined  to  be  jH'rDianeully.  Thus 
the  child  may  at  first  Ik!  iHUnpletely  hrlplcNs,  and  Inter  reiHjvcr  [Mwer 
in  all  but  one  limb ;  or  the  trunk  may  be  piindyzi-d  at  the  oonet,  but 
nnt  peniuinciitly  affected.  Botli  U^  are  eomnioiily  alfeelc*!  tttgctlier, 
but  the  final  ]>aralysis  is  usually  limited  to  one  limb.  Occasionally 
the  neek  muscles  are  distinrrly  weak,  and  there  may  be  difficulty  in 
mvailnwing.  This  is  scx-n  in  rases  in  which  tlie  arms  are  pandyxed, 
and  yet  the  final  paralysis  may  affect  but  one  ann.  The  face  has 
been  jmndyze*!  with  tlie  arms,  and  tlie  ot^ular  mns<'lej)  also,  but  either 
is  a  nirc  (xrurrence.  In  a  uuml.>cr  of  cases  in  which  the  final  paral- 
ysis has  been  limited  to  two  or  three  muscles  the  original  paralysis 
was  widespread,  involving  all  the  limbs.  Tliese  facts  should  be  remem- 
bered in  gi\*iDg  a  prognosis  in  the  eairly  stage.  Sometimes  the  onAct 
of  tlic  ptimlysis  is  not  suddeu,  but,  tliere  is  a  gradual  increase  during 
a  Week  or  ten  days,  then  a  stationary  jieriod,  and  then  a  regrct*ion. 
Tlie  subsiileoce  of  the  pimilysis  begins  fmm  a  week  to  two  montlis 
afler  the  onset,  and  then  goes  ou  steadily,  but  it  is  not  until  after  three 
montluj  lliat  it  is  quite  possible  to  determine  what  musc^lcs  will  eventu- 
ally recover.     There  is  usually  a  certain  amount  of  ]>ernianeuc  |>anLlyf[is. 
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The  muw^les  whirh  are  paralyzed  under^  ntrojihy.  Tins  ts  more 
rapid  and  oomplete  in  those  that  &re  to  be  permanently  punklyzed,and 
Uiere  \»  a.  cHaugn  in  llic  tiizc  of  the  limits  which  i»  well  utarkt-d  within 
a  monlli.  The  paralyzed  muscU-s  arc  relaxed,  never  rigid,  and  show 
a  reaction  of  deguutnitiou  to  the  electrical  le^l^.  Thu  reaeliou  of  de- 
genenition  eon:«istd  of  a  lo;^  of  the  rc^^ponsc  iu  both  UJU»cle  and  nerve 
to  ikradic  stimuluA,  and  a  hxis  of  rei^ponsc  in  the  nerve  to  galvanic 
fltunnloe.  Tlie  galvaiiie  reaetion  of  the  mtiJH^le  remain:^,  but  in  snrJi  a 
miucie  tliere  itt  found  mn  alteration  of  Jta  normal  txHitractility  to  gid- 
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Cxtnmn  attvpfajr  «r  Um  ibouldcr,  mm  anil  foream  In  an  aduU  nha  tnBtnd  fnim  au  altavk  o 
fnhntllr-  (lUmljHli  at  Ibe  age  ai  Ibm. 

vanie  uurrent*.  For  the  first  few  weeks  tJie  muscle  rcsjM)nds  Um 
strongly  to  }^lvani.sin  and  conlrnctjf  under  the  jxKiitive  jKtle  more 
4|iil<-kly  than  luider  the  nej^tivc  pole  when  the  current  is  sent  ihnmjrh 
it,  Ijater  the  contmtlility  to  pilvani^m  is*  ppj^yrcfi^ively  dcreai^pl, 
until  in  a  totally  piiralyz*^  niuw.'lc  it  in  Inttt.  It  may  }>e  staUnl  as  a 
prognostic  si^  that  the  mUA(de«  in  which  the  faradic  reaction  ia  pre- 
eervcd  will  recover  though  paralyzed  for  a  time  at  the  onset.  8ucK 
mtiwles  aim  pn-»erve  their  tone,  su  that  they  contract  when  txrcnssed 
shonily  with  a  haramcr. 

Tlie  cin;ul:it4on  in  the  aHeoted  limb  is  eonsi<lerabIy  iropairecl,  and 
it  is  colfl,  blue  and  flabby,  but  not  (edematous.  In  (?ome  cases  the 
boDe  ia  sulMtequmilly  hampen^I  in  its  ^nnvlh,  m>  that  the  limb  is 
gliorter  and  mon-  shnder  than  its  fellow  in  after  life.     (Sec  Fig.  1 12.) 

AVhily  the  dejKrriplinn  just  ^iven  of  an  at-ute  onset  witli  fever  applies 
to  altout  three-quartern  of  the  caaea  of  anterior  poliomyelitis,  there  nr- 
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more  Kmbs.  It  give*  uo  sign  of  pain,  it  dopfl  not  nppoar  to  V»  iI1,uil 
the  pamljsis  surprises  the  rootlicr  by  ila  sudden  onset.  In  Uiese  mm 
tlie  paralyaia  is  ewm  fullowed  by  atrophy  and  by  vaso-motor  panlnu 
It  is  not  attended  by  puin  or  tenderness  on  motioD,  and  naDaUy  de> 
creases  to  gome  extent,  leaving  tlio  limb,  however,  in  port  pcmiiiKO^ 
paralyzed.  Them  two  types  of  onset  of  the  dideaw  are  evidently  qoito 
diiitinct  from  ono  anotlier. 

After  the  ousel  is  over  there  iii  a  slow  progressive  iniproveineat  19 
to  u  certain  [NMtit,  uml  then  the  [n-rmnnetit  condition  of  pamlywii 
found  to  viiry  greutly  in  ditfereut  e;ises. 

I     The  loeation  of  the  purulyi^is  is  usually  in   the  le}r^  and   here  \n 

Hypes  of  the  rljitease  may  l>e  recofi^nizAtl — the  h-g  type  and  the  tbi^ 

type.     In  the  \eg  typi:  the  {terouei  iduiic  or  wicli  the  anterior  tibtJ 

Pio.  in. 
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tisoles  are  rommonly  affeete*!,  althoufrti  the  posterior  libinl  irmup  may 

lare  in  tlie  paralysis  or  may  even  l»e  ils  fully  pamlvzetj  as  the  othera. 

Ah  the  iKindy-HiH  ri'mains,  ih>f()miit!es  of  the  ankh*  and  f<w>t  will  appear, 

tlte  form  of  talipes  developed  dcjM'nding  u|»on  iho  mtutelex  ehiefly  par*- 
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In  the  thi^  ^TWt  t^c  peoA8  and  iliacuft  muficle.4  and  the  gintci 

mtMckfl  about  the  thiffh  are  tliorw  chiefly  HfToctpd,  tlie  muMslcs  on 

inmT  snde  of  the  thij;h  ami  the  miiM^leA  Mow  thi'  knee  orten  esrap- 

In  tiicjn?  oawfl  tlie  Ivji  hjiiip*  like  u  flail  from  the  limly,  niul  enn- 

!ttip|ii>rt  the  weight  at  all.      In  some  ciiwa  nejirl y  all  of  the  rnuseles 

the   lower  eslrtmity  are  pnralyzwi,  and   the  atrophy  is   uDiform 

n>U);haut  tlie  limh.     (Fig.  113.)     In  thef«c  severe  eases  it  is  not 

n  for  the  muifelcs  of  the  back  and  abdomen  to  alutre  in  the 

.lalyAi.^  and  atmphy. 

Wbeu  the  anus  are  attarkoil  two  ty|H*  of  jKiralysiH  linve  lieeii  i\vn- 
il)e»J,  the  iipper-artn  tyj»e  and  the  lower-arm  type:.  In  the  up|HT-nrra 
ifac  muH^lcs  about  the  ncnpula  and  the  deltoid,  the  biceps,  aud 
tor  lungiit<  are  paralyw^J  and  ati*op)nc,  and  coD?e<jueutly  the 
of  tJie  .siioulder  joint  and  elbow-juinl  are  wriotiirly  lianipered. 
In  tliese  cmeefi  tlie  »^boulder-jotnt  !)f>  undnly  tuovable  and  the  lu-:id  of 
the  bmwrtut  thlU  out  of  the  socket.  In  (he  lower-arm  typ<:>  the  miis- 
eln>  l>elow  the  elbow  an*  invad(*d,  the  flexors  or  ext^aiHont  of  the  wrtst 
mkI  fingere,  or  Itoth  toother,  are  aflii'titl,  the  MUpinntor  Inti^is  et«'ep- 
ii^.  In  olhcr  <u^*^  the  iutemsKi  aud  the  thenar  aud  byp<jtheuar 
iutt«cdeti  of  the  liaiid  are  {Kirulyzitl,  whih*  the  hm^r  flcxore  and  extenxorn 
e«wj»e.  OTiwionally  a  eonihinaiion  nf  up|K'r-ann  and  lower-arm  ty|)i'a 
occurs,  in  wbieh  caee  the  entire  exlremily  is  iiM^lew*.  (Fig.  11^.) 
Til©  Mpper  part  of  tlie  tnnik  is  oiTasionally  involved  in  the  paralysis 
togetlier  Willi  tin*  arms.  The  nm.'selci-  of  iJie  Imek  and  trunk  ai-e  rarely 
tbe  cnly  onca  permanently  paralyzed* 

In  «  ¥erj'  few  cases  iJie  entire  muiwular  system  of  tbe  body  appears 
be  aflbcted  by  thift  di><oam:  both  legs,  the  trunk,  and  both  amu^  and 
en  the  facial  miiseir*  are  more  or  loss  panilyzed  ;  but  even  in  tbe«J 
a  earvfnl  examination  will  hIhiw  (hat  tJie  degree  of  tlie  luiralywa 
umI  atn>phy  ia  not  the  same  in  all  the  ninselcs.  Tbe  relative  fmiuene^ 
of  purnlyH:*  in  different  parts  of  tlie  body  U  aliown  in  the  following 
talue  (Table  \'n.).  The  paralysis  is  rarely,  if  ever,  exactly  syni- 
mctrical  when  both  legs  or  both  arms  are  involved. 
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Opojisionally  thr  rranial  nerve  nuclei  arc  invaded  li_v  the  disease)  sol 

a  Tiii^xih  strabienins  of  ^-arioiis  tyncs,  facinl  (miIsv,  paralysis  of  die 
larynx  and  tongtic,  and  of  the  pharynx  have  been  olwcrvcd. 

In  addition  to  the  paralysis  and  atrophy,  there  is  a  lom  of  reflex  »•- 
tioD  at  the  level  of  the  lesion  in  every  cui^.  The  ^kin  reflcxoi  umuil 
reliirn  after  a  time,  litit  (lie  teiiilon  re^exes  are  absent  for  a  lonp  jn-n  >. 
evea  when  a  pcirtial  recovery  of  the  mnscle  invulvetl  lum  tuken  pLioj. 
Thn!4  the  kueivjerk  h  uiiifumily  absent  when  the  tliigfa  musaJes  m 
panilyztxl,  aud  the  elbow-jerk  and  wrisl-jerk  when  tlie  arms  iw 
uflc-cte<l. 

SeuNition  i.H  j>rcfier\'<'d  in  almost  every  tase,  but  I  have  s>  frequeully 
obsen'etl  a  permanent  hy[)er»;nftitive  coDdition  to  painfid  impreaaooi 
in  the  pfiralyzed  limb  tliut  I  cannot  but  believe  that  the  lesion  in  ibe 
gmy  iiKitier  aflVi-tti  the  imin-tnuise  tnmts  in  their  pasaaf^e  thrt»uirh  ibe 
conl  at  tlie  level  of  their  eiUranee^  and  lias  a  relation  to  this  symptom. 
There  is  niarkeil  viistiriiolur  pjinilysis  and  hiek  of  vasomotor  n«piio« 
in  the  Unil>  to  applications  of  heat  and  cold. 

Deformities  of  the  joints  are  a  common  sequel  in  infiinlile  ^pinil 
pKniIyj*ii*.  The  approximation  of  artirular  surfaces  is  secunsl,  in  jiart, 
by  tli<;  ni>rmiil  leiisiou  of  the  musc-les,  er*jxK'ially  at  the  siiouliier,  liip, 
nnd  Univ,  imd  henw  pamlvAis  of  the  mnseles  eonlrollinf;  thes^e  joinUiM 
iitU'iided  by  relaxation  and  a  greater  degns;  of  iiiubllily  ibuii  is  normal. 
Thus  the  head  of  the  hniuerus  falls  from  its  s<»cket  when  the  deltoid  is 
pandyzeil,  aud  abnormjil  extension  of  the  knee  is  ollen  wen  in  the 
upper-lej;  type  of  paralysis.  After  some  months  of  [xiRily^is  the 
miiseU-H  whit.'h  are  the  natural  opponents  of  the  pi»nilya'<l  mMscles  ire 
apt  to  becrome  {)ermaneutly  eotitraetured,  acid  this  also  oociisions  defor- 
mities. The  iielion  i>f  gravitation  on  a  Haecid  |iiirt  of  the  limb  coot- 
bines  with  the  contraetnrK  in  the  wise  of  the  foot  to  inereii,'*'  llie 
deformity  there,  and  hence  all  forms  of  tulipcs  may  ensue  up'm  infan- 
tile pural^'sis.  Deformities  of  the  wrist  are  also  observed,  but  these 
are  not  common.  Curvature  of  the  spine  fn)m  jMirBJyus  of  the  niuselee 
of  the  back  is  frequently  seen,  all  varieties  haviup  been  described. 
It.a  nmst  eommon  cause  is  the  shortness  of  one  leg,  due  to  arrrwt  of  its 
growth.  8ueh  curvatni-es  differ  from  thase  due  to  bone  diaesse  in  the 
faet  that  tlicy  do  not  persist  during  snspen»on  of  tlie  body  by  the 
head  and  arms.  It  is  one  of  the  most  important  points  in  troatmoiit 
to  prevent  the  development  of  tliese  defurniilies. 

The  progress  of  the  disease  in  any  caite  m.iv  l>c  diWded  into  stagea 
After  on  acute  onset  there  is  a  stage  of  maximum  intensity  liutii^ 
from  one  to  fdx  weeks,  and  followed  by  a  periml  of  steady  improve- 
ment which  may  extend  from  six  montlis  to  a  year.  Then  follows  the 
permanent  ehroiiie  ecmditirtn,  in  whieh  the  normal  growth  of  the  child 
may  lead  (o  a  »li>w  development  of  the  limb,  but  not  to  any  i-haiigv  in 
its  power  of  use.  It  is  very  rare  for  a  complete  recovery  to  take 
place  after  an  attiiek  of  infantile  paralysis.  Even  in  the  Hglitcst  caaos 
there  ia  usually  some  weakness,  slight  atrophy,  and  coldness  left,  and 
ono  or  two  muscles  will  be  particularly  feeble.     In  Ute  majority 
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MMHuddvniblo  iKnnanent  paralysis  renmuKt,  miuiring  Uie  uso  of 

uu«  to  asebt  the  action  of  tJie  limit  and  to  prevent  deformities. 

occurs  dniing  the  aentu  awmi,  \\\  about  7  per  cent,  of  the  cases 
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I«nl7*ii  «llb  atiiiihr  of  (ha  rtybi  Imk.    Tttf  nirTsture  i>r  lli«  Bjilar  t*  tK»a^ty  to  tbt 

tdenucs  of  the  disease,  but  in  Eporadio  cases  is  very  rare,  and  onoe 
ila^  ifl  posecd  tliere  \»  nothing  in  tlic  disease  to  threaten  life. 
bi  the  rlii(.f  clKirac'lerivtie  of  tlie  utnjphic  punily^is  lu  this  disease 
wlc<'t^  r<'ri:iin  nii]«_-U'a  to  tlie  exclusion  of  oth<Ts.  This  B^eo- 
►oare  DO  relation  to  the  urrangenteDt  of  muscles  in  the  limb  or  to 
iDJoint  action  of  mnMrlea  in  producing  anr  definite  movement, 
■wholly  dep4-ndcnt  upon  the  arrangement  of  the  groups  of  cells 
oUii^  the  muscles  in  the  antdior  horas  uf  the  spinal  cord,.    Th« 
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exact  localization  of  tlte  di^ea-se  can  be  dctcrminod  by  referring 
i^yiDptiiniA  in  any  ease  to  Table  I.  in  tbe  chapter  on  the  X>iaguusit 
S|iiii:il-<^'or»I  l>isi'rtN:-f:,  jwige  SG. 

Features  of  Epidemics.  —  When  tlio  disease  occurs  in  epidenuc« 
symptoms  are  similar  to    i\\tv&e  oci-urritig   in  the   inft-ctiniiH    trpp 
H|>orj<)Le  cases,  there  Ix-inp  a  high  fever,  101°,  with  cliill,  vomiir; 
maUirw,  tevere  general  HWL-ating,  severe  jhuus  in  the  buck  and  ]i; 
souit'times  attended  by  ri;ridity  of  the  spine  and  retraction  of  the  li- jI, 
giving  rise  to  the  sujipiciou  of  meningitis.     The  exf<_se^ivc  (iwt-aliajT 
inijdiue  an  invcjlvenient  of  Uie  vaxomotor  centres  in  the  spinal  conl 
Diarrhffia occurs  on  tlie  second  (hiy  and  oontlnues  for  l^ro  or  tliree  A»\k 
Delirium  is  a  fnHjtifiit  symptom,  ott^afiiontdly  convulsions,  and  aphaai 
Imve  bft'U  noted.      The  (t'briU;  synipNmis  UlkI,  for  five  tir  ten  dnyi*.     Oa 
the  third  or  fourtli  day  the  paralysis  appears,  iLsually  suddenly  and  it 
its  maximum  extent.     When  the  legs  arc  para1y/(N]  it  is  not  unusial 
to  have  retention  of  urtnc  and  loss  of  control  of  the  bladder  lastinff 
several  davi*.     Whtn  tlie  arms  arc  aflbetwl  ilie  rcspimtury  touM'htiB  mar 
l»e  p:indvzc'd  and  in  Uie  fat:il  oiisea  dcatli  occurs  from  rcspiniUir}'  jural- 
ysis.     Si>meciines  the  paralvhis  extends  to  the  neek,  thntiit  and  fart, 
and  even  to  tlic  eyes,  giving  rise  to  the  symptoms  of  bulbar  i»aUy,  the 
pollo^neephulitis  inferlnr  and  KUfH^rior  of  Wemieke.     If  the  face 
aiTccted  all  the  nmsclcs  are  invnlved  nnd  the  piitient  eauuut  close 
eye.     If  tlio  oeidar  nmsclcfi  are  iwindyw-d  stribismns  apjH-ars.     Pai 
is  a  more  prominent  symptom  in  the  epidemic  than  in  the  sporadie 
The  variation  in  the  onset  and  in  the  diHtrihution  of  the  paralysis  ha 
led  writers  to  dlj^tingnif^h   between   spinal,  bullKir,  ccrcbnil|  neuritie, 
mcnitigitie,  and  abortive  forms  of  the  disease.     These  foniw  differ  .*onii>- 
what  in  the  fact  that  in  each  one  set  of  symptoms  pre<lominates.     They 
are  rarely  without  common  symptoms  and  do  not  require  wporate 
description. 

In  e|iidemicfl  the  mortality  has  been  from  7  to  10  per  cent. ;  death 
ooeiirring  from  the  fourth  to  the  tenth  Aiy,  usually  on  tlio  sixth  day. 
In  s|M>nidic  cii.si'S  ik-alh  is  very  nire. 

In  epiflemiea  abortive  ca-^es  liavc  \vxn  recognize<l,  where  the  fev 
has  produced  great  muscular  weakness,  but  has  not  been  followcti 
permanent  pandysis,  complete  recover}*  having  ensued  afler  two 
three  weeks.     Jn  epidemics  there  is  oomplele  recovery  in  25  pr-r  cen 
of  the  cases.     Varinns  cnses  of  slight  indefinite  temporary  illness  wii 
prostration  but  no  pjirnlynis,  much  like  the  pn»stralion  of  grippe,  Im 
Ix'on  observed  in  families  and  coiiiiriiiiiitifs  where  this  disea.'*  was  epi- 
demic.    These  arc  probobly  cases  of  very  miM  tyjw  and  the  diagDOsifl 
can  be  made  only  by  an  examitmiiim  of  the  cercbr^Kjpinal  fluid  or  bj^ 
an  experimental  iuocuhitiou  of  the  blood  alrcidy  described  on  page  2G^H 
The  cases  are  so  insignificant  that  neither  pn>cedure  is  as  a  rule  justi^^ 
fiable,  as  lunilKir  ]iunctnre  is  not  without  danger. 

Diagfnosia.  —There  is  no  diflienlty  in  recognizing  the  disease,  and 
it  is  hanlly  likely  to  lie  mistidcen  for  anything  else.  Oecasionnitv 
a  child  will  be  attacked  with  acut«  articukir  rheumatism,  and,  on 
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it  nf  tbfl  pain  in  the  jointJ^^  will  be  unwilHag  to  move  the  liinbff, 
and  tfauA  may  be  t]ioti;j^t  to  be  punilyiM-d,  A  lain-riil  usaiiiinaiiou 
•faiMild  finon  doiuon8t.Ril«  the  rvnX  rnmlilioD^  for  ut^ute  rhfumatism 
ttcvrr  nausea  anjr  atrt^hy  or  pamlysia,  and  tlio  load  tenderness  in  the 
>mt.s  llie  sweating,  and  the  htt-k  of  coldness  of  the  limbs  may  also 
in  the  di:i<rnusiB. 
Kdoliitt!!,  ^tmetimefi  caused  In  infutits  living  in  hL-althliil  and  com* 
trtahio  Hiimitm dings  by  the  use  of  artificial  put(>nt  fo<Mj«  containing 
m^emhle  siig:ir,  may  lead  to  a  (<iid(leii  febrile  onr^'t,  with  much  piuu 
"•n«I  t^TidiTui'Ss  In  (he  Unibs  and  iinwillinjimwrt  t»i  miive.  IJut  the  i-liild 
\%  ni>(  milly  |Rira]yz(.><t,  attil  tJie  ti-iiilertu'ss  <»f  it**  Ixnit'-s,  the  iLp|)4-aninee 
of  iJie  gunut  and  the  liweating,  as  well  a^  the  luek  nf  limitatirm  of  the 
pain  and  iraniobilily  to  one  or  two  limbs,  lihould  prevent  tiiiu  diM^nse 
tWira  being  mistaken  for  infantile  pantlysis. 

In  iMiuie  axM^  uf  anterior  poliomyelitis  there  is  considerable  pain 
felt  in  the  limbs,  and  sonic  reniienii:^  of  the  t«uria<H>  and  of  the  miii«- 
clttL     The  existence  of  pain  during  the  first  two  days  of  the  disease 
onmsiiKuiIlv  U'siils  to  ini.-^takis^  in  illugiio^^is.     Thns  Marsh  '  n^irdti  a 
case  of  a  i^ild  agi-d  five  years,  who  "ju*  suihlcnly  attacked  with  j»ain 
in  die  Icfi   hi;  exi'ii'ling  down  the  thigh  to  llie  knee.     The  limit  was 
flexed,  abducted,  and  rotated  outward,  and  any  motion  was  painful ; 
hrnne  tlie  catae  was  recxirded  as  acute  hip  disease,  but  closer  exjiminar* 
tiiui  showed  the  hip-joint  to  be  quite  frt^Oy  movable,  and  tiSivr  two 
day*,  when  (he  [Ktin  hiul  ptL^-il  away,  tlte  f%-«e  wiu)  foiiml  to  Ik>  one 
of  infiuitile  [Kinilysis.     The  fever  ami  general  constitutional  distur- 
prcisent  at  Uie  onsL-t  had  reudeixnl  the  diagnosis  ol>scure, 
la  {Munful  eases  it  has  been  suggested  tliat  a  neuritis  may  aeeora- 
ly  the  (Milio myelitic.     The  existence  of  pain  alone  is  not  sufficient 
truminc  this  o-fncln-iion,  inasmuch  as  we  now  know  tliat  in  tin-  luirly 
ges  them  Is  a  congi-stion  of  the  meninges  and  central  gray  matter  of 
le  coni  which  issuificient  to  ciEplaiu  ihe  pain.     If,  however,  the  pain 
cnnlinu«-H  and  tenderness  develops  in  the  muscles   and  nerves^    it  is 
tjUiblc  tliat  u  neuritis  has  developed  due  to  Uie  same  infectious  agent 
rhicb  has  cauwil  the  poliomyelitis.      It  is  to  be  pemeraboretl  that  poly- 
iritia  is  iistmlly  a  di-ti-aso  affecting  the  e-Xtreniities  symmetrically  and 
nng  drop-wrist  and  droj>-f<»ot ;  Uiat  the  distal  |>arts  of  the  ejctrt-m- 
&»  mre  more  gcverely  jKindyze<l  than  the  jiroximal  yavin ;  that  ttiere 
wi  WH*h  M<'li'ction  of  niuscles  j)anilyi«il  as  in  pnlinmyelilift,  and  that 
ere  are  usually  sensoni'  disturbam^cs  of  a  permanent  niilun-,  anuis- 
analgesia,  or  ataxia,  in  addition  to  tJte  pain  and  tenderness 
D<.n*es ;  hcnc<;  iu  the  acute  stage  of  onset  a  |^oI}^leuriti8 
Id  not  be  confounded  with  a  ptiliomvelitis.     AMien  polvneuritis 
iponies  poliirmyelitis  the  elininil  j)ietnre  will  bo  made  np  of  a 
Miiatiou  €if  the  symptoms  of  both  affi'ciixns  i^'c  p:ige  205). 
A.  ooodititm  of  Wfakni.-sd  of  the  nniftclefl  ohperved   in  infancy  haa 
dgBCribeJ  by  Oppenheim  and  by  Spiller,  winch   they  term  m_v*t- 
eonffenita    anil    wliich    resembles    slightly    intantile    paralysis. 

■  Lanoc*,  Jtunuur  10, 1897. 
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rwcnty-eix  coima  have  bt-cd  eollecUtl  by  Ilabcriuiiu.'      TIw  infiat 
'mukes  ver^*  fuw  iiH>veinciil>^  from  tlie  tiniu  of  birtli,  all  tbu 
seeniiii}^  U)  be  weak  ntid    lucking  in  Uuic.     There  is   no  atrophy, 
tlieru  are  uo  deep  refk'xea  to  be  obtaiuwL     The  diusc-Ics  react  to 
electrical  curreuts.     The  cbief  symptom  is  the  luck  of  voluntary 
mcDt ;  the  intauts  lie  inert  anil  holpIoKS,  Uiougli  Rlight  motitum  in 
mode  ill  r^jioiihi'  topaliifnl  iiiipreKsii.in.s.     The  cliihlrt-n  an*  intelligmt, 
the  cniiilul  nerves  iire  normal,  seiisatiou  and  the  motion  of  (be  sphiuclcts 
are   iioniia].     Slowly,  aller   m:iny  months,  improvement   be)|nns,  thr 
muscles  develop  ami  power  i^  gained.      In  the  fatal  cases  no  Itsioti  iif 
the  ner\'oiis  system  has  been  found,  hut  there  ia  an  atony  of  the  niuscWii, 
which  appear  |wde  ami   poorly  developed.     At.  coajrenital  jHj!i«miy<  !* 
ha*  not  lH.vn  i>h(it^rvii(l,  tliis  diseiiM-  need  mit  Ik*  confoumle*!  witli 
fantile  pamlywH,      It  luw  a  relation  to  myasthenia  gravis  and  in  jir-  ' 
ablv  tliie  to  some  congcuital  diseaw  of  the  thymus  gland.     (Ch:;{i;' . 
XLIV.) 

A  localized  injury  of  tlie  brachial  plexus  (Erb's  paralysis),  causiop 
paralysis  of  the  deltoid,  bicejts,  coracohi-aehialis  and  su)>inati>r  lonpi* 
is  not  uncoininon  in  tnfuniri,  and  might  Ix^  niihtaken  for  infantile  polfiT. 
The  history  of  trauma  during  delivery  and  the  I»xiil  anoe«lhe«io  in  the 
ditili'ibution  uf  the  cir(.Mmi(K-x  nerve  should,  Iiowever,  correct  tbe  mistake 
(see  page  180). 

These  possibililies  being  excluded,  and  tbe  diagmwiis  of  a  poliomye- 
litis being  reached  from  a  study  of  the  symptoms,  it  is  cow  possible  by 
examinaliou  of  the  spinal  6ui(l  obtained  by  lumbar  puncture  to  nuke 
fiui^h  a  diagiuMiA  jHiHitive.  Jliit  furtlier  it  iif  also  ponsible  liy  such  An 
exaniinatioD  to  reach  a  diagnosis  on  the  seconfl  or  third  dav  of  tJtc  dis- 
ease when  the  child  sluiws  merely  an  acute  fever  wlthmii  any  |Kini]y8)B, 
At  this  time  tbe  blood  examination  shows  only  a  moderate  iuercaae  in 
leucocytes  such  as  occurs  Id  any  infection.  But  FIcxncr  bait  proven 
tliat  even  iu  tliis  early  stage  tlie  amount  of  certfbrospinal  tluid  is  in- 
creased so  tliat  on  puncture  it  Hows  more  freely  tlian  normal.  It  ts 
(Uightly  opaloscf^nt  and  on  ccntritiipalization  the  sediment  contains  a 
considerable  nnml>er  of  »n:ill  and  large  lymphorr}te8  and  a  few  polr- 
nueleur  leucocytes.  The  fluid  also  gives  a  pnitctn  reaction  to  the 
butyric  aeid  test.  Sueli  tettts  can  of  course  be  made  only  by  tliose  who 
have  laboratory  facilities. 

Prognosis. —  The  prc^osis  in  anterior  poliomyelitis  is  always  grave. 
Patients  do  not  often  die  of  tbe  affection,  buttliey  rarely  escape  a  per- 
manent paralysis  in  some  jmrt  of  the  b<Hly.  It  is  true  that  in  tlie 
majority  of  cases  tho  original  pamlvsis  subsidcB,  fni  that  there  is  an 
apparent  impmvement  of  a  considerable  degree.  Thus  a  patient  who 
has  originally  been  paralywxl  in  botli  legs  nmy  receiver  tlie  i»ower  i 
one  leg  entirely,  and  may  be  left  with  a  condition  of  paralysis  in 
peronci  or  in  the  antenor  tibial  gr^up  of  the  otlwr  leg,  w  that  the 
terminal  condition  is  very  muth  loss  severe  tlian  that  at  tlic  onifet. 

'  7.nr  l^ilTprcniinldinf^nnac  dor  poliomyelitis  ulterior  »cuta>  ujratonia  eon^rctiita 
pol^neurittii.     Berlio,  S.  Kvgvr,  11108. 
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Ar  n  rule,  tlie  limb  that  ta  aflcctcd  oevcr  entirely  renins  its  power, 
ntul  iL-iuilly  i^hiiwst  »mK*  ntropliy  aiid  i»!iortpning ;  Tor  tho  tfrtnvth  of 
ihe  limbs  iy  haiu(KTtHi  Uy  the  exUiciu-e  of  ihe  tli.<«>Hse,  and  liifiiw  iti  a 
jn\>wui^  child  Uie  unnflectiM]  limb  outj|^»vra  the  otlwr.  It  is  tluiuglit 
that  au  fbtnriial  exiiminnlinn  niay  affunl  somegnHind  for  a  proi^nosiii. 
It  U  U'lievod  that  ihe  miuiic'les  wliirh  iT»[^K>ud  to  the  fanidic  L'lirrent 
thiv^  wtflw  aftiT  Mn-  ons<-t  of  tlw  distiiee  will  eventually  recover, 
wbilc  tbitse  that  f:iil  to  ri'^jiund  to  tliiseurreiit  at  timt  time  will  always 
be  wmrwlut  impaired  in  power.  The  lt»es  of  taradic  reaction,  how- 
• '-' r,  U  Di^  an  indication  tliat  thew  muN>les  will  he  totally  parRlyzed, 
>-  tlie  fanidie  reaotiun  has  tteeii  known  to  I'vlurn  in  a  miiM'le  a  vcnr 
aAier  it  bad  beeJl  hwt,  yet  mieh  n  mtiwie  never  n.>«-iiviT8  eoniplelely  its 
cia>  ur  poww.  The  pnignosis  is  mueh  better  tu  the  cases  which  begin 
with  fever  than  in  tlin<«e  which  do  not,  and  in  the  epidemic  cases  after 
the  Moood  week  of  the  diseajte  ilian  in  the  f>p«>r:idic  onnes.  In  epi- 
denuot,  aa  already  ^laiM,  from  7  to  ID  per  eent.  are  fatal  on  the 
luxtli  day. 

Treatment.  —  The  trt«tmcut  of  infantile  spinal  paralysis  in  the 
ariite  «lag;o  oonsiittji  in  ib«»]ating  and  keeping  the  child  quiet  in  bed  and 
applying  a  mild  form  of  e<jiinter-irritntiui)  along  the  spine,  whieh  is 
b«vt  doDv  by  a  |ta«te  of  mustard  1  part  and  ilnur  3  part.s,  applied  in  a 
p«tuhirf(  along  the  b:wk  and  removed  as  soon  a»  tlie  nkin  i«  n-ddencd, 
and  Uiun  renewed  after  three  hours,  so  that  for  at  least  a  weik  there 
shall  be  ccmtinueU  counter-irritation  without  the  dJM.'omfort  of  a  blister. 
The  frn{U('nt  applirtition  of  dry  eii|M  along  tiie  K[iiue  may  be  UAcd  to 
proiluoG  diL-  sunie  efFet-t.  Kepeuted  >4|M)D;^liig  wilh  alcohol  and  cold 
water  is  indir'ati-d  iut]ie(iis4-»in  whiehthotemjieratureiAatiovo  101  **  F., 
but  phcoacctin  or  antipyriue  is  not  to  Ik'  used  unless  the  temjieroture 
T<nK*b«0  103°  F.  I>r.  Harvey  Cushiug  lias  recently  observed  that  the 
adbunistntion  of  nrotropin  niiults  in  tlie  prcsonec  of  formaldehyde  in 
jbe  Oferdnoffpiaal  fluid.  As  the  virus  of  the  disease  exi.^ts  in  the 
phmnpinal  fluid,  it  is  well  to  give  a  child  of  three  years  one  grain. 
un>lnipiu  everj-  sii  hours  during  tlie  first  ten  days.  Iodide  of  potxis- 
nuiy  t>e  given  in  l-grain  dose  in  the  early  stage^  and  mixlerate 
of  saiicylatc  of  fitn>ntinm  (2  gr.)  or  of  quinine  (J  gr.)  may  be 
I  child  of  two  years.  If  tlie  child  is  in  much  [laiu  or  haacoD- 
vulnoiu,  bromide  of  Bodinm  (5  gr.)  with  or  without  codeine  (^V  P^Of 
bft  employed  as  a  Bymptomatic  remedy.  Tlie  general  treatment  of 
oonditioiu,  a  light  di(!t  and  laxatives,  is  not  to  l>c  neglertcfl.  In 
in(et-tit»nfl  <2wefl  some  gastro-inte.etinal  poi<son  may  l>c  present,  hence 
junction  haa  lieen  iirgf^-cl.  The  I>i«t  laxative  is  castor  oil  i^se, 
i-nne  5ij,  einnamon-water  TTlx,  given  irith  an  equal  amount  of 
I  juice  sweetened.  Kest  in  a  prone  pieition  in  bed  ia  better  than 
it  lyitig  np<in  the  back. 
He  iBoUtinn  of  the  [wtient  should  be  as  ouiplete  iis  in  scarlet  fever. 
oom  and  throat  sliould  be  sprayed  with  iV^bell's  solution  every 
boarti  t»  lessen  the  chance  of  contagion  to  others,  and  this  ^hoald 
ooattnuol  for  aeventl  weeks  after  the  fever  has  eultsjded. 
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Wlien  tile  acute  stajje  is  paswed  there  w  little  to  be  done  during  tK- 
<ion(I  wwk  exeeptiDjc  to  nouriiili  the  child  well  iind  to  keep  tlic  pon- 
lyzetl  linil)  warm. 

Wlifii  ihe  immlyjiis  begins  to  subside  spontnneciusly  it  is  WftU  If^ 
administer  gtrytiliniae  in  full  dose,  -^  gr.,  three  tinnw  a  dav  for  a  tiuU 
of  three  yeara  of  a^.  This  ri.'[iiedy  is  best  (riven  at  intcr\*als,  ami  m't 
conrinnniiftly,  ami  it  is  my  rule  to  use  it  tor  oue  week,  aud  thea  u> 
intermit  for  tliree  day*.  The  coutHiinn  of  mwhanical  irrtlabilliv  in 
luijmndyzdil  musn^lai,  an  detertnim^  by  percussion  with  a  hammtr.iji 
PXkI  iriHt-ation  of  the  licgree  of  ofiect  iKring  produced  by  tho  Mrycb* 
nine,  ami  llii-  ilrug  may  be  inei-east^l  until  it  ciuises  a  diwliiiet  irici\-d*.' 
ill  ihis  irrit;ii)ility.  It  U  lo  be  reriK'mbered,  however,  lliat  Iwiii'liiiii: 
of  the  limbn  or  ^liR'iiess  of  tlic  biiek,  usually  indicative  of  an  effect  of 
fitrycJiuine,  is  not  to  be  relie<l  iipou  iu  iufautUe  jKindysia  when  lli« 
rausclct*  are  |)aralyztj<l.  Whether  general  tonics,  such  aa  cod-liver  oil, 
hy{H>pho.sphiti-'S,  or  aix-iiir,  have  any  effect  of  a  favomble  kind  IMy 
be  left  to  IJh' juilgiuL'iil  nf  tlie  physicMaii  in  esu'li  iiulividiial  cil-w. 

»The  most  impiirtaiit  indioutiun  during  (he  etago  of  n^nwaion  is  to 
preserve  the  nutrition  ami  finietiou  of  the  pimtlyzed  mtisclet^,  and  thU 
is  to  be  attiiiiH^)  by  itkilful  massage,  by  hydrotlierapy^  or  by  tlic  u»- 
of  electricity.  Massage  ie  of  the  utmoi^t  importance  in  the^e  csisea,  and 
sliould  Ik-  given  once  or  twict?  a  day  with  cjire,  eomhlno<i  witJi  euth 
attempts  at  active  movement  as  the  child  is  able  to  make.  AnuH^ 
the  jKKiivr  ela.sHus  it  is  well  to  instruct  the  mother  how  to  give  tbi.t,  m 
tlint  it  may  be  given  with  persistence.  The  nuuMige  diould  not  be  of 
the  hanli'st  kind,  and  yet  should  be  sufficient  to  stimulate  ilie  cireii- 
latiou  in  the  Ijinbs  and  to  pmmote  the  lymphatic  and  venous  flow. 
Next  Ut  mjiJ^Hage  mechanical  devices  which  imiuce  the  child  to  make 
use  of  the  wesikened  limb  an;  to  U*  employed.  A  liou.s(>hi>ld  gytu- 
DaHiuni  adnpted  to  each  indivlrlual  «Lse  istn  easily  \>e  devisc<I  by  die 
phvi'iciais,  and  if  such  exercis(«  are  made  of  the  nature  of  plav  to  ibe 
eliild'H  imaginatinii,  much  good  will  Ik*  deriveil  from  its  own  eft'orta. 
H  HydRKherapy  is  also  an  important  ntd  in  treatmeot.  The  general 
^circnlalioti  in  the  cold  and  flabby  limb  may  be  aided  by  warm  luttlu^ 
and  it  is  my  rule  to  hjive  these  children  play  in  warm  water,  temiwrar 
ture  t)lt°  v.,  for  half  an  hour  twice  daily.  This  warm  Imth  may  be 
followeti  by  ii  CLMtler  sik)!!^!!!^  and  lirisk  ruhbing,  but  cold  water 
should  not  be  employed  in  the  bathing  of  these  children,  as  the  tccn- 
pemture  of  llic  panilyztnl  limb  is  always  below  that  of  hoiilUi,  and 
the  vanomntor  paralysis  prt^vciits  the  (pilek  reaction  wliicli  is  so  bene- 
ficial in  other  conditions.  PiMjKr  pnitection  of  these  limbs  by  extra 
fl:mnel  clothing  is  always  advisable. 
IH  Electricity  is  a  valuable  agent  in  the  tnatmeut  of  infantile  jiaralysis, 
but  a  clear  statement  of  Itj>  use  should  be  made  by  the  physician  to 
llic  fsuiiily.  Kleetriclty  has  no  influemre  whatever  ujnm  the  cinirw  of 
the  disease.  It  docs  not  alTect  the  lesion  in  the  spinal  c(jrd,  either  to 
decrea*.*  the  hypencmia  or  to  iuci-easc  the  nutrition  of  the  nerve  cen- 
tres.   Applications,  therefore,  of  galvanism  to  the  spine  are  ab»:ilniely 
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But  npplK»tinD0  to  the  nuir'ck-:)  mny  l>e  of  ^liftinrt  service  in 
difienMit  ways  —  firft,  by  causiu^  their  cnntrattioa,  iiiid  thus  exer^ 
thein  when  voliiniary  cxeroisc  is  imjHissibli%  ;u»l,  proondly, 
by  promutiiig  the  i-houiii.-ul  changes  in  the  muscle  tlrnt  arc  csseotial  to 
grnwtli  ntul  iiiitritioii. 

K:xanii nation  in  any  cane  vrill  show  a  certain  number  of  muscles  in 
tbe  paralywsl  limb  tbiit  rey|Hmd  to  fanidi^m.  Thei*e  mu«.'le:i  will 
t'ViiDiually  n;tN>v<T  entirely,  yei  the  tone  of  iln?  muscle  and  its  strength 
isiD  Ih"  kept  up  (hiring  the  p«;ri(nl  of  iniprnvcnu-nl  by  mcjins  of  cier- 
cue  with  eitluT  tb«  fanulic  or  giilvanic  current.  It  ix  (juile  well 
prov*«:n  that  just  us  eseriTisc  of  a  healthy  arm  will  nmrkedly  iikoreoM 
llu"  nize  (if  the  bircjiw  muMcle,  so  Hppli<';ttions  n^^  faraillsni  n-gularly  to 
a  ttn»j»"-hr  thnt  it  will  rontniet  will  increas*'  the  nize  of  this  muscle; 
hence  to  the  we£ikenc«J  niUM-le^  wbii-li  i<till  respond  to  faradi^^m  au  u{>- 
plicntioti  of  the  fanidic  current  for  altout  ten  minutes  once  or  twice  a 
day  will  be  of  ser\-i(x?.  The  majority  of  the  pandyw^il  mu)*clo$  do  not 
n-sjitMHl,  liKwcvtr,  lo  fiiradii^ni,  and  it  is  time  wasted  to  apply  the 
fitradic  corrent  to  tJicse  muscles.  They  do  rc?Jiwirid,  a.s  a  rule,  lo  gjil- 
vwiic  intcrruptdl  cumintin,  the  jKtsitive  pole  In-iiig  placed  over  the 
mtifvle  and  the  negative  upon  the  limb  at  a  short  dislancx'  alwve.  Tlie 
inlerTtiption»i  sliould  be  made  by  an  eleetro<le  held  in  tlie  hand  and 
ppividinJ  wilh  ti  tingn-r-key,  and  each  muw^le  Hhoiild  be  trealwl  for 
abfiut  throe  minutes  dally,  lith'  to  sixty  interruptions  Ijeing  made  per 
minute  by  tlic  linger.  The  strength  u»e<3  should  be  tlie  least  which 
vill  Mcun>  eontmetion  in  the  mumOe.  When  interruptions  of  the  cur- 
ft-nt  lUf  not  priMhice  a  prr>mpt  response  altcnuition  of  the  current  may 
he  tmployt'd  by  ri'versing  the  current  npidly  by  means  of  the  jwle- 
lang^T  on  the  battery.  It  is  to  l)e  remenilK-red  that  in  this  di^tise 
application  of  electricity  is  more  painful  than  in  hcaltli.  It  Ia 
lo  be  rejnemberwl  in  applying  electricity  to  children  that  their 
infidcuce  miwt  In?  giiintHl,  and  tluit,  if  tliey  are  frigliti'tied  ut  the  first 
)pli<iiliii(i,  snbs4>i|oent  (realment  will  rcHult  in  a  (^tiDlinuul  t^trugglc, 
is  my  cufilom,  tJierefore,  to  begin  a  course  of  electrical  triatnient  to 
child  by  R-vend  upplleutions  of  tlie  sphinges  and  clectnHles  while  no 
current  is  pciiding,  thus  accustoming  the  child  to  the  apparatus  and 
gainini;  iti<  eonH<lcm'e.  After  two  or  three  such  appliaittons  it  will  be 
ptmibk'  tu  u.-*-  a  weak  eurri'iit,  and  tiieu  day  bv  day  to  int^reaMe  Ita 
•trengtli  aniil  hy  ihe  end  of  ten  davs  the  mn^'SHarv  strength  is  being 
wml.  In  litis  way  a  ibiily  litruggle,  witli  Uie  result  of  uiisiiti^faetory 
«tid  proliahly  ilicU^^  applications,  rau  tie  avoided  ;  and  the  jiarcnts' 
ronfcnt  obtaineil  t"  a  fniirwof  in.n(nicnt  which  they  would  eventually 
object  to  if  cver\'  applicjitjon  if?'uli<.Hl  in  a  ytniggle.  Any  intelligent 
auiilier  or  nun*-*  e:iu  Ir-  ijiughi  to  givt^  ihe  galvanism  or  GinuliMu  to  u 
f  -'  I  III  ihin  manner,  and  it  is  beet  to  interest  the  attendant  in  the 
:iicnt  fnmi  the  begiiming,  and  lo  in-^lmct  her  carefully,  so  ilmt 
within  a  week  the  treatment  «hi  bo  leCl  cnlircly  iu  her  hands.  Such 
applicution  of  electricity  is  to  Ik*  made  daily  or  twice  a  »Liy  for  two 
tfaive  ruars.     ^MUtuueous  recovery  will  Imve  been  rcaobed  at  tlie 
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even  after  this  time  these  mu^cs 
brought  iuUia  oiinlitiiHi  of  liyiK^rtnipliy  by  niotim  of  <!<)iitiiiiie«l  rtcr- 
cist.      Wlion,  li<(\v(-'ver,  a  t-liild   m  ((uilc  liblc  to  move  voluiiturily  wtili 
Borne  furcT  tiiiy  panilyy^il  imisi^le,  it  i«  far  liutttr  to  rvly  upon  %'tiliiiitarT 
cerciscs  than  upon  electrical  uppUcations.     If  no  cflTcot  is  obtaiocfi 
■>m  maaHage,  bathing,  aud  electricity  in  a  muR>lti  at  the  eud  of  n  jar 
lere  is  no  iii^  in  continuing  the  trpattnent  of  that  miLscle,  ae  it  viil 
lever  i>«'over,  its  nerve  oulU  being  eiiUrely  destroyed. 
The  use  of  bnu%>s  \i\ayn  a  gruftt  part  in  the  treatment  of  infiutik 
iraly»is  iu  the  chronic  stage.     It  is  neceeisary  to  prevent  stretcbiDjC 
of  all  muscles,  tlionie  w)ii(>h  iire  8l[ghtly  or  not  at  all  |MinilyuHl  im  wirtt 
a8  thoiie  which  are  panilyzed.     ileuce  au  effort  niutit  Ix'  made  to  huld 

■the  joint*  in  their  normal  positions  from  the  eurlievt  stagv  of  the 
di&cu^.  It  18  to  be  rcmemUTHl  that  many  weak  muscles  can  do 
tlieir  work  only  when  (he  limb  in  placed  in  an  advaatageoiu  pudtioo 
or  wIk'u  tlu^y  are  assiHted  in  tlieir  action.  Many  of  the  miierlea 
have,  as  part  of  their  function,  to  keep  the  joints  iu  place,  and  this 
part  can  be  supplied  by  properly  adjusted  braces;  heuee  au  nppft- 
ratus  may  enable  the  child  to  use  a  muM-le  or  to  move  a  joint  llui 
it  ctmld  not  do  if  the  joint  were  uiisupjiortetl.  Again,  the  result  of 
pandy^in  of  oii«  gron]>  of  nniwilfw  is  to  allow  the  joint  to  be  beot 
by  it*<  opponent  or  to  yield  to  the  in6uence  of  gravitation,  and  henoe 
the  paralysis  is  often  followed  by  deformity  if  a  brace  is  not  applied 
early  Ut  correct  this  teudeney.  There  is  no  cliseaw  lu  winch  ortho- 
p4Hlie  apimmtiis  is  uf  more  service  timn  in  infantile  jianilysis,  and  it 
cannot  l»e  ap(>lie«l  ttxi  early,  as  it  may  pi-eveut  tlie  development  of  con- 

Ptracturcs  and  of  deformities.  There  is  no  stage  tn  which  it  is  tno  late  _ 
lo  fit  a  brace,  for  even  if  these  deformities  have  occurred  tenotomy  ■ 
maj  be  employed  to  straighten  and  ailjust  a  joint,  and  then  the  limb 
«tt  be  fixed  by  llic  brace  in  a  proper  position.  Hut  evc-ry  (ai»c  has  Uj 
be  treati-d  r^kilfully  in  ac-i-oi-dune*  with  its  own  c»jnditii>n,  and  the 
ready-made  bmces  of  the  shops  arc  oI^d  wori«c  llum  none.  Ueooe 
for  each  wLse  a  six-cial  apjKiRitiis  must  be  fitted  under  the  direction  of 
an  orthopedic  surgeon,  and  it  is  to  be  rem4-ml)ere<l  that  in  a  grnwiDg 
child  such  apparatus  must  be  constantly  readjii.'itf<l,  iu  length  and  nse 
being  changed  from  month  to  month  in  aocordauce  with  the  devdop- 

tment  of  tlie  limb. 
In  nuiny  laisi-s  of  deformity  where  there  is  a  strong  contracture  of « 
fairly  lieulthy  miis«le  overcoming  the  weak  paralyze*!  muscle  (he  ques- 
tion of  tenotomy  will  arise.     Such  tenot'jmy  will  of  course  rpj*uli  in  a 
temporary  repUicenicnt  of  the  deformed  joint  to  its  natural  position, 

»but  unless  the  joint  can  l>e  hel<l  by  a  brace  in  this  position,  tenotomy 
ftlone  will  be  of  no  permanent  service.  Heuf-e  tenotomy  is  only  tj>  be 
r^rded  as  a  preliminary  iu  some  cases  to  the  pmper  itppliention  of 
apparatus.  Apparatus  has  also  been  devisiHl  (<wjjeclally  iu  the  tnait- 
ment  of  infantile  paralysis  of  the  hands)  by  means  of  wliicli  wiiakencd 
ranscles  may  f«  reinforced  by  elastic  bands  so  applied  as  to  take  the 
place  of  the  paralyzed  muscle.     Thus  a  droppe<i-wrist  or  a  [landyau 
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lie  extensors  of  one  side  of  the  wrist  can  be  somewhat  relieved  by 
a  seriffl  rtf  pliutic  bands  attat'heil  to  finjtcr  tips  nr  to  rin;^  and  to  the 
elNiw  ami  ninnin^  thnxigh  u  br.i(-i>l('l  at  the  wririi.  I>ni]>jK><]-f(H>t  may 
abtt  be  simihirly  romedtGd.  Such  devices,  however,  are  usuullr  diri- 
ean]c<iJ  after  a  lime,  lu^  they  are  mure  ciiml>ersi)nK'  than  ii»>fiil.  Ap- 
DRntua  ifl  es|M?c't)illy  Hj>{>liiiih]e  to  spinal  enrvature  of  tlie  |>iinilytte 
HBgrpe,  Uh)  in  any  varc  in  whii-h  tiie  IxmIy  nr  Imi'lt  mii^-eleK  are  involved 
^W  the  oDset  it  is  well  for  tlie  child  to  xvvnr  n  corset  in  onler  to  pre- 
vent the  development  of  eome  form  of  eurvature.  A  lliick  cork  sole 
will  prevent  the  curvature  due  to  a  sliort  lep. 

It  lias  Ixvn  pnipo«ed  to  divide  lonf^itiidinally  the  tendon  of  certain 
healthy  nmwlej*  and  ntlatih  tim^-hitlf  to  tlie  sevi^reii  teinlnii  tif  a  [tar- 
alycM  mnwrle  about  tlie  knee,  ankle,  wrist,  and  cllxiw,  iu  order  tJiat 
the  healthy  mu><cle  may  be  made  to  do  tlie  work  of  the  nniwle  which  Is 
pamlyzcd,  and  many  Hiu'(<<c»:(ful  attempts  in  thU  direction  have  been 
reported.  I  luive  »evu  peruiaueut  InineliL  in  a  remarkable  dep-ee,  in  a 
e(b*i*  of  paralvrti.s  id"  the  pemnei,  by  this  metlnMl  tif  treatment,  in  which 
a  |nrt  of  the  posterior  tibial  l4>ndun  Vila  attache<l  to  the  cut  peroneuti 
longua  tendon.  I  have  atw  ^ecn  panilyt^is  nf  the  anterior  tibial  muRcle 
relievtd  by  attacbinff  its  tendon  to  tlie  tendon  of  the  long  [K^ntncal 
muscle.  I  Imve  Wf«.*n  [MiralyHiM  nf  tlie  Mileus  improved  by  attaching  its 
tcatloa  lo  tlie  deep  muscles  beneatli  it,  and  I  liave  .seen  several  ea^s 
of  great  improvement  in  movements  of  the  fingers  and  wn»t£  by  at- 
tfc'fiing  tlie  tendons  of  paralyzed  muscles  t^i  tliotte  which  were  healthy. 
Tbih  in  a  metliiKl  of  relief  which  is  Ritional  and  deiwrvi*  wide  adoption. 
PeriiK^lful  iiriutunlation  nitlier  tliuii  tendon  jtiiiiitig  is  preferretl  by  ttume 
sur^e^Miii. 

It  luu  also  been  proposed  to  divide  the  nerve  going  to  u  paralyzed 
miuole  and  to  fiX'^iX  tlie  peripheral  end  on  to  a  normal  uorve  trunk 
ai^jAoent  lo  it,  io  the  hope  thai  the  uerve  may  n-genenite  and  that  the 
I  nuaelc  will  receive  impul^'es  and  nutrition  thnmgh  the  new  nerve. 
^Brbis  method  it*  still  under  observation^  though  atonic  suceeHs  has  been 
^^ppportt^l.  It  dixTvcM  II  trial  lu  vamfi  wliere  tifudoci  gmfting  h  iinpos- 
^^Vble.  The  effeet  of  the  division  of  the  healthy  nen*e  is  always  to  Ijc 
boroe  in  mind.  And  if  the  nmnifei^t  iv^ult  of  the  po?isible  thilure  of 
the  operation  will  l>e  to  render  the  patient  n]u<:h  more  helplents  than 
before  it,  Uiis  openition  is  not  to  be  sdvii^I.  Lovett  bos  collected 
twenty  cases,  sixteen  of  which  were  successful. 


History.  —  A  coadition  of  progresMve  paralysis  witli  atrophy  wn 
first  ilrsoriboii  Jty  Sir  (liarlps  IJclT  hi  IXiW  ;  it  wft«  not  rvfirreil  lo» 
lesion  of  tli«  spinal  cortl,  hmvevt-r,  until  1850,  when  Aran*  Ktmllf^  it 
din-rully.  Hi«  Btut<'ineiiU  were  a<M«'d  In  h_v  DucvhcniK"  In  1M53.  Hut 
tlie  foitu  of  pnjj^ivssivu  iitrii|(fiic  pamlysis,  tfrniiHl  pnjjjivssive  niusrtilar 
atrophy  of  Araa-Duchcnnc,  was  soon  ibuiid  to  Ik'  hut  one  of  scvfnil 
types  of  the  dieoaae.  Duchenne  in  1853*  described  another  type, 
which  he  nameii  parafynf-  fjf-nf^rak  uniirienre  mihoigne  rmrmtlttntt,  a 
diiwib^  JH'gliiEiiiig  with  ^Kirulyt^irt  aud  atrophy  in  the  logs,  and  gmduallr 
iiivjuliiig  the  tnitik  and  tbi.>  arm.t,  and  fiii:Lny  ratnsiiig  death  fmm  rr- 
spir,it<ir}'  imndysis.  For  many  years  all  caaes  of  chronic  atrophic 
panilysis  wen,-  n-fyrred  to  ihcw  two  «rhiss«t*,  and  won;  sappowd  to  have 
as  a  baiiiis  an  aflectiou  of  the  autemir  gray  matter  of  the  f«ird. 

But  betw«n  IStiO  and  lrt7()  nutnentua  cases  of  atrophic  poralyus 
wort-  rejwrtod  in  which  no  spinal  lesion  was  to  l»e  found.  And  grad- 
ually it  l«Hjame  evident  that  some  forms  of  tliis  diHejise  were  dependent 
entirely  upon  changes  in  tlie  uuiseleH.  To  Frieih-rich  *  and  llie  (ienuau 
school  muijt  \yt  pivcn  tlic  crc^lit  of  separating  the  muscular  dystrojihiea 
from  the  forms  of  j^piual  )>anily»'is. 

In  1872  Charcot*  and  the  French  school  discovered  amyotrophic 
lateral  .sclcrotiis  and  showed  the  dilTcrence  between  it  and  progressive 
mu-scular  atrophy.  And  fimJly  in  1832  Dcjeiine  and  otlicrs  brouglit 
forward  many  facts  to  prove  that  numerona  cjiflca  formerly  suppo^ 
to  bo  due  to  spinal  lesiona  were  really  due  to  multiple  neuritis  (see  _ 
page  212),^  1 

A  chronic  atrophic  iMiralysis  characterized  by  n  slowly  progressing 
weakncsH,  and  atrophy  bc^^unin^  in  one  part  of  the  body  and  advono- 
ing  to  another  part,  may  occur  under  tlie  following  conditions  :  M 

First :  Chronic  anterior  poliomyelitis.  ■ 

Second :  Amyotrophiu  lateral  sclerosis,  (a)  bej^niug  in  tlie  spinal 

» Tdbby.     t«i»w<,  March  28,  1903.     A»of.  fninc  de  Ch  imrpie,  1907,  p»,  380-574. 

*  Lovetl  nnil  l.iicn.%    Jutir.  Arm't.  Med.  Amoc,  1908,  ^ot.  H. 
L      »  Arch.  R6n.  <!e  JIM.,  jxiv.,  42. 
I       *  Traild  tiv  V  KIi-ctnillicrBpiu  louUl)^. 

*  Ueber  prtHjresijve  Muskplatmphip.     Berlin,  1H7S. 
'  Lepods  eur  Iw  nuUdioB  du  Hrstthnonvrvcux.     Paris,  1880,  iL,  IM. 
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ci)rd  aud  aficcndiDg  to  Uie  hkkIuIIu  and  ptiiiR ;  {i)  hiiginning  iu  the 
mednlla  and  potw  as  bulbar  pnmlyi^is,  and  descending  to  the  spioal 
cord. 

TliinI  :  I^(uItipIo  neuritis. 

Fourth :  Alusc-uhir  dy.-ttniphy. 

In  the  prei^eot  chapter  attentinn  will  be  directed  to  chronic  anterior 
poliamyoliti!;,  and  to  amyotrophic  laiend  scIeroBis,  other  conditions 
auuiag  uirirphie  pandyr^i^  Inking  citnsidercd  cisi-where. 

CHRONIO  FOLIOHETEUTIS. 

Pathology.  — Tlie  pathological  changes  pres<»nt  in  this  difsea-se  oon- 
SLHt  of  a  sjuwly  aflvanning  atniphy  iu  tlio  primary  mot^tr  neuntnes  of 
the  eitnl,  r.^ll  boilii?*,  ilenilrites,  and  axones  degenemtiiig  (og^-lher. 
These  wllrt,  n^  already  stated  (p.  ^i'2),  lie  In  groujH  in  the  anterior 
h«>m8  and  in  the  oeutral  gray  matter,  aud  the  lesion  ufiecta  tfiuse  groups 
in  different  degree**. 

\V«'  luiVi-  juvL-ral  <Oinind  types  of  chmnie  nnterior  poliomyelitis, 
due  to  die  i\u'l  lliut  the  lemon  may  liegiit  in  di^feivnt  {Hirtri  of  the  spinal 
cord. 

In  the  first  type  tiie  atn>phy  iK-gins  in  tlie  lower  groiiix  of  cells  of 
the  ImnbuAcral  region,  and  extendi  to  all  the  gniups  iu  tlie  lumbar 
enlargmvDt  The  paralvHii^  liegin^  in  the  peronei  au<l  anttTior  tibial 
^niup»  of  mtLself-K,  ibrn  atlvani^it  t^i  (he  adduehrni  t>t'  the  thigh  and 
iclutri,  and  Hually  invader  all  tlie  muiwtes  of  the  legs,  but  does  nolex- 
irtid  to  Uic  nrniH. 

In  ihe  i*<:-«'»ind  tyjK;  of  the  diBraiw  (Thiohenne's  pultaente  aw^euding 
iralyxis)  then>  in  a  progre^Hive  atniphy  of  the  w\U,  Ijcgiiuiing  iu  the 

ilKMaeral  region  aud  julvaiiriug  gmdually  u]i  tin-  i-iinl  luitil  all  the 
*»r  «t1I:*  an*  iuvolveil.  The  eella  in  the  saeral  n'gion,  in  wliirh  the 
begin:*,  pIiow  a  more  advaiieed  and  ufvmplete  atrophy  iliun  those 
w  wrvirtil  region,  though  at  the  end  of  the  ilise-.we,  in  ea?*  tlie 
kticnt  is  not  rairrie*!  off  by  S4>me  intercurrent  aflei'tion,  a  hirge  majority 
of  the  oelU  of  the  anterior  home  have  disapi>cared. 

In  the  tliini  type  (the  progn-jwive  miweular  atrophy  of  spinal  origin 
■if  Aran-Pnehennt-)  the  atropine  proc^-SH  is  limited  f<i  ifi'taiii  gniup>4 
»»f  ii'lU  in  ihi*  ii'i^'ii":!!  region  nf  the  ctml,  e>*iK*eiiillv  in  the  fir^l  dorsal, 
eighth  and  wvenlh  cervical  segnieuts  which  govern  the  hands.  After 
it  iuut  pnigreiHixl  to  a  oonsiderublc  extent  iu  thet«c  segments,  the  gn>up8 
of  cvUs  in  the  fitUi  seguKMit,  which  control  tlie  deltoid  muiX'le,  anrl  tlie 
m^ftaeat  gn>U|>.<4  eonindling  the  bi^xjis,  eoractibnuiliintis,  and  riiipiiialor 
loogui*  nni-t-li-s  U'come  aHWinl.  mid  then  finally  all  the  gn>n|>rt  of  the 
rical  eidargement  are  atUieked   by  tlie    disease.     Later  the  sanK> 

ionfl  apikear  in  the  lumliar  n^on  ui  the  various  groups  of  cells,  and 
imralvMi}*  extends  l^i  the  h-gH. 

Till'  h'.<>inn  in  all  tliesi'  ty\f«  is  similar.  The  difference  in  the  clini- 
od  symptoms  ia  wholly  due  to  the  difference  of  location,  different 


CnSOXIC   ATBOFHIC   FABALTSlS. 


H&SI 


lu 

K 


^ 


^Toups  of  tx'lls  lieing  first  attacked  or  progressively  invadfcl  to  the 
three  types  of  atsc.  The  difference  bctwe«u  the  subacute  aud  chpjoir 
va»es  is  nnly  the  ditferenep  of  rapidity  in  progress,  and  no  hanl-ttDd- 

>t  line  eiiui  be  drawn  lH^>tw(«n  the  two. 

Tho  oxtwt  le^iotif  in  tlicm'  tiff(H'tinns  i^nsiAt  in  rhangcA  which  Att 
only  visihU'  to  the  niicnwtiiiK'.  There  ig  no  deformity  or  ntn)phy  iif 
the  Hfpicial  eord  on  insjict^tion,  and  there  is  no  etmnf^  in  the  mem- 
branes of  tlte  cord.  Tlie  anterior  nerve  rooU»  may  appear  to  be 
^lightly  atr<»phicd,  and  are  liable  to  tear  more  easily  in  tlie  procenof 
exlratitiou  of  tJie  eorti.  On  microscopie  examination  there  is  not  to !» 
Been  any  congestion  of  the  cord  or  any  exudation  nf  i^Ils  within  the 
Bubstaiien,  bnt  a  simple  progrcs&ive  atrophy  in  various  etn^«  in  iht 
cells  of  the  sinttTior  bonis  and  of  the  ("eutrsd  gray  matter.  There  18 
no  breaking;  of  ihc  dendrites,  no  swelling  of  the  nxnnc^,  no  intnu^l- 
lular  vudioli/jttioti,  no  hernia  of  the  nuelens,  and  no  difluttp  rhnwui- 
lysis.     There  is  uo  tnit*  of  capillary  honM)rrhages. 

The  cell  remains  with  all  it«  characteristics,  but  is  simply  shmnkeD. 
n  the  early  stjip.^  tlie  bo«ly  of  the  ti-ll  is  small  and  i\n  nuclcHii)  1* 
diminished  in  volume,  but  the  ci^ll  n'tniofi  its  |M>lvKoua!  fi>rni,  nii-Mv 
iK-tvmiiiig  tousiiuill  fi)rilM  lyinphiilic  s|i;i(;e.  ItHclinmuit^iphiK- gniuulK* 
npiKiir  small,  almost  like  a  mass  of  dust  within  ihv  cell,  and  may  bf 
thicker  about  the  iineleusor  in  the  periphery.  Colleetions  of  plgiDrot 
in  the  cell  appear  in  lurge  (juantity.  Little  by  little  the  cell  dimini^r* 
until  the  t»ily  thing  ]ei\  is  a  hkuuI  w-llular  nuelens  with  a  small  nucle- 
olus or  a  tmLshnf  [}igiiieiitgnmnhT<.  (Sir  Plate  III.,  K,  G.)  The  Iwud 
ittacks  not  only  the  large  and  stnall  oel Is  which  give  origin  to  tlteant^- 
Tit>r  i]erv(!-mot  fibres,  but  also  the  !ai^'  an*!  small  cells  which  give  riw 
to  ibe  assiHitialinn  lilin-s  pasHiDg  into  the  a ntero- lateral  coliiiun  of  the 
Spinal  conl.     The  cells  of  the  column  of  Clarke  arc  not  »ffe<-ted. 

Ah  a  constipieiice  of  tliis  atrophy  of  the  cells  there  is  a  correspond- 
ing atrophy  aud  dituipitearance  of  their  dendrites  ami  axoneA.  As  the 
dendrites  disiip[K-itr  the  fine  plexus  of  fibn*^  in  the  gniy  mnlter  be- 
(xjmes  less  notiei'able.  As  the  axonca  atnjphy  there  is  a  slirinkuge  in 
the  anterr>-l!iterjJ  tnuTls  of  thr  ciml  due  to  a  dis:ippc!irai»«  of  the 
anterior  motor  rmit  fibres,  and  also  of  tlie  asstx-iutiou  fibres  that  paw 
to  other  levels  of  the  cor«I.  The  atr^tphy  of  the  fibres  within  this 
column  is  diOuse,  libri's  here  and  there  thn>ugh  tlie  entire  anten>- 
lateral  colunm  ix'iiig  found  atrophied  ;  hence,  although  no  lesion  i»ap- 
|Kiivnt  by  llie  Weigi-rl  stain,  the  Marehi  metlnxl  revtads  lliis  diffuse 
degeneration.  A  picmcarraine  stain  demonstrates  very  slight  w^lemsia  _ 
of  tlie  ante rtH lateral  column,  adjacent  to  the  anterior  horn  of  the  oord  I 
on  all  its  sides.  The  other  tnwrts  are  nomial.  There  is  marked  de- 
generation and  atn>phy  in  tlie  anterior  nerve-root  fibres  and  in  the 
nerves  to  their  termination  in  the  muscles.  There  is  a  single  atrophy 
of  the  mu«?ular  fibres  in  the  mustrles  which  are  paralyzed.  Tliis 
atrophy  wmsists  of  a  granular  disintegration  or  a  ilisintegration  of  tlia 
*,  with  fine  fatty  de]K)eita  and  disappearance  of  striation  and 
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Staple  atrophy  of  Oio  musculur  fibres,     OcaiKionally  a  einglo  hypcr- 
trophicd  muscular  fibre  may  Ix-  ilmiid.* 

Symptoms.  —  The  trk-mptoms  of  chwmic  anterior  ]K>lioniyclili3  differ 
ill  th(t  (liffl-n-iit  types  oi*  c'aw.'9.  First,  in  chronic  a;*cendinjj  paraly.-ii8 
we  have  a  slowly  mlvanring  psiralyHiB  bepaninp  in  the  pomnei 
muscles,  firf>t  in  one  leg,  but  within  two  or  three  months  of  the  onset 

Kin.  na. 


TbtoDlDflnrliaril  Id  l}l«luintiir  rtt:iiiii  m  a  r-nv  ,.i  rtimmc  anfrtar  t-olS'UD^cliliii.    TuUl  di«pp«U» 
aucB  nribc  cclla  jou)  ILinaluR  uf  iliu  oulroil  of  flbra  w[|lilii  tbr  horn.    (OppmliviiB.) 


appeuring  also  in  the  other  leg  and  causing  a  sensation  of  weakneos 
in  walking,  with  a  tendency  to  dropping  of  the  feet.  The  pamlyitifi 
corresponds  exactly  with  the  degi-ee  of  atrophy  present,  Afit-r  sunie 
months   the  woAknetat  appears  in  the  nnt4>riur  tiliiut  group  of   niu!5clei< 

'  Recent  ctuv*  witb  c&rcfa)  palhologicnl  otMeimiiond  in  thb  diaeaw  faaTA  be«i  n- 
puriwl  by  Pliillijie  and  ('«mu»i  \ttfnrv  Itin  .NV<iiroU<Ki''»)  iVctiun  cif  llie  InteniatioruU 
MnliiiU  Oon^-vM,  P^ris,  IVOO  ;  abu  bv  Kavnioixl  aiicl  Kidding  M  tlie  »me  Coagtvm ; 
bv  J.  U.  Chjirfjt,  11ilV  dc  Pura,  ISOif  and  bv  T.  Aoyiuiia,  DviiU  Zeitochr.  L  >erv(!«. 


JPRIC   PASAi 

i\  then  a  fully  develo[>e(l  drop-fiK>t  api»ears.     The  patient  wa!l«  irilli 
iiiniiL!iilty  and  tteps   hij^h    in  urder  tu  uvuid   stumbliu^  over  Lis  trjcs. 
Any  dorMid  Hcximi  of  the  fmit  ih  iiii|i(i.s.sih1(.'  when   the  (Hitifjit  in  tylif 
down,  aud  while  Btaiuliiig-  lie  cuunot  lif\  the  toes  fnmt  tlie  flwir.    Tbt 
parulyjiie  and  ntrophy  go  on  litlle  by  little,  nK'ai*uitnienct»  phuwiug> 
reductUm  i>f  pcrlmps  one-<(uartp-r  of  an  inch  every  month  in  the  udf. 
The  mechftnioal  exeitahllily  of  the  mu^Ies  is  diminished,  but  not  l(ia, 
and  there  ia  very  often  a  fine  tiliiillan'  twitehing  in  tlie  mnseh*,  iwifr 
tng  a   wave-liki!  niovcineiit  (if  iJh'  skin,  esjHMrially  when   the  nnwUa 
an'  exjMWW'd   to  eoUl  or  upc  ]>orcussi-d.      Palii'iit^  nmy  jHTeeive  fiiti);ni' 
ou  tilij;ht  exertion  and  nuiy  have  slight  niii.'R-ular  iKiiiLs  in  the  Iv^,  bot 
they  have  no  sliarp  pains  and  alL-^ilutely  nn  scnsort*  dti«tiirlmo<w. 
After  several  months  tlie  pamlycif*  advam-es  to  the  adductors  of  tKe 
thiph  and  to  the  fjlntei  mnseles.     Then  walkirij;  beeonies  even  mi>fr 
diflicult,  going  up  rttairs   beromc.^   impofsible,  luid  it  is  with    diffieultr 
timt  r]ie   |Hitient   riACft   from   tlie  chair.      In  one  mse  stH\   untlrfnit 
ohsi'r\'ation   two  years  elapsed  before  this  stage  wuh   rcjiched.     Tlrn 
nliont  Hiiriiiltaneiinsty  the   |HK^(eri<>r  tibial    nins4-l<-s  of  the  h-^  uml  lU' 
anterior  niUHclea  of  the  thi^fli  are  invaded,  and  also  the  psoni-  and  iRaco* 
museles,  aud  when  the  pumtysis  iu  diese  niu^'li«  it«  advunecd  to  a 
moderate  decree  the  patinntA  arc  no  longer  able  to  walk.     Tlie  UHsamn'- 
mentt!  of  the  le^ffl  are  by  this  time  reflwood  fteveral  inche*>,  and  not 
unconnnoidy  the  atrojJiy  iMX'onies  extreme.     The  lept  fwl  nillK-r  mM 
(o  the  totieh,  but  there  Is  randy  any  ledenia,  and   thert'  is  no  tendem-y 
to  bed-Hon's.     The  disease  may  not  go  beyond  this  {MMUt,  aud  fur  ycar^ 
the  patient  may  live  in  a  state  of  paraplegia.     Tliere  is  uo  tendency 
to  any  affw-tion  of  the  bladder  or  rectum,  and  the  muKdes  of  the  back 
nmy  eecajM?. 

In  the  (*cond  type  —  Dtiehenne***  ascending  iJandyeiis — then-  iff  « 
tendentry  tiji  pnigresNion  upward  of  the  afTiTtiun.  The  niU!t(*Ie.s  of  the 
back  aud  trunk  iH'come  involved,  the  patient  ean  no  1r>ngerfiit  upright 
in  bed  or  on  a  chair,  and  usually  the  muscles  of  the  shoulders  aud  of 
the  hands  Ix-tronie  invarletl  ninudtjuHNjusly,  and  inability  to  use  tlie 
upper  extremities  gradtiully  develops.  The  c«)urse  of  the  aln»phy  of 
these  eases  nmy  be  quite  :*imilar  to  progressive  muscular  atrophy  of 
the  Arun-Duehenne  type,  and  Kuully  bulbar  pandy><i»  may  ensue 
These  patients  i-onimonly  die  of  some  inten^umnt  distsu*o,  pncumouis 
being  the  most  eommou  cjiuse  of  deatJi,  e«p«'ially  if  the  n*iiiratory 
muscles  bwome  att"e<!t«d. 

The  third  type  of  elimuic  anterior  poliomyelitis  is  the  type  descrihod 
by  A-niti  and  Duehenne.  The  (lutient  first  nolinrs  an  iiitdiility  to  move 
the  muscles  of  the  tliunib  of  one  hand,  adduction  Wing  imporfocU 
Almost  simultaneously  there  is  a  parulysis  of  the  abductor  iudieis,  and 
consequently  the  patient  cannot  ae]>iinite  the  forefinger  fnira  the  midd 
finger.  The  ])aralysis  of  these  small  musch«  is  noticed  in  the  finer 
niovementJ^  of  writing,  playing  the  piano,  buttoning  tiie  ulotlies,  or 
picking  up  ^uudl  objeeta^  and  tJiis  disability  is  tlie  Urst  tliiug  which 
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the  patient's  atteiitioa.  A^  the  disetise  govs  on  tlie  paralyeis 
tcadti  to  the  other  fine  muscles  of  the  h«ntl,  the  intoPxiwci,  lumbri- 
aiiil  thfl  mtwrlft*  moving  the  littU;  linger.  Anil  [Miraik'l  witli  the 
lysis  there  \»  an  atn>phy  in  all  thf-se  miisckw,  i-ansing  a  HaTtt'ning 
\\w  llii'imr  uiiil  hv|»iihi'imr  i-mini-ncct<  and  a  Jistinrt  thiuniiig  of  the 
1,  pnxlucing  u  .sulcus  upi^n  itts  outt-r  siik'.  The  Thumb  cjin  no 
be  inuuhwl  to  the  tip  of  the  fingers,  ami  ns  the  interossei  arc 
(•f  the  first  phiilanx,  flexion  of  tlie  fnigi'rs  is  e<»nfine<I  t«  the 
iti  aud  liiinl  phaLiiige^ ;   ilie  hand,  therefore,  eauuot  be  cloiMxl 

Fro.  117. 


IF«Jitrf  Ummtm  In  ohmalc  ffia»i  nvuriibr  airopdjr,  tliuvlog  Mpc«)*lly  wauiriH  of  ibn  ibprikr  uid 
li«T>i)(i)MurHnlMfi*!<M*Dil  i^rUwiMiKlor  ili4kli.    tl>c^*i'-* 

firmlr.  A  ehani^terirtic  abnoniml  po^itinn  is  sotm  i»ssumed  by  the 
hand  ait  :i  n-jsnlt  i»f  tliia  piindyniH  of  the  intemswi.  Tlifv  nn  longer 
affiini  any  "pi^o-ition  to  the  long  Hexor  and  extensor  niuseleH.  The 
long  flexorx  firx  the  sefumd  and  third  phalanges,  tlie  hmg  extenwirs  ex- 

id  the  Brsl  pltaliinx,  hen<v  the  hiind  is  thrown  into  »  |Misiliun  c-Hlled 

lin  m  i/rijff  or  elnw-luiud.  (See  Fig.  IIH.)  And  lis  the  iuterossci 
are  niueh  atmphied  the  tend<Km  of  tlie  lung  musolea  stiiud  out 
Dpon  the  hand  forming  distinei  eurds  whieh  nmy  be  telt  and  set^n. 
At  the  tiamu  time  h  pamlydiK  of  the  thenar  niUMileti  rcoulu  in  a  hypcr- 
exteuioa  of  the  tirxt  phalanx  of  the  thumh,  with  ^me  rotation  out- 
«rftnl,  W)  thtt  the  ball  of  tlie  thumb  is  in  a  plane  parallel  witli  iltat  of 
the  palm. 

An  a  rule,  one  hand  is  invaded  aome  months  before  the  other,  and  in 
Aerenil  caw?:*  I  Imve  fteen  the  di^ciuie  eome  to  a  tttandjitill  when  nnly 
MOe  hand  wuh  ufiVi-ted  ;  but,  iift  a  rnh*,  tlirro  in  n  t>'iideni-y  In  u  gnuliial 
prugreKs  of  tlie  [Kiralysis  and  atntphy,  until  both  hiiiidB  are  ulnioft  iLse- 
lew.  In  ODU  cose  three  years  elii[i»«^l  Itetbrc  thia  eonditiun  wan  reached. 
Bat  Iwfore  ihis  stage  is  Pifachod  a  prr^rcssive  atrophy  appears  in  the 
ileltnidH,  fir^t  in  one,  and  tlieu  in  the  other  t<)ioulder.  In  (■on^<e<)uence 
ihiii  {uinily^ix  aUlnetion  of  the  arniH  abnvc  the  horinontal  Hue  is 

i|iitN>ibIi-,  mill  wiioii  the  |Kitient  is  flcriptied  it  la  evidrut  that  alnio«t 
ahdii''lion  of  llie  arm  i«  produtied  by  rotation  of  tlie  .slionhler-bladc 
the  p*:rnittis  in:ignus  nniMcle. 

Thf  jKiralysiH  then  exlenil»i  from  the  delt4)id  to  the  bioep«,  bmchialis 
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antifMis,  ami  supinator  Inngus  musclpii.  The  supnisjiinattw  and  infn- 
Bpiuatus  are  a\m  aHeelt^l,  prtxlucing  a  niarkeJ  utrupliy  alxKil  the 
snouldcr-blodc,  and  later  the  teres  aod  subscupularis  be(.*uDie  affectBi 
III  this  condition  the  imtieiit  Ib  completely  piLralyzcd  iu  the  an&n, 
which  haii^  like  flails  at  the  side,  and  are  of  very  little  ude^  flcxiuoit 
the  elbow  being  ini|K)Mihle  by  voluntary  effort. 

As  tiie  digease  pmigresses  lieyond  tiiim  point  tJie  atrophy  Bttaok<)  ^ 
muscles  of  the  b<xjy  about  the  shouUlers.  The  serratu*  imi^u- 
piinilyzc^l,  luid  then  the  sliouUler-hliirle  Hlitiki^  nut  frura  the  side  o(  tiif 
IxRly  like  a  wing.  The  rhouiboidH,  tlie  levator  nuguli  stipule,  ud 
the  lower  hnli"  of  the  trapezius  become  p:iraly}M-*d,  tlie  t^malder-blade 
cannot  be  moved,  und  the  inu!K.-l«»  of  the  back  become  so  atropbicd 
that  all  tlie  Irauea  are  visible.  Kven  in  tlie  extreme  caacw,  buwcm, 
certain  muscles  escape  for  some  unknown  reasr)n— namely,  the  iippK 
part  of  the  trapezius  Iwtween  the  neeipital  Ixine  and  the  rhivlclcj  lif 
triceps,  latif^simuH  dorsi,  and  the  lower  half  of  the  pecturalit^  onjor. 

Pia.  lia. 


JLinp^T  and  |«nil7tU  with  ivtflit  en  grifi  In  etirocilo  ■olcrtot  p(ilf<>tiijrcl[u& 

As  \}xefie  mnflcleft  stand  out  in  eontrast  to  the  atrophied  mu.«oles  about' 
Uiem  and  ooiilntet  1k^'hii(«c  <if  tlie  hu-k  of  opposidouj  defurmity  uf  the 
shoulders  and  nf  the  neck  l»  quite  evident- 

As  the  diM«.>aLsc  exteiidx  the  nitisc^les  of  the  ne<>k  arc  next  iuvadal, 
and,  as  these  hold  tlie  heiid  in  hu  erect  [Kjslurej  graviuilioii   k>jids  tna, 
falling  forward  of  the  head,  so  that  the  chiu  rei«ts  upon  the  chest.' 
This  falling  forward  of  tJie  head  is  usually  iiiteusifled  by  the  cont»e-| 
tlon  of  the  sterno-cleido-mastoid  muscles,  which  are  not  affected  hy 
the  diseafte. 

In  the  last  stage  of  the  wise  the  pamlysia  and  atrophy  extend  to  the 
intercostal  mumbles  and  to  tlie  niu-st-les  of  respiration,  so  that  all  roepi- 
ration  becomes  diaphr.tginutie.  As  a  rule,  |wtients  die  from  mmk  in- 
tercurrent discajse  when  the  atrophy  and  ptiralysis  Iiave  ran*h«l  tliis 
Btage  ;  but  in  cuse  they  live  the  piiruly!<i.>4  may  extend  tu  tlie  1(^,  cau»* 
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flttractA  the  patieiit'd  attention.  As  the  dit»ea8e  goes  on  the  paralysis 
extends  to  the  other  fine  miisplcs  of  the  hand,  the  inlcmssiM,  lumhri- 
calcfi,  and  tiic  niiitMilcs  moving  tlic  little  Hng«r.  And  paraileJ  with  the 
pamlvHiti  there  Ih  an  atmphy  tn  all  Owiv--  inutwies,  caufung  a  ftatlcning 
of  thf  thenar  and  iiypritlit-nar  eminences  mid  a  dlytim-t  thiiuiinjr  of  the 
Imml,  priKluuiii^;  a  !>iilrti(i  iipmi  il.s  niitcr  side.  The  tliiimU  ean  no 
longer  l»c  touel]c<I  to  the  tip  of  the  linjcers,  and  ns  the  Interoscsoi  aiv 
flexors  nf  the  tirat  pltihiax,  flexion  of  tlie  dingers  is  eontiucd  to  tlie 
second  and  third  phalanges ;   the  hand,  tliereforc,  (suiuot  be  clusod 

Ficj.  117. 


IIoikI  bjmI  lotvano  in  rhniiilr  •(•Inal  nuacuUr  alnijihf,  hIlu,.!^  ..,..^,,Ji..  ^..-.,11,1,'  ur  ttir  ihrnnr  aad 
b;|H>tlMnari:iuli>tfiK>Miuidarilw«biliicl»t  Iwlkl*.    ( rierciiiit.  • 

firmly.  A  elmractenstic  nbuornial  piK<ition  is  wkhi  aKsiimwl  by  the 
hand  a*>  a  resnit  of  this  iwralysia  of  the  iuterossei.  They  no  longer 
afford  any  <ippi>sition  to  the  lung  Hexirr  and  extensor  nniscles.  The 
long  flexors  flt>x  tin*  MM'ond  anil  thlrrl  phalang(--8,  the  long  exttnit^or^  ex- 
tend the  first  phalanx,  heniT  the  hantl  is  ihmwn  into  a  [xi^ition  eallctl 
main  en  i/riff't'  or  elaw-haud.  (Sec  Fig.  118.)  And  as  (iie  luteroaaei 
are  nuieli  alrojihiwl  the  tendons  of  tlie  long  mnselcs  stand  out 
njx>n  the  liaud  foriuiug  distinct  eords  which  may  be  felt  and  «'en. 
At  the  eame  lime  a  par.dy:>is  of  the  thenar  muwles  resulli*  in  ii  liyptT- 
exteusiou  of  the  Hrst  plmhinx  of  the  thumb,  with  some  n>tuti(in  out- 
ward, 80  tliat  the  ball  of  the  thumb  in  in  a  phme  {Minilh'l  with  that  of 
the  palm. 

As  a  nde,  one  hand  is  invadnl  itoroe  months  before  tJte  other,  and  in 
several  <!ase^  1  have  seen  the  disciiH>  conic  to  a  ^tandstiU  when  only 
one  liand  was  atft^-liKl ;  hut,  ha  a  rule,  there  is  a  t^Midcney  (o  a  gnulual 
pnvgress  vi'  thi-  panilysis  and  atrojiliy,  until  both  hands  arc  almost  iise- 
!(««.  In  one  esist'  three  yeucs  clapn-d  ln-lore  tins  eotidiliou  wjis  r«iche<l. 
But  before  this  stjige  is  reaebe'l  a  progressive  atrophy  ap)M>nrs  in  tlie 
deltoids,  firet  in  one,  and  then  in  the  other  shoulder.  In  oi>iUM!<[Ucuee 
of  tliis  jMiralysis  abdnetioii  of  the  amis  above  tlie  horizontal  line  \» 
ini[>ossilili-,  and  when  the  patient  is  stripped  it  is  evident  tluit  almost 
all  aMuction  of  ihr  artn  Is  |M-o<iuecd  by  rolutiou  of  the  shoulder-blade 
by  tlie  serratns  niagnus  muM-ie. 

The  paralysis  then  extends  from  the  deltoid  to  the  bieepe,  brachialia 
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early  in  the  diseiise,  lui  early  devclopnicat  of  Biibinski's  reflex — i.t^ 
rotnustion  of  the  nrrpal  liH;  and  flexion  of  the  other  tocg  on  tirklinit  tbe  I 
ftole — au(l  increiiswl  niechiink-al  excitability  in  the  mui^Iea  that  ik| 
panilyjwil ;  n  tendency  to  ri^itlity  in  the  movement  of  the  l«fn,  u4 
fjMime  sjiawtit-  rl^itlity  of  tlie  iinns;  also,  un  iniTt>a»o  in  the  tondoa  re- 
flex nt  the  elliow  and  wrist.  In  other  woi-ds,  the  f^m|iti>nu'  of  latail 
sclerosis  arv  added  to  the  symptoms  of  progressive  muscular  atropliTj 
and  it  in  hy  a  diwoverv  of  these  additional  symptoms  that  Ihc  dtagnois 
is  miuU\  The  pmj^ress  of  the  e«sf  in  usually  inort-  r.ij>id  in  atnvB- 
tmpiiie  latenil  M-lem^iis  titan  in  tihi-onic  anterior  poliomyelitii ;  ud 

pKi.  no. 


Atraphj' of  Ibe  nn*dM  Mhoal  (h«Hhc>aI>(1rr>-ti]>dM  and  knaa  <n  acMe  of  chnmleaBWrlor 
polloaiydliU.    Xlio  ii'icvt*  uiJ  UduiUiiui  doni  Iuit«  nc«pc4. 

hnlUir  syinploins  either  »|>[>«ir  early  in  the  affection  or  precede  iM 
paralysis  ju  the  limljs. 

A  <lilterei]tial  diu^nijsis  from  miisoular  dystrophy  is  to  l»e  made  hy 
a  consideration  of  the  proj;resa  of  the  cuee  and  the  wi(x*s?iion  of  ini- 
plication  of  the  various  miisele^^,  which  is  quite  characreristtc  in  tlie 
different  types  of  muscular  dystniphy^  and  ilitfers  frxtm  that  alrerulyj 
de8i*ril»ed.  (See  Muwular  Dyrftniphy,  Chapter  XVI.)  [n  miisculi: 
dyBtrophy  there  is  never  any  (ihrilhiry  eontnietinn  in  the  paralyi 
muscles.  The  atrophy  of  the  muscles  Ls  often  attended  hy  :i  deptt^ 
of  fat,  t)o  that  there  is  an  appearuntv  of  hypertrophy  in  tlie  muscles 
ore  really  »trophit4.l.  The  tendon  reflexes  iu  muMJular  dystrophy  are 
progreaaively  diminislied  lis  the  nuisclrs  iH-eome  atr(>ph)(*d.  Tlie  hij*- 
tory  of  the  case,  its  onset  in  ehildhofi'l,  its  development  in  n  child  of  a 
family  ui  which  other  members  lin-vc  been  known  to  be  afll%ted  utvi 
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iin|xirtant  facte  ia  coniioction  with  the  (lifferfutiation  fmm  progressive 
muscular  atrtiphy.  There  is  no  electrical  change  in  Uie  muscles  afTeoled 
in  dvatropiiy. 

In  the  muscular  atmphicii  that  arc  conaeipient  upon  ni^nrtti^j  there  are 
iismally  sensory  syraptoiiis  ami  te-ii<lerucj«  aloiis  the  nerve  tnmk*,  and 
there  is  a  history  of  one  of  the  wcM-known  caiij*ea.    [See  Chap.  Vlll.) 

In  ca.'ies  of  panilysis  of  the  uhuir  nttrve  tlie  dirttrihutiim  of  tlie  p.i- 
ralysis  and  atn»phy  ti>  tlie  timsch'S  \i\  the  hand  niav  Kiinnlnli'  prnj»nw- 
flive  mustidar  atrophy,  but  it  is  to  be  rcraembcrtHl  tliiit  in  ulnar  paral- 
ysis the  first  iind  si^nind  ititenwst'i  oa(si|>e  and  there  \a  u.'^nally  some 
afTeetiouof  scusiUiJity  in  the  little  tiii^'er  (we  pa(^  185).  J.  K.  Hunt' 
hus  desiTilHxl  an  atr<»pliy  of  thcr  hamls  due  to  a  neuritis  of  the  deep 
palmar  branch  uf  thi-  the  uhiar  nerve.«  oeeiirriiig  in  eertain  workmen, 
who  use  the  fingers,  handlio);  files;  und  he  eonsiders  that  tliis  ncuritiK 
is  the  (^iiiM'  of  art  atnipliitf  jHinilyKiH  of  the  liandH  described  by  Gresaler 
as  an  oceu|Hitiun  atrophy. 

The  symptoms  of  pnigressive  mu^t-ular  atrnphy  are  sometimes  the 
first  symptoms  to  develop  in  a  case  of  syringomyelia,  but  the  ftubse- 
qucut  appeAmuee  of  di»^>riAted  anaesthesia  (a  loss  of  sensibility  to  pain 
and  tem|M'nitnre,  whih^  that  to  touch  is  present)  iind  of  tmphir  syn»i>- 
lom.s,  uleenitioiis  iif  the  skin,  ete.,  togpthor  witli  the  usual  ini-n-jise  of  the 
kniw-jerks,  will  eiiablf  tlie  diagnosis  to  he  nmde.   (See  Chapter  XVII.) 

A  different!  a  I  ion  lietwecn  progressive  mii.«eu]ar  atrophy  and  the 
CIiare<>t-Marie  '-Tooth  '  ty i>e  of  atropine  paralysis  is  somewhat  dillienli. 
That  disease  appears  in  early  youth,  It  prixhuM-s  a  progresj^ive  mu.** 
cular  atrophy  of  the  peronesd  type  in  the  legs  and  of  the  Aran-Ihi- 
ohenne  type  in  the  hanil.-*,  about  siniahiuii"<Misiy  or  in  mpifl  surees'«iou; 
hut  the  paralysis  does  not  extend,  n.s  a  rule,  above  the  kntx-s  or  elbows, 
though  u<?<'-nsiniinlly  tho  nmselc!*  anmnd  the  thigh  and  glutei  are  iu- 
vaile<I.  The  r-ontrint  betwefu  the  atrophied  lower  jinrts  of  the  limbs 
and  die  well-flevelr»petl  upper  portions  <d'  the  limbs  is  very  marked. 
Fibrillary  tremor  and  reaction  of  degeneration  are  present  in  both  dis- 
eases, but  in  tJte  Cliareot-Marie-TiH>th  type  sensation  is  UKuatlv  dimin- 
ishes! in  \\w  legs  and  feet  and  on  the  liarxls.  In  this  disea.'«>  a  few 
autopsie.'<  (lIoffuKui,  Mulilenbnrg,  Dubri'Ihl  iiud  MurinesiNi)  have  dem- 
iinstRttiHl  a  [H-riphend  lu-uritis  with  .some  |M>sterior  sclerosis,  but  DO 
afi*ectiou  of  the  anterior  hums.     (See  Chapter  XVI.) 

Prognosis. — The  pn^nosis  in  ehronic  anterior  poliomyelitis  is  a 
wirious  odu,  a-s  the  tendeiiey  <>f  the  ilisiytse  is  to  go  on  to  extreme 
atrophy  ami  rinith  fnini  respirator)'  or  bulbar  pandysis.  It  muirt  be 
ivmeralHTe^i,  however,  tlisit  an  arix*t  at  nay  time  in  the  course  of  the 
case  is  pos-^iblc.  Gawd's  maintains  that  tlie  cases  in  which  the  disease 
b^ns  on  lK>tli  sides  sinndtaneimNly  are  more  lialde  to  a  sjjorilaneous 
arrest.  When  tlic  diabase  has  once  been  arrested  there  is  nu  return  of 
power  and  no  increase  in  size  in  the  affeetetl  nniseles.  which  are  por- 

*Sw  J.  B-  riunt.     Occn[>a(inn  NeoriHa.     Jour.  Ncrv.  mid  Mcnt  IMa.,  Nov.,  1908, 

■Ker,  dc  yiM..  K.-I.ruurv,  issti,  y.  91. 

■Tovtb.     DisacrtatioD,  Ixadoa,  Id^.     N«urol  CentnlbL,  1887,  ri.,  10, 
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nmncntly  pEimlyzed.     If  the  dttt(>a«e  Htarts  up  a  iietv)nd  tlmeaftrru 
arn«t  oi  iu  progress  the  prcigno&U  U  nio^it  unfavorable,  as  a  nyNd 
f!ourw  is  prc)biible.     Death  oecura  from  paralysia  of  the  re^init«tn 
mtis<Tl(*s,  or  friiiu  hroucliitis  nr  piiorinionia  ronfictpieut  upon  thr  <!»■ 
turliancc  of  ret*  pi  ml  inn,  or  from  bulbar  piilsy 
^B     Treatoient. — 'V\w  tmituifiit  of  <>hnintc  anterior  p<.iIlomye)ttu  it 
the  same  as  that  of  ncut<i  anterior  poliumyelitls  lu  tlie  chniuic  sbift 
—  namely,  geuen.l  liygietiic  muvj-ures ;  gwfd  food,  especially  of  fiitty 
kind  ;  fri*li  air,  and  ever)-  raesuiH of  kinpinj:  up  the pr-rieral  nuiritii* of 
tilt?  ]>atient.     Kxercise,  while  Dot  prohibitetl,  should  be  adviM-*!  in  gmu 
niiMleratian,  and,  if  the  legs  are  nifoctnl,  walking;  should  be  avdiili^ 
so  aM  not  to  j)iit  any  strain  ujkhi  the  |Nimly7(Hl  miiMrles,     Anyt^Fnrt 
whieh  ejkUfi<«  futipue  is  sure  to  be  fnllowod  by  on  increase  in  the  voik- 
uess  Hud  a  mun!  nipid  atn>pliy.      Any  exhtuistinj^  dii^i-uiic,  such  uin 
iutercurrcot  attack  of  tlic  gripi>e,  pneumonia,  or  any  iuft-ctiuns  fcvcr, 
or  a  severe  Rastro-euteritis  U  very  likely  to  iocreaae  the  poralnie 
ftymptomn.     ThuA  in  one  of  my  putientfl  who  had  been  in  a  utaiicicuay 
condition  for  a  year  an  attaek  of  the  grippe  Mas  followed  by  a  n^ 
im^rciw?  in  liis  paralysis.     There  in  tut  trr-atmeul  tliat   will  arrefiX  thr 
pn>gresH  of  the  jKindyHiH.     Massage  and  nibbing  are  UHually  pn«(TiUJ 
and  may  |K)S8!b1y  aid  in  keeping  up  llie  general  8tn*ngth  by  merraiuf 
the  uutrition  of  the  atropliie<l  mustTles.     I  have  never  seen  any  benefit 
fnnn  tlie  continued  use  of  eltrtrifuty,  though  it  is  u^^ually  pre!«rrilHxi. 
If  it  is  u*«ed  it  should  be  with  a  current  only  sufficient  tti  prodnce 
contraetiun  in  the  muscles,  and  very  strong  or  verj*  many  long-ooo- 
linned  applit^ilions  iii-e  to  lie  avoidtnl  (m  tho  t^ane  principle  tluit  exer- 
cise is  to  be  avoidetl.     Tlie  miu^eles  nlioidd   not  be   overworked  or 
fatiguetl.     In  one  ease  the  use  of  nieclianiiyil  massage  and  vibraninr 
treatment  at  the  Zander  Institute  caus«I  m«rkc<l  improvement  aud  w« 

•followed  by  an  arrest  in  the  progre>«  of  tiie  disease  for  a  year. 
General  tonics  are  of  distinct  service,  aud  I  have  seen  temporary 
improvement  from  tlie  employment  of  Htrv'cliniue-,  |^  gi^in,  thive  tiiiM 
a  day  for  fi>ur  days  in  the  week,  alternating  widi  arsenic,  j^  grtin 
three  times  a  day  for  the  other  thive  days  of  the  week.  Some  antiii>n« 
reeimiinenil  tlie  hypodermic  use  of  strychnine,  but  in  a  long-tNmtiniwil 
chronic  disease  of  this  kind  very  little  advantage  is  to  l)e  ohtiuned,  and 
tlie  ilnngi-i-!*  iitteiulant  upon  septic  infection  are  many  Appnnilus  may 
prevent  deformities  and  BS»ht  weakene<l  joints  to  bear  the  Wbigbt  of 
the  body  after  walking  becomes  impo^ible. 

AHTOTKOPHXC  LATERAL  SCLEROSIS. 

Tjiis  is  a  chronic  progressive  form  of  spinal  jMralysia  charactcrixed 
'by  the  symptomB  of  progressive  niuiiteular  ati-ophy  in  the  arms  aud  of 
lateral  sclerosis  or  spastic  paraplegia  in  ibe  legs.  It  was  first  describe*] 
[by  Cliarcot  in  1S72  and  wsia  earefully  titudied  by  lus  pupilct,  GomlKialt 
[in  1877  and  Ditbove  in  1H79.  It  has  been  called  Charcot's  disease. 
[But  while  Cliarcot  believed  thai  it  was  a  disease  of  the  spinal  ourd. 
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an  extcasiv^e  endarteritis  has  been   found   in  the  spiiml 

(Ivc^H-ttt,  and  tliiH  hft8  been  suppoaed  to  l>e  the  cjiilsp  in  these  cases. 

Symptoms. — Amvutrophic  latenil   st'Ierusiii  Ui^ually   Iwjrius  with 

tffiif^  in  the  nius4!les  and  increaHc*!  reflex  excitabih'ty,  Roon  tnlIow(^I 

Kln>phy  ami  piiralysiji  in  one  <tr  Unh  handti,  the  Hmall  muscles  of 

luindri  beinj;  the  ]mrUi  first  aiFceted,  ns  in  prngrt-isive  miincular 

iphy  of  ih«*  Arau-I)uHieune  tyiJC.     The  [Hinilysis  then  lulviinw*  to 

If  fortiirtn^.  ihoti^h  •H-eut^ioiiiilly  it  iipiK-iirH  !n  the  miiseU-s  about  the 

(dinuldfix  liefnre  thiMe  uf  the  anus  iin*  iiiviideil.      PanilyiMt*  and  utniphy 
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«f  Dm  flnat  cord.  IDp  iiwclRicn  la  takm  Imm  Ibo  tMider  of  the  Ut»r«l  pT-nmld*)  tnct 
it  uuTuitutdile  hlanl  n-lcrutLi.  Tbe  upper  [Nirt  uf  tte  ifMclBMa  l>  BuniMl :  the  lu«r«r  part 
ic,  K»U  III  tkki  imn  ft-*  or  nit  Aim*  rrniKlit. 

^  hand-iu-hand,  and  the  weakneiw  is  proportionate  to  the  size  of  the 
mu-'ii-Ie,  a;*  iu  prtiRn-wive  niu.'«-'nl:tr  atn>phy.  Fibrillary  CDntmetioDi^ 
an*  itn.'-'^iit  in  the  ninM-lis:  fntiit  (he  hiin^inning  of  tiie  diNesLsc,  ami  nrny 
lie  elirited  by  exposure  to  wild  or  by  pereussion.  The  onler  in  which 
il»e  \'«rk>us  mnsele-s  nn-  Invmlwl  eorn-sikmilj*  tjuiti-  elos*'Iy  to  that  de- 
I  acribpd  in  pn>;rre&-ive  mnsculiir  almphy  of  the  Anio-Ducheuue  type, 
^^b'brn  all  the  symptouiw  an;  well-<levelo|>e<l  in  the  np]H>r  ejitreniititw 
^Hbe  amu  aru  udductLni  to  (he  l>ody,  the  foi-earms  are  pronatcd,  and  the 
^HHUMla  flex«d  or  in  the  position  of  iTUZj'n  en  griffe.  There  \»  some 
TWrtnniy  oQitihI  to  |KiHKive  movements,  as  tlie  inuselcfl  arc  rigid  and 
■postie  even  when  ignite  we;il(. 

Till'  pymptomi*  appcarinj;  in  the  lejjs  may  follow  or  preee<ie  Oiose  in 
the  arm-( ;  liul,  an  a  rule,  a  conrtidenible  len^h  of  time  (several  mtmthit) 
inter\-enf«  betwiin  llie  two.  When  the  disease  begins  in  the  legs  the 
«arly  di^noeis  is  Intend  BclerosU.     Tlie  legs  become  stiff,  aiid  the 
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[inuitclos  rigidTSo  that  the  fvatient  moves  Uictn  with  w)rac  diffiadty;  the 

Iknep-jerks  art"  tmrreased,  uiid  ankle  clonus  aod  the  Babinaki  reflex  can 

I  bo  elitrilod.     The  gait  beaimefl  a  true  spastic  gait,  with  short  atp, 

ipiiig  of  thv  foi->i  iii«jii  llie  gnnimlj  toiulciicv  to  overlappiog  of  thi' 

aees  and  feet,  nml  great  rigidity  in   Ix^nding  of  nil   tht-  jnint't.    Th* 

jmust'lc^  of  tile  legs  do  uot  atrophy  Id  the  early  stage  and  nrc  mit  thf 

'  subject  of  fibrillary  twitches.     The  s^-mptoms  may  nut  Ir^iu  in  botli 

legs  at  the  rtume  lime;  in  fact,  cue  leg  may  l>e  quite  rigid  for  8e\'wil 

months  bffoiv  tin-  other  is  attarkeil.     The  rigidity  gives  rise  to  smnc 

aching  and  dir<(f>nilort  in  the   tnuwle-i*,  but  tliere  an;  no  sliarp  pflin«, 

aiid  there  are  no  seiiwtry  disturbiinee«  either  of  the  nature  of  son* 
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EsUuBc  alTDphj  nf  thiT  Uicnar,  hytiaUK'nar,  Md  iDtcnwwl  nHucta  of  Uie  bandt  In  unjolrifUt 
iHlcnl  Klenaii.    [im^riDCi.) 

thcHJa  ftr  ]uira?rtlhesiii.     The  bladder  and  Tfictum  are  not  in  any  wit 

taflecliil. 
Ill  this  condition  of  partial  pamlysis  the  patient  taay  remain  fur 
Aeveml  mruitliH,  the  diseaw  t^^oming  to  a  standstill,  nr  the  disease  may 
go  on  prugretwively.  Oue  patient  in  my  clinic  remained  in  a  station- 
ary state  for  four  years  after  all  dte«o  »ym|>tom^  Imd  developed.  If 
it  progreKtk'R  tlie  fi{)ttslio  rigidity  of  the  legs  l>ecomeH  ho  intense  tJtal 
walking  is  impossible,  and  the  patient  in  confinwl  (o  the  Ix'^.  Then 
the  muscles  which  have  hithoilo  been  rigid  In-gin  to  atrophy,  and  tu 
show  fibrillary  Iwilchingri,  aii<l  the  H|HiKtic  panipli'^ia  is  nnci-eediil  by 
a  flaccid  paralysis  cjuitc  similar  to  tluit  uliich  has  appeared  from  the 

K  ontset  in  the  hands  and  arms. 

IP  Sometimes  tlie  paralysis  extends  from  the  upper  extremities  to  the 
m-ck,  the  he:id  tails  forwanl,  the  chin  resting  on  the  steroam,  and  the 
head  cannot  be  raised  or  turned. 
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Rome  cases  an  extensive  endartoritis  has  been  found  in  the  8piual 
l>KHN)vI■^slfls,  hikI  Uii»«  lias  U't'ii  ^iijiposi^)  t^i  Ih>  ihe  rjitiHe  in  tlieSP  ra^eB. 
Symptoms. — Amyntrnphic  Iiitenit  fwlcrosis  ustiallv  bcjrinH  with 
siifTncsi^  in  the  mutioloH  uod  iticn>:Ltk.>d  rL-flex  i-xc-itability*  imkhi  folluwod 
l>y  atrophy  and  paralysis  in  one  or  bc-th  hands,  the  small  muscles  of 
the  handle  beinf;  the  parts  first  afl(H^ted,  as  in  projjressive  muscular 
atrophy  of  thr  Aran-I>m-liein»'  t\*[K'.  The  fwimly!*is  flien  advances  to 
tJic  i'lireurnifi,  though  (K'taisionnily  it  ap(MS»rs  in  the  miiistth's  alwut  the 
shonlders  liefure  tJioae  of  the  amw  arc  invaded.     Parah'i*i«  and  atniphy 
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Mmali  of  Uic  iiiiaiit  cfittL  Ttw  oiwrlinnn  In  UVcti  fnim  the  border  of  the  Utflnl  pf  rmmldil  tnol 
tft*t«Mof  Riiir'Xn>['lii<-U(i-nl  Mli-rVftiK  The  iiiiiwr  ii«no[  Uie  apMliufta  Unoniial;  Uw  towar  pan 
l»  Milenrtic,  kimI  In  ihl*  |«ii  iHw  at  nu  QIirb  remftlo. 


go  hand-iu-hand,  and  tiie  wejikness  \e  proportionate  to  the  size  of  the 
mufurle,  as  in  propreasive  muwrular  atrophy.  Fibrillary  cxmlractions 
are  preiM^nt  in  the  niurtoles  from  the  he^inniu^?  nf  the  disease,  and  may 
be  elicited  by  exiiot^urL'  to  oolil  or  by  |KM'<.nii*rtion.  The  onler  in  whu-ji 
tlie  varloiirt  iiniM-li's  un'  iiiviidt-d  enrri-*-p*miU  tpiite  i-Ionr-ly  In  llmt  di-- 
8cril)e<l  in  prn}rn'ssive  nins«niliir  iitmphy  of  the  Aran-Dnehcnne  ty|>e. 
Wlieu  all  ihe  sympU>ni.s  iiri;  wrll-tievelopixl  in  the  npjHT  exlremities 
the  arms  are  adducte<l  to  tlie  iKxiy,  the  forearms  are  pronated,  and  the 
hundri  flexed  or  in  the  position  of  main  en  ffriff.  Tliere  is  some 
r^flislanre  oflVniJ  to  passive  movements,  as  the  muselcs  are  rigid  and 
spastJe  even  when  i|uite  weak. 

The  symptomj*  appearing  in  the  logs  may  follow  or  precede  those  in 
the  arms  ;  bm,  as  a  rule,  a  considenible  length  of  time  (several  months) 
inten-i^nes  Utweeu  the  two.  When  the  dij^-asc  l:j^ns  in  thu  htgs  the 
early  diagnottis  is  lalenJ  ecleroais.     The  legs  beeomo  stifl',  and  the 
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sliou!(]f  rs  ami  neck  nuxy  beoome  atrophied,  m  tbat  fiitting  up  or  UftiBg 

■the  hfiid  it*  imp(,^ssililt. 
[  The  eiectrit^  examination  ohowa  a  diminutinn  of  cixcitabiUty  bodi 
to  taradism  and  ^Ivantr^ni,  th(>  musole^  that  are  atropiii(><|  n*i{iiinngi 
stronger  current  for  the  pnKliu'tion  of  enntnuJtton.  A  partial  reaclia 
tif"  tlitgcin-iTition  niiiy  altat  W  found. 
^^-  Tacliycanliii  oc«iai<)nally  dpvflopa  in  tlic  Inter  stage  of  the  disease, 
^Bs  in  bulbar  [Ktlsy,  and  usually  is  lut  excciHliu^Iy  seriuut^  r^'mptom,  us  ii 
may  caaw  deutJi.  Tlic  bniin  is  not  in  any  way  affecurd,  exocpdng  in 
ita  motor  ivgion.  lutellligence  \f>  prf«i>rved,  conticiouiiness  is  not 
affected,  memory  is  not  impaiml,  ami  epileptic  attickii  do  not  oocur. 
Occasionally,  however,  as  in  bulbiir  ])uUy,  an  nnu>itial  enH>tiaaiil  ei- 
citability  dovelopB,  tind  caitn-k-A^^  (Tying  or  latiglung  iiidimtea  wcakro- 
ing  of  the  patient's  p<.iwcr  of  wOf-t^nntnd. 

The  dniiuiot)  of  the  disiiist!  viiries  Itetween  two  and  ten  yearn,  de- 
pending entirely  u[}ou  the  time  of  onset  of  tlie  bulbar  tiymploms,  wlitdi 
are  the  immediate  cau^  of  death.  If  these  symptoms  appear  early  or 
are  the  first  to  weur  the  [witient  raivly  livefl  more  than  two  yeairft.  If 
the  symptoms  first  appearing  are  tliose  of  lateral  selenxsis  llie  «uie  may 
la>it  for  many  y<-JirK.  The  inuneiliate  canse  of  death  ik  usually  di)»- 
irbinice  of  respiration  or  suffocation  from  footl  getting  into  the  lari'nx, 
or  puenmonia  from  fowl  being  received  in  tlie  longs,  or  from  heart 
failure. 

The  course  of  th<;  disease  when  it  bepns  with  bulbar  |Kilriy  Lt  iUoB-j 

ttruted  by  tlie  following  eji»e :  I.  !>.,  ageil  forty-two  ytuirs,  liad  bc«a 
much  exposed  to  wet,  to  extreme  heal,  and  to  eold  in  his  occupation, 
and  had  suffered  from  inu.smiliir  Hieumiitism  for  venrs.  In  Febntary, 
1H8!),  he  noticed  double  vision,  due  to  a  weakness  of  the  left,  external 
rectus  muscle,  and  ptosis  which  first  affeet'.-d  the  left  eye  and  thco  tlie 
right  eye.  The  ptosis  gradually  subside*!,  but  the  strahismm*  re- 
mained. In  March,  1889,  his  speech  i>eeanu!  thick,  and  Id  April  he 
began  to  have  diffieulty  in  swallowing,  fluid  food  coming  out  of  his 
DoS(>.  In  May  he  mitieed  iliniriilty  in  ehewiiig,  :uul  his  fri^-nih)  isaw  a 
change  in  his  facial  expression  due  to  a  weakness  of  all  the  &cial 
muscles.  During  all  ihis  time  he  felt  an  increasing  weakne>«  in  all 
his  movemeuts.  His  neck  had  become  stiff"  and  his  head  tended  to  fall 
forward  and  \Vi\»  hehl  witii  chin  projeering  Iwynmi  the  line  of  the 
IkmIv.  On  several  iK-easioris  after  March,  1880,  lie  had  fainting  attacks 
in  whiiih  he  iH'i-Hnic  pulsi'li-NS  and  p^de.  In  June,  when  1  saw  him,  heH 
was  thin  and  |)«le,  elcjir  in  his  mind,  but  feeble  in  all  movements.  ■ 
His  eyes  were  both  turned  iu  a  little  and  liJs  tefl  eye  looketl  up.  He 
had  corresponding  double  images,  but  no  nystagmus  and  his  pupils 
were  normal.  His  optic  nerves  were  nornml.  There  wa.s  anosmia  on 
the  let)  side.  His  sensation  in  the  face  waa  normal,  but  the  must^les 
of  mastication  were  atrophied,  did  not  react  to  faraflism,  and  were  so 
weak  that  chewing  was  irapissihle.  He  moved  his  jaw  with  his  hand 
and  gave  it  constant  support.  His  face  was  expnwiitmlesM  ;  he  (.^nhl 
not  whistle;  food  collected  in  his  eliceks,  but  all  bis  facial  muscles 
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Id  be  slightl/  moved,  and  reacted  to  faradisin.  His  palate  waa 
ly&ed,  and  it  was  to  this  euu»o  that  hia  dffeut  nC  HiiL'tKrh  wim  due, 
tonu^ie  WAS  not  [wralyzcd  or  atrophied.  Hib  neck  inuwles  were 
There  wtu?,  an  atmphiii  <'oniliti'in  of  the  theuar  mu8<*lc8  mid 
Itrnmsri  in  the  (uuiils,  mid  m:irke«l  wwikness  in  a\\  tlie  raiuii'let*  of  the 
>reanii.  The  deltoid  and  miisoles  of  the  arnift  were  iti  gixxl  eondi- 
>ii.  His  gait  was  slow  and  feeble,  but  not  spastic;  but  hts  knee- 
were  exagj^ratinl  and  ankle  olonus  was  obtained.  He  eon- 
tiolkd  hi^  sphiiK'ters  well.  Purinj;  the  fbllDwiii);  yrnir  his  jKimlvHis 
iormiK-d  in  hiF>  arms  mul  li?gs,  his  inability  Id  lutk  Ixftarne  more  iL{t- 
pnrmt,  and  in  August,  1890,  he  choketl  to  death. 

Id  the  following  case  the  symptoms  ixffiu  iu  tlie  le^  on  cue  side: 
A  worimn,  aj^'d  forty-five  years,  l)cgan  to  suffer  from  wt-aknenw,  fibril- 
lary twiu'bings,  antl  atrophy  in  the  right  le^,  with  reartion  of  degenera- 
tion in  the  mutulos  ftUpplie<l  by  the  pt»roneal  iutvl',  in  Fi-brmii-y,  18IK1. 
ThU  wofi  mpposod  to  be  due  to  tmumutisni  of  the  nerve,  as  she  had 
luul  an  injury.  But  in  April,  IttOO,  an  atrophy  Ii:ii]  Ih-^uu  in  the 
thenar  aiul  hyptthenaremineneesof  the  ri;;h(  hand.  Tiiese  syniptorns 
increitscfl,  uihI  in  t>:tol)er,  IH90,  she  wun  nlmofit  completely  punilyzed 
ill  the  entire  right  wide  and  irartially  in  iht^  lefl  side,  there  being  ever>*- 
wherv  an  atropliJc  t<tate  of  the  mu.si-leit  with  tibrillary  eontractionH  and 
reaction  (»f  degeneration.  There  wa*  no  pain,  nu  wnwin.'  disturbance, 
n't  bbuIdtT  or  re*ial  Myniptoms.  The  tendon  reflexes  were  iiien'a.'*eil. 
During  the  winter  of  1890-189!  the  pj»r:dy.si.s  extendiil,  ami  ^h*'  wa« 
fiimlly  (MinfimHl  to  the  bed.  In  April,  18111,  the  muscles  of  her  tliroat 
and  faee  were  affectoil,  and  in  July  she  die<!  of  n«pirat<>r\-  paralysis. 
Diagnosis. — The  diagntMis  of  thiK  affeetion  ihwa  not  present  any 
diftieiihii-j*.  Tl^e  mn.<euliir  dyrttrophiej*  are  not  attendiil  by  fibrillary 
twiii-hiiigi*  or  by  inenuKt-d  tendon  n-flexej*  i)r  by  biillmr  syniptimu*. 
Bulbar  pitndysis  is  not,  ns  a  rule,  attendeil  by  any  *tpiual  symptoms  or 
p«nly«L'(,  or  incrtas.'d  rijn'lity,  or  inercase<l  knee-jerks.  If  such  symp- 
tUDs  devtlop  in  the  r^turse  of  bulbar  jmndysis  it  is  evident  that  the 
^neoiir'  i»  a  true  amyornipbte  lateral  sclerosii^  iu  which  the  bullmr  8yni|>- 
*DW  havf  been  tlie  fin-t  to  appear.  C<jniprt*j<ion  of  the  eervie«l  por- 
of  the  spinal  cord  by  tumor  or  by  paehymemngitis  la  usually 
mI  by  jMiiu  in  the  shonhh-rM,  mirk,  and  nrtUK,  by  etilTne^s  of  tlie 
rical  vertebrte,  and  pain  from  pressure.  Ijiwulized  i-ompresaion  of 
the  apinal  eonl,  Huch  as  occurtt  in  the^*  diseii-scji,  if  attended  by  bpa^ic 
■ple^  is  usually  attended  also  by  i*etia>ry  disturbances  and  by  an 
f«odoa  nf  the  bladder  and  rectum.  The  diagnoir)  frrrni  syringomyelia 
\n  madn  by  iJie  absence  of  pensoi^"  disiurlwrnrefl  or  trophic  affections, 
and,  an  ia  vrell  known,  iu  thin  ditiettHj  btdbar  symploms,  while  oceii- 
aiocwlly  devcbiping,  are  unilateral  and  do  not  pn-sent  the  typical  fea- 
tures iif  a  bullur  palsy,  Tuniom  of  the  tpirud  <tjrd  uf  tlie  nattire  of 
glionrntiMis  give  rine  to  sensory  symptoms  as  well  as  to  spastic  [tura- 
pliiria  and  progressive  mufHrular  atrophy.  Tlie  t^uue  is  true  of  chronic 
niyclitiw,  Iu  any  case  of  primary  lateral  solerosis  it  must  be  remem- 
bt«ml    tiiat  spastic   paraplegia  often  goe«  on  to  atrophic  jumdyKiH. 
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HeDC«  many  cases  of  tnie  amyotrophic  kittiral  scleroeis  be^inniug  with 
syiiiptuitiH  uf"  H[ia»tK!  jwnilywis  in  llie  It-p*  are  Hiji|M>se(l  tu  Ih.-  |irinmry 
lattral  Hclomsis.  Time  iilooe  t-an  deckle  bctwwn  the  two  affcctious. 
lu  a  larjje  number  of  caacs  Jiapioi^tk'akHl  as  lateral  sclerosbi  the  Ictuuiui 
of  amyotrophic  lateral  sclerosua  have  been  found. 

Treatmeot. — The  only  treatment  is  general  tonic  treatment.  It  is 
well  l<)  pn^veiil  all  HimiiiAand  exertion  and  to  liuild  up  tJie  genenil 
healtU  ill  every  way  jwissihle.  Massage  is  to  be  used  and  electrical 
appliuUiont;,  Imt  with  ihe  same  wiuUun  agniiiBt  over-tlitij;ne  of  llie 
muscles  by  tlicj^e  measures  aw  hii«  been  mcntioncil  in  counccliou  with 
the  treatment  af  chronic  anterior  |HiliomyeHtiH.  Loo^-cou tinned  warm 
batliii  and  <louchos  without  ven,'  threat  alternationa  of  tcm[)enitun.'s  are 
of  consideruble  service  in  maintaining  the  nutrition.  M'lien  the  bu]l>ar 
Bym])bimx  appt^r  tin*  patient  aIiouM  Ih'  inHtruct(.tl  in  the  art  of  pantsing 
a  tube  into  tlio  stomach,  so  that  as  soon  as  difficulty  of  swallowing 
appears  iitmrislHiu'nt  may  be  ejirritnl  on  in  this  manner,  and  t)ms  the 
danj{t;r  of  sntf«)c«ti(>ii  may  be  avoide*!.  The  use  of  strj'chnine  ihies  not 
appear  to  retard  the  pn^ress  of  tlic  disease,  and,  in  fact,  ia  objcetion- 
able  on  account  of  the  tendency  to  spastic  jianiple)^. 
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MUSCULAR  DYSTROPHIES. 


ifTMnifititiiiii  of  VKrio<tf>  (onus.  Ktmlngy.  Paltiolagv.  IVndomiixmlar  HjiKir- 
IRi|iby.  Erii'ii  Jurtmile  Fomi  of  D>-Hin>j>l)y.  I^ndrmiy-DcjoHne  Futu)  of  T>y»- 
lKi|A;.  Husralor  Atniph;  of  ihv  Peruii«iU  Tj'ix^  MyoUniia  UiHkgL-nits,  Thomspa'B 
INUM. 

TuRSe  are  certain  forms  nf  paralysis  appcarinfi:,  as  a  nilc,  ia  cnrly 
life  that  atv  AoK  to  inast-tilur  mid  iint  to  nervous  di-seiLse.  These  have 
been  named  the  inusculur  dystrophies.  The  in(u<cleji  appear  to  be 
ftfleded  priiuarily  hy  a  pruj^n*»ive  atrophy.  This  atrophy  involves 
the  fini*  tau.H(-ul:ir  filaments  and  pro(XH*ds  slowly  unlit  in  thi.^  end  even 
the  largCbt  musfles  inay  l>e  nxluet-d  to  a  small  imnd  of  connective 
t!>wuc.  In  ftome  csi»i»  there  occurs  a  deiKx^it  of  fui  around  tlie  atro- 
phifti  niUM-le  fibres,  filling  np  the  empty  s|ia(TM  within  (lie  muscle  so 
that  n<t  appcinrnt  atrophy  <:Kx:urs.  In  liome  cu^'s  thiiii  depottit  of  fut  ia 
aliDornLilly  >rreat,  increuMng  the  siw  of  tiie  muscle  until  it  may  be  two 
or  three  liut-ft  ita  normal  diamet^T,  and  produciug  the  appearauw  of  a 
larjie  miwnle  where  there  ia  really  an  atrophied  muscle.  This  form  is 
tMTncd  pt«curlomus(;uliir  hvportrophv.  In  other  cases  there  ia  a  true 
hy|«Ttri»phy  nf  iln*  inu'iclt'  fibres.  Inasmuch  as  any  form  of  muscular 
Jystruphv  produces  at  first  paresis  and  then  paralysis,  it  is  very 
natural  liiat  the^e  mu.x<>ular  dystrophioti  should  be  miittakcn  for  spinal 
Danlrseiv  thouph  a  brief  study  of  their  eharacteristio  features  will 

Bftke  it  clear  that  no  such  mistake  !»  warraiiteil. 

VDic  miwulnr  dyPtrophicH  have  l)eeii  classified  by  Erb/  who  has 
gathered  and  analya.iJ  all  the  facta  in  regard  Ui  this  affection,  more 
eomplclcly  jiian  any  other  author.  Erb  distinguished  first  between 
oawe  <ic«:urring  in  infants  and  those  developing  in  a<Iult  life,  though 
thi«  diffttnction  appears  to  l)e  of  little  moment,  inasmuch  as  an  analysis 
of  a  larpr  uura^«•^  of  cases  demonstnitcs  that  the  disscsise  nmy  develop 
at  any  age  It  must  be  admitted,  however,  that  a  very  large  propor- 
tion of  tlie  etudes  appear  in  iiifiiuev  or  childlujod,  and  that  when  atlults 
mre  nlTprtwl  the  disease  a«ually  l>egins  Iwfore  the  twentieth  year.  Erb 
further  classified  these  cases,  first  i^^J  thot*  in  which  there  is  au  hyper- 
trtjphy  of  muj&cular  tissue,  either  a  pseudohypertrophy  or  a  true  hyper- 
trophy of  the  muscle  fibres,  and,  see^mdly,  those  in  which  there  is  a 
pmgTWWtve  atrophy  without  any  dejiosit  of  fat  This  classification, 
while  of  value  rlinically,  appejirs  to  rest  ujxm  no  e««"ntiiil  i»nth(»logifal 
fw-tiir,  for  all  gnules  in  the  prt»ccs«  are  |»ossible.  In  winie  caws  the 
■Ifjiik^t  i>f  lilt  is  fXi^PKsive,  causing  |>setulohy|>crtrophy  ;  in  other  cases 
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tliore  ift  a  ilppoHit  of  fat  taking  tho  place  nf  utmphied  muMrte,  hM 
witliout  producing  any  apparent  change  in  tfae  size  of  the  mu^lf,  and 
in  many  «i«>s  of  cxtrrme  atrophy  of  tho  muwrleR  fatty  tlr*p<«itj!  art 
found  Wtwtt'ii  tlie  iiuisrle  fibres;  hence  this  cl:is-iific.iti<in  (!(«')»  mil 
rest  ujMin  a  pathological  liasis.  iVixl  we  may  6ml  all  thcM;  <7iitH)itiiR» 
iu  dilferent  nmscles  in  tlit*  vainv  patient. 

A  further  classification  has  Ikto  htuvd  upon  tJie  distribution  of  1 
afi«ction  in  different  muscles.  Here,  unfortunately,  the  diftiri-nt 
have  been  named  alter  the  observers  who  hapjx'n  to  have  first  iiirpful 
dcscribe<i  them.  Thus  wc  have  tlie  I>ut!liennc  t^-pe  of  jiK-uiloIni 
trophy,  and  we  have  the  Erb  type  of  juvenile  dvBtnjphy,  in  which 
muscles  about  the  shoulder-blades  and  arms  are  chiefly  aflecled. 
have  the  Snchy-Hoffrmui  tyjw,  in  wliich  the  affection  l>e;;ni»^  in 
peronwil  muscles  of  the  legs.  We  have  tlie  I^ndouzy-Di-icriiK'  v 
in  which  the  muscles  of  the  face  and  anus  are  affected,  and  we  liai 
the  CImrt'ot- Marie-Tooth  type,  in  wliich  leg»  ami  foreumis  and  Iwk 
aR>  afTet^t^Hl,  thighs  iui<l  arms  and  face  escaping.  It  is  true  tlmt 
various  eases  observed  eouforui  in  many  particulars  to  one  of 
different  types,  but  there  is  no  essential  diflcreuce  Iwtweeu  them  in  th* 
causation  or  in  the  patholog\'.  And  intermediate  types  have  hcen 
observed  not  conforming  to  any  of  tliese.  Kurtbemiore,  it  a  found 
that  one  tj^pe  may  progress  and  gradually  merge  into  another.  It  i* 
evident,  therefore,  that  these  altenijits  at  cliisrsificiition  in  tlie  disciK- 
aion  of  mascular  dystrophies  ore  not  wholly  satisfactory. 

Etiology.  —  The  cuiisutiou  of  raust^ular  dystrophy  is  a  tnatter 
oonsidenibie  interest.  The  disease  is  undoubtedly  a  di^H-^uae  of  devel 
ment,  atid  frrjm  its  marked  teudenej-  to  appear  in  veiy  early  lifi^ 
attain  a  certjiin  status,  and  then  to  be  arrcdte^l  without  any  tender 
to  repair,  or  else  to  pmgrcss  ptemUly  until  it  causes  an  eutin?  dt 
tion  of  the  muscular  Byi^tem,  it  sei'ms  pn>bable  that  it  must  be  li 
to  an  inherent  defect  of  development  in  the  muscleif  affected.  It 
Beems  as  if  these  muscles  were  not  endowed  with  the  proper  vitality, 
and,  after  a  short  life,  wither  and  die. 

We  havo  evidence  in  other  organs  of  tlie  body  of  Uiis  diflVrence 
between  tlie  Hfe-period  of  a  spet^ial  structure  and  that  of  tlie  endre 
body.  Thus  tlie  lifc-jx^riod  of  the  first  and  even  of  the  i«ect>nd  twtli 
is  a  com |Kint lively  sliorl  one  as  related  to  tlie  lifc-jx:riod  of  the  indi- 
vidual. The  life-pcrio<l  of  the  hair,  of  tlie  reproductive  system,  of 
tlie  eye  and  ear,  aud  of  the  bruiu  may  be  \vs»  tlrnn  tliat  of  the  entirp 
iudi\idual.  We  see  in  the  study  of  optic  atrophy  and  of  auditory 
atrophy  that  there  are  some  families  in  which  thcw  disean-s  ilovelop, 
even  in  esirly  life,  without  ap])arent  cause,  the  only  explanatiim  lieit^ 
that  these  ncr\cs  have  not  the  jiower  of  survival  which  other  uer\'ea 
have.  We  rocognizc  the  cjdstenoe  of  senile  atr^jphy  of  the  bmiu  to 
old  age,  but  we  niiint  luhnil  tliat  the  term  "old  age"  cannot  Ite  fixed 
within  definite  limitations,  for  some  individuals  become  old  at  the  ag« 
of  sixty  ywirs,  while  otJiers  arc  young  and  vigorous  at  the  ago  of 
eighty  years.     I  onco  had  under  my  obt«rvation  a  hidy  of  tlic  agtj  of 
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;ty-nme  yoors,  all  of  whose  visceral  funotious  were  as  viporou« 
active  na  tliey  wen-  at  the  Hffc  of  wjveuty,  but  wliose  brain  for 
jvma  had  b««n  practically  dead,  powers  of  perception  in  eye  and 
Wine  Kn.'({N'ii<litl,  powerx  <»f  riictnory  lM>ing  atmiifit  obliti-mti^d,  ami 
iwrni  nf  niifMiiiiii'^  bcin^  rcduciil  to  the  level  i»f  a  cliild  of  thtxje 
Tiius,  it  is  cvideJit  tliut  tlie  orjritiiiMm  as  a  whole  may  uutUvc 
1/  MK  of  H*veml  of  ilM  orji^ns,  provided  the^^c  01*^09  are  not  c.-iscntial 
Ele.  And  the  duration  of  vitality  of  any  oi^an  varies  greatly  in 
lenat  inthvidiiali'-  This  faet  is  partictilarly  evident  in  repir*!  to 
ivprodut'tive  ttyslem  botli  in  niale^  and  lemiUeft,  and  it  ii^  »[ually 
appart4it  iu  nyiird  to  the  miu^ular  f;yRtem.  For  it  '\»  a  nintu-r  of 
>mnu>nl  that  ihe  niiint^lea  uf  oM  pi-uple  wither  and  become  feeble  long 
*fiin-  Uji'ir  deiith.' 
It  is  quite  evident  from  the  vjnwderatiou  of  these  facts  that  the 
ejcplaoation  of  niusculiir  dy^ntrophiet  i.s  to  l>e  found  In  an  inherent 
inability  of  «ur^'ival  of  certain  muscles  in  certain  individuals.  In 
Iter  Wnfii*,  that  Ihe  diaense  is  one  of  congeiut;il  defective  power  of 
vobition.  Tliis  explains  to  a  certain  ejttcnt  the  frv«|Ufncy  witli  whicli 
fv  tind  tlial  sc'vcnd  tni'iiihrrn  of  11  fmnily  are  affectetl  by  thin  ty(»e  of 
It  is  true  that  isolated  winces  arc  not  nneonimonly  met  with 
4vreful  invcHtipiiion  fiiili;  to  reveid  any  mentlHT  uf  the  family  or 
iy  niemlKT  of  any  collateral  br.in<>h  ttimilarly  al1<Mtteii.  hut  iu  the 
itjon'tv  of  cu)4es  it  is  found  tlL-it  if  the  piUicnt  has  no  brother  or  sister 
lilarlv  diMnifvd,  or  \ias  tiut  inherttiHl  it  dirf<^tly  from  either  parent, 
will  Imvewvend  wmwns  who  have  sufltTeil,  ixttwibly  si-'veral  »(tn>ail 
coaaiDB  who  have  sufiereil,  ami  it  \»  not  nncioinmun  (o  be  able  to  trace 
the  diiCMC  ihmugh  four  or  even  five  generations. 

Whether  cxtnmeoua  can-ses,  such  us  unilue  musouhir  effort,  exposure 
to  er^ld,  the  unfavorable  effects  of  the  oociirrenee  of  infectious  diseases, 
&1I8,  ami  blows,  have  aiiythinp;  to  do  with  setting  up  the  dism.se  in 
tlitw  who  have  an  inherent  tendency  lowiinl  weakne-ss  <(f  the  muscles 
ill  a  matter  wlilrh  may  Ik:  op-n  to  doubt,  though  these  factors  have 
been  mcntioued  iis  exertiiifr  n  i^iiusativc  a^ncy. 

Pathology. — The  chanp.-*  found  in  the  mnsclea  iu  this  ilisease  are 
thuw  of  a  simple  proj^ressive  atrophy.  It  will  be  remembered  that 
Uh>  miisc>Ie  fibre,  which  may  be  •>  em.  long  and  from  1-5  to  r>/>  mm. 
bnml,  hiu*  a  Kiriatcd  ap[K-:ir:inco  <Iue  to  the  existent*  of  two  types  of 
iructurv  within  its  suhtstauce,  one  of  which  inlerrnpis  the  light  more 
iplrlely  than  tlic  other.  £ach  muscle  fibre  is  surmunded  by  a 
of  connective  tissui^  (the  sun-olemmii^  within  whinh  lie  nuclei 
liHij;  oval  (■ells  from  which  the  niuM'Ie  Jibre  itMilf  has  developed. 
Thme  niiirclc  fibres,  surrounded  by  the  Kircolemma,  are  really  made 
op  of  fibrils  of  vcrj-  fine  stru^-tun^,  iwh  fibril  origluating  from  a  single 
ivll,  and  tlic  fibrils  arc  wparate<l  from  one  another  by  a  stroctiire 
henDed  the  aarcoplasnm  ;  hrntH*,  undpr  the  mi(;nK44'o|ic  a  musirle  fibre 
bu  a  doable  striution,  a  transverse  striutinn,  and  the  hmgitudinal 
fibrillar  utructure.     These  fibres  art;  gathered  into  greater  or  lesaur 
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jiindles,  forraiuK  llie  muscle,  and  tliey  are  supplied  by  nerves 
tt-nuimLl  filamtnls  simi;id  uut  u|xjd  Ui«  surthw;  uf  the  Ubre  in  t 
cnllfd  umtiir  plate.      Within  the  mtit.i-I(!  und  williin  the  fibres  lie  oi 
UkIics  cjillwl  the  muscle  spindlca  which  t-uutuiu  tlie  sciworj'  filamtaa 
tliitfugh  which  the  musc^ulur  aense  is  reccivwi 

Wlicii  a  iniiyc^le  uudei>;oes  atrophy  we  may  find,  first,  a  siraplc  rwlup- 
tion  in  the  calibre  of  Uii:  individual  fibti'S.     (Fig.  123.)     There  is* 
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thinuing  in  the  entire  fibre,  which  bcN^amos  narrower  and  shorter,  pre- 
Bervin^  until  the  end  il8  striatc<l  iip|teunince,  though  it  becomes  palo 
and  sometimes  a  little  pigmented  by  the  (h'posit  of  ctiloring  matter. 

Soeondly,  in  other  rttsrs  there  is  a  dejreneration  of  the  must-le,  con- 
BiMlnig'  ()rH  swelling  or  oxlema,  followwl  by  an  albumindid  or  fat(y  d»*- 
gi'iu'nitiiiu  nf  the  miiHc-le  fibre,  refuUioK'  in  the  di'pwitof  ftmall  fatty 
H  globides  and  pranular  ma?.«e*i  witltin  tlie  sarnolemma.  As  the  muscle 
™  becomes  d^^nerated  the  individual  fibre  contnwts,  obliterating  the 
Btriatcd  ap{)oaraiii-e,  K-aving  the  mu.sr1e  witli  a  homo^mvtUA,  Muooth, 
or  yellow  tiut.  As  the  process  giK's  on  all  truce  of  the  muscular  ?iit>- 
fltanee  may  vaniHh,  luivin^  the  sun-uleinnuL  etailuiniu^  ordy  tiittr 
glubidcs.  S«irnetinieB  waxy  deposits  may  occur  within  (he  musele, 
with  compression  aud  obliteration  of  the  fibres,  but  this  \%  not  com- 
jnon  in  the  dystrophies.    Occasionally  as  the  muscle  undergoes  prugrw- 
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Bive  Atrophy  its  sheath  is  lillfK)  up  by  an  ^edematous  exudation.  But 
nxnally  there  is  merely  an  inrreji»e  in  the  cells  of  the  sareolcmma. 
Uuiler  »jme  eircunwiauces  there  is  not  only  witliin  tLe^  empty  sareo- 
lenima  fihetiths  a  fatty  remainder  of  the  dE^neraled  muscle,  but  be- 
tween the  sheaths  tlicrc  is  an  actual  <Iep4)iiiit  of  fat  gf  new  fununtiun. 
(Se*  Fig.  12-1.)  UriiJer  these  eintumHiancfs  not  only  in  i\w  epiiec 
fornitrly  uc'uupied  by  the  normal  nnisi-le  lilleJ  out  by  iiit,  but  tJie  fiitty 
deposit  may  increaiic  l))e  nc'tnal  dianieier  of  tlic  muscle;  and  if  this 
goes  on  to  any  extent  pseudohyiwrtmpliy  of  the  mnscle  will  lie  pre- 
ftented.  A!'*ng  with  the  fatty  <Je|K>8it  there  is  usually  an  iiypertmphy 
of  the  connoctivo  tissue  in  the  mnsele,  bo  that  whi-n  ihe  pnKre.«*  Ihv 
comea  extreme  the  mtiM^le  is  turned  iutn  a  mass  of  fat  sepanitetl  by 
tmbctiulie  of  eonaeciive  tissue.  If,  after  the  course  of  time,  the  fat  is 
reduecd  in  volume  ami  is  fimdly  absorbed  tJic  muscle  will  liave  as  its 
only  rvVui  this  connective-tissue  strand,  and  as  this  cMnlracts  longi- 
tudinally it  will  cause  a  shorteninjr  of  the  atrophied  muscles. 

Thirdly,  along  with  the  atrophy  we  find  "^Mvasionally  a  true  hyper- 
trophy of  iiulividuiil  nnisele  fibres.  The  fibrils  are  inerejistJ  by  true 
fonna(i<»n  of  mnsrie  tissue  fi-om  their  nuclei  within  the  snreolemma, 
and  not  only  inercueed  in  ntmilter,  but  hI:$o  iiici-ensctl  in  latcnil  diam- 
eter, Sio  tliat  jfiant  mus<.-lo  tvlls  and  ^^aiit  nuiKcle  tibn-s  quite  similar  in 
structure  to  a  uormal  fibre  arc  evident.  Any  of  these  pntrcsses  may  jjo 
on  alone  or  may  be  combined  with  others  in  the  process  of  muscular 
dystrophy.  The  con neetive-t issue  chmiges  which  were  for  a  time 
thought  to  1k»  primary  have  long  Imjcu  known  lo  be  of  a  secondar>' 
nutun*,  a  hyperphi^iji  of  i-onnwtive-tiftfitie  within  ihe  mustrh-  iK-curnng 
just  as  a  hyperplasia  of  neuroglia  occurs  in  tlie  spinul  cord  to  take  the 
place  of  atniphiKl  subslaiice.  In  thr  conncctive-tisstne  near  to  the  ends 
of  the  muscle  uew  forniatious  of  thick  tendons  may  l»e  seen. 

These  cbozigee  in  the  miLs<'les  are  found  in  all  forms  of  muscular 
atmphy  both  spinal  and  piTipheral.  It  is  thou|;rht  that  in  the  dys- 
trophies the  development  of  hypertrophy  of  the  muscle  fibre  in  oon- 
niH^lioii  with  tlic  atmphy  is  a  peculiar  feature  of  the  disease.  It  is  not 
often  that  depoetts  of  fat  arc  fiiuial  within  the  nuiscles  in  tJte  spinal 
and  pcriphrnd  tyjK'S  of  atrophy. 

Symptoms.  —  From  the  clinical  standpoint  we  recojjTiiTe  the  follow- 
ing ty|Ks  of  the  disease,  the  symptoms  of  which  differ  distinctly  from 
one  another : 

1.  IV'Ui lorn u sen lar  hypertrophy  of  Duchenue. 

2.  Erh's  juvenile  dystiMphy. 

3.  T.«niiouzj-IX'jeriiK'  typ<;  of  ilystrtiphy. 

1.  Pseadomuscular  Hypertrophy. — This  disonsc  be^ns  id  children 
Ix-lwwn  the  sci-ond  and  the  seventh  year,  and  1ms  often  made  consid- 
erable pntpresa  before  it  is  brouffht  to  ihe  attention  of  tlic  physician. 
It  begins  bv  a  gradual  increase  in  the  size  of  the  calves  of  the  legs, 
which  are  at  fir^  subjects  of  pnde  to  the  motlier,  but  soon  awaken  her 
appreheusiou  becaus*:  of  t>ciug  out  of  proportion  to  tike  gniwth  of  the 
rvsl  of  the  IJmbs  and  because  they  appear  to  be  aUcodt^  by  a  certain 
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cliinwiuess  of  piit.     Tlie  rliihl,  in  leaniiufr  tu  wulk  or  iu  wiilkinjj,  be- 
gins to  !4t(imble,  to  go  up  Htoira  >vith  some  ditticulty,  to  get  tired  too 
i^)on   aRor  walking  or  running,  and   to  wiilk    with   a   pt.<i.'ultar  fih. 
[       Tim  gjiit  is  chsinirtcriatl  bv  ii  ilrngging-  of  tlio  U-gs,  wlnr)i  .'i; 
^^  lif  niisfd  J'mni  the  gniiind  with  Jiflicnhv,  and  in  onlcr  to  drif;  '-■■  ■ 
^■tlie  dillil  throws  its  bcKly  from  .side  to  side  und  raises  it«  jiclvis  in 
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fwmn.  ThiTHlTrvnml  thcHnu.'Ttc^muri'arflar  t)]i>  Ilitg)wknili7p^nr<i|ililrrt.  TWaHiaeln  11/ Um  tat 
■nktropblcl.  Tb><eMf«  faaKMiniicli  wMkntw uf  tlM  mmikIm  of  Uic  riMk  tliM  benaiMtlMM  a^Ui 
bMd.    (CuraoliiuinD,  Kilt).  Aliblldusfai.) 

aot  of  walkiug.  As  the  disucnsc  prnyrre**es  gr«tt  difficulty  is  experi- 
enced in  rising  from  a  chair  or  in  getting  np  thttn  the  Hoor,  und  these 
chihlren  snnn  learn  tn  aid  themselves  bv  the  use  of  llieir  hands,  which 
give  support  where  tlie  miipclos  of  tlie  legs  are  weak.  When  tlie  di^ 
eaftfi  is  well  advanewl  theM!  cliiUlruu  rise  from  a  lying  to  a  Btandiun 
posture  in  0  peculiar  manner  that  is  chamoteristie  of  weakness  iu  liie 
museleii  of  the  calves,  niuulriceps  tcmoris,  hihI  ghilei  iiiiu«:1e4  nntl 
mu-scles  of  tlie  Imck  (Figs.  12fi  1«  If^O).  TIiIh  typind  nietJuxl  nf  getting 
OD  the  feet,  togetlicr  with  the  peculiar  waddling  gjut,  is  sufficient  to 
make  a  diagnosis  of  tlie  ufiection.  When  the  disease  is  fully  derel- 
oped  inspection  shows  an  hypertrophy  of  the  muscles  of  the  calv 
(Figs.  131  and  i;i2),  an  hy]>ertroj)hy  of  the  anterior  mu«>lcs  of  tl 
thighs  (Fig.  12.")"),  and  an  atrophy  of  tlie  glutei  muM^les.  An  atmphy 
of  the  muscles  of  the  Uiuk  produces  a  ooudition  of  forward  curvnture 
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the  Hpine  and  causes  the  child  to  tliruM-  \\\s  ehuiilders  boi-k  in  order 
pff«.-rv4-  liis  ct'iitre  of  (jravily.  Kven  in  the  eiirly  ftiij^  ol'  tlie  dLs- 
>,  Wibn>  tilt!  Diiiiicled  ubout  the  w-apulee  are  uliWtcd,  it  id  I'uuud  tluit 
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.^iiji  <lj  pcrtrmAic  inuHijilv    Tlie  «cl  uf  fialNg.    Tlir  uliild  lulU  uvirr  uu  Uiu  fixK 

;»1iunl>-)ttM'  Im*  ilritp^K^I  frnm  the  si-.ipiihi  tt  will  elcur  the  buttocks. 
_    i^  nol  [«i-,siMt'  in  a  Htale  of  health. 
A»*  llir  dii*nw  adviiur*^  upwiinl  the  arniP  Iwcome  nfffx'twl,  the  in- 
muti  are  the  first  to  be  hy{x-rtrt>[>hi(Hl,  ^>  tluit  tlic  i-hild  appt-jirs  to 

Fif).  127. 


I%»4«hr|rrtn^lr  panl.T*!*.     Tliv  *ri  of  rinlait.     Tlir  chfM  n\tr*  Ih*  tmnk  <«  buidi  Mtd  kDwa 
lltl*  pMitlua  riiu*i  Um  wtnkD«  of  Iko  BtudaarUH  neck  sod  ilia  Mraphj  nf  Ibaara*. 

have  a  very  prominent  jrad  on  the  Imck  <tf  ilw  »hnti]der-hlades.  The 
RtpnuifHiutiu  and  deltoid  tmiy  l>ecome  hypertrophic<l  aW>,  and  some- 
tinifs  the  tritvpe  antl  bicrpt*  a^  well,  but  id  tlic  majoritr  of  osses 
ihc^    riMt^'-U>$  atrophy   without   any   deposit  of  fat.     While   these 
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k  ool  from  tlie  Iwick  like  a  pair  oi' wiii^jB  ^Fig.  131),  Biceps  aud 
Iricepe  nuivtlu-n  in  (urn  atn.>pliv,  n-inleriiig  all  motions  sit.  the  shoulder^ 
Joint  iinpcr(iH;t  ami  mnking  flexion  ami  exteriHion  of  the  elbow  very 
weak.  Xs  a  rule,  liie  iuuM:let<  ot'  tliv  forearms  uml  ul'  the  luuKi»  are 
not  affi^U-d. 

AiWr  llie  miiflclwi  are  otinsiderably  atrophipd,  with  or  without  the. 
pnNliuTliun  ol'  p*eiHlohy|Krrtrophy,  a  contractlnn  orciifR,  canning  iJe- 

Fio.  laa 


fnnnititai  in  the  joints.  Thus  tali|H«  eqtiiniifl  ia  first  prmliiced,  then  ii 
permanent  flextoii  »(  tin*  It'jjs  upon  the  thighs  and  the  thi^rhfl  upon  the 
peh-isL  Ctirvjittire  of  iJie  Hpine,  which  »«n  ni>  longer  be  eorreoleiJ  by 
F-Uf]K;ninon,  develops  ami  often  leads  U)  lateral  r-rurvalure  by  the  uo- 
«}»al  wmtraclion  of  the  miiHcles  of  the  back  npon  the  two  Hlden, 
CVnilrac-tionh  may  oet-iir  also  in  the  arms,  pnMliu-ing  a  fli'xion  of  (he 
tIIkiw  mill  iiiti-rfcrinia;  with  piL-wivi;  movements  of  the  slionlder-joint. 

The  elcftrii-til  iimtnii*tilily  of  the  muscles  ts  pradiuilly  re^liifxfl  us  the 
mturlc-rf  ntrophy,  but  there  are  mi  ehangi-s  of  the  nature  of  n>^etion  of 
(|«l^}cnition.  Tlierc  an-  no  fibrilliiry  contmetions  lu  the  mufwles, 
^nAtion  ij^  not  at  all  impnire*!.  The  reflexew  remain  normal  until  the 
niitM'lf  I>er«niej»  too  much  atpophiwl  to  respond.  Tln«e  fruits  enable  a 
diff^n-ntinl  dia(rn«ns  fn»m  anterior  poliomyelitis  of  the  acute  or 
1  Imiiire  lypf-  to  N;  eiwlv  reached. 

Tbe  courw  of  the  disease  is  ttlovr  and  prngreasive  through  four  to  tea 
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years,  by  the  end  of  which  lime  the  child  in  reiiderwl  hclplefls, 
stiind  or  sit  up  in  bed,  or  feed  itsetl'.     The  diseuBe  is  nut  a  fatal 
but  iu  tlie  eui'eebled  invalid  state  intercurrent  diecaaea,  e«peeuUly  of  I 
respiratory  on^ns,  arc  llu;  usual  aiUHe  of  deatli. 

2.  ErbB  JuTonile  rorm. — This  type  bepinB,  aa  a  rule,  betwura  ibt 
Bges  of  Iwelvo  and  fiixti*n ;  but  cases  have  been  observed  vhicfa  did 
not  develop  uiilll  iifter  tlie  age  <if  twenty.     In  thi.-*  form  tif  mufltiikr 
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PMwd<>hr(«'1nj|itL[v  panlyaii.  T)i«  cklw  are 
Ursc;  tb»  Wk  ii  tphIc  sod  onrred  EnrwanL 
Dallalds  Biid  lrtc«i)«  «•«  ■ln>|>hl«t  Itemtt  mm 
wnk,  bn>c«  tbc  tcapubc  tin<iru<lr. 


!■  «dl  nuu-kcd.  anil    Uw   kiumpl    (« 


dystrophy  the  niuwUw  of  the  Hhoulder  arc  first  afleeted,  the  pectorals, 
tni))e/.ii,  latisHlmns  dorsi,  rhomlwids  and  deltuid  mnsrlc?  become  g;rad- 
uolly  hvpertrophicd,  but  at  the  same  time  are  weakened.  Peculiar 
defurmitie!<  of  the  e.he-'ft  often  develop,  the  shoulders  beinfj  thrown  for- 
w:ird  and  the  sojpiiire  prntrudintx-  Aii  the  disea-se  progreescfi  the  biceps 
aod  trieepe  become  atrophi(Hlj  but  the  musoltifl  of  tite  furearms  and  liamU 
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remain  in  their  normal  condition.  Later  on,  if  the  discaoe  docs  not 
come  tn  a  standstill,  iJie  mnwrlcs  i>f  the  back  Itecnnip  atropliiwl,  lordosis 
appears,  with  deformities  of  llu-  ejiine  and  diflieulty  in  walking.  Later 
the  glutei  and  anterior  miiHirti-H  of  (lie  thigh  are  affwted,  either  atro- 
phied or  hvjKTtn'phiwl,  aiit)  Biiall v  the  wilf  mu6*'Ies  ami  peronei  lie«tnie 
tmplinitctl,  cjiusluj;  total  p:inily(iii*  with  laliiKin  tijuiniis.  In  the  mjijority 
of  ctiscH  hy|N;rtrophy  is  more  marked  iu  tlic  deltoid,  iafraHpiiiatiis,  sar- 
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Pimidnhyivnrophk  pflrmlrili ;  rtw.  rftin  sflcr  tbo  'm-rt,     Mojcli-*  ••(  "rtii,  a„(I  k«*  grwUy  hyper- 
InpUcil.    Botli  Ibol  vuulnrLuic<l  »aJ  in  «  iHwiiiou  „l  uli|m.    (CuracbruiuiD,  Klin.  Abbllduafen. t 

toritw,  and  p^-itrn<:nomii.  It  will  licpecii  that  in  *hc  later  Kta^  of  the 
disease  iJie  tcrniinal  cDmlitioii  if«  !*imilar  to  tluit  "wurriiig  in  [w*i'»(lo- 
hypertrnphy,  »  faet  winch  luikeK  it  oviiient  that  the  only  diSl'rcDoe 
between  these  two  ivjx?ji  uf  dvstmphy  is  lu  the  dirct'tioD  of  pntgress  in 
the  iniiRcleH  involved. 

3.  Landonzy-Dejerine  Typ«.  —  In  this  type,  which  develo|)s  usually 
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iu  fdfW  diildhixiil,  Imt  wtasiomilly  !ii  mlult^t,  tlip  feature  i«  tlw  appcsi* 
ance  of  the  niuwiilar  iiinijihy  in  tlie  fuce.  It  is  irutr  that  both  in 
pseudomiiSL'ular  liypyrtropliy  ami  in  Ki-I/s  juvenile  dystrophy  tbpdi-- 

ejiw  muy  eventHally  exifnd  tu  Uie  faw, 
FiB^W.  pHxluping  all  the  symptoiu-s  seeo  io  (he 

^^^k  LuiidouKy-DejcriDc  typ«.     Tlic  atmpbj 

^^^K  begioa  in   the  orbicularis  oris  and  ei- 

^^^r  t«mlt(  to  tiie  risorii,  to  tlie  Itrvutor  meotj, 

^^^^L  and    to  tite    finer   muwlt*  of  the  iacp 

,^^^^^^Sk  al>uut  tJie  mouth.     Thu  ivsult  i»  that  tlif 

k  lifts     Ihm'oiik'    weak,    cHimoL    In*    Brndv 

^k  '^^  cltiHcd,    and     llie    mouth    is    habiiuallv 

^  N  open  nod  tlie  lip)*  arc  sll^ttly  evened, 

^||k  ^^  ^    \    piyHhu'in^  a  peculiar  facial  iippcaiancp 

^^^■^  j^    tliut  him  been  termed  the  "  Oipir  iwmth." 

^^2^           \t-^^  "^^"^  *'*'™  "**  paralysij^  affects  the  act 

■■           \\  of  speech,    lingiutlA   and    lahinUt   Ining 

^V           JtJ  defeetively    prunouneiHJ,    the    ability  to 

f           ^m  wliisth'j  (ir  to  pui"so  the  liiis,  or  tii  nppiv 

^^^^^m  the    lipH  firmly  to  a  ghL-w  in  flrinkinu 

fl^^H  beinj;    loiit      Frequently    saliva    nutt 

^^m  ^H  from    the  patient'^  mouth,  as  in  {arial 

^^M  ^H  pal^.     The  »flV«tion  in  bilat^-ral.     The 

^^M    ^^^  niUi^-lt-A  nitout  the  e\v$,^  as  a  ndi>,  rAcapr, 

^^H     ^^^  eo  t)iat  winking  is  not  Interfere*]  with, 

^H       ^H  and  the  inust^les  of  mantieation  anil  of 

^B        ^H  d^lutition  are  not  involved.     A»  timi 

^V          ^B  goes  on  in  the^e  case8  the  muscles  of  the 

^m            H-'^  ehouldera  and  body,  and  finally  of  tli^ 

^S           J^B  kgs,  beeome  ittvoUH^I,  and  die  terminal 

^^^^H     ^^^H  ^  atagc  of  the  disease  is  not  unlike  lluit  io 

"■^^^  „   .        ^      „  .  the  two  types  aireailv  deseriU*!.      Fibril- 

t*H.n  x  II...  .«,  „f  ,i«i™« ;  pb»toKn.i.h  lorv  twitchmgs  arc  not  present,  the  eleo 

•laiiB  »i  »4tr  iif  iWrty.  i^fin- and  infr».  trioil  rcat^lioHsi  art'  Honiml,  but  are  pro- 

»p.«.r,  .n.i  „^n^..«.ii  hj,rrtr«rfl.w  ™s8ivelv  losl.     Thert  is  no  disturbance 

d'inu.  •.-mo  luftKni.  *rMto4««  apiiiK,  «ii  oi    Beus)butt>*.     Meclutnical  excitabiliCT 
mum^  wf  tbigiu,  uiii  Kiaua  >«•  ura-  of  the  musc'lee  ia  gradually  loet  aa  the 

■bUtt.     (Bt    BRDttadoB   of  Dr.   G.    L.  i  .         r 

w>««u>       ^^  muscles  atrophy. 

While  these  three  types  of  musinilar 
dystrophy  arc  suffieiently  different  fmm  one  auotiier  tJi  be  easily  recog- 
nized, it  muHt  be  admitted  tlrnt  many  patienta  suffering  from  tfab  dis- 
ease present  symptoms  CDnimoii  to  two  or  more  tj'pes.  Kveu  Erh 
admits  the  oiTurrence  of  tnmsiti«mal  forms  of  dystrophy,  and  shows 
that  the  course  of  the  disease  may  present  variations  in  various 
memliers  nf  the  same  fiimily  who  are  affecitetL  In  tlie  terminal  stage 
it  is  not  always  easy  to  ast^ertain  to  which  tj-po  a  {wtJent  is  to  be 
afiKig'niHl. 

The  diagnobis  of  Uiis  aOecliua  from  bulbar  palsy  ia  not  difficult, 
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prevented.    Thaea  patieut«  are  peculiarly  liable  to  develop  tubflnoioa  < 
of  the  lungfl  or  pnemnoitia  or  bn>n(tluii()  tWjm  disability  in  respinton' 
movements.     Oponsionally  tlic  diuphnigm  is  involved  and  tbe  pMirnU 
die  of  n-sjiinitJiry  juinilvfiis. 

Treatment.  — Treatment  of  mnseiilar  dystrophy  must  be  by  geoeid 
nieasuruK  to  8Up|Kirt  t^ie  health  mid  nutrilioi)  of  tlie  iudividtol.  A 
country  life  in  the  open  air,  witli  pjod  food  und  mmlemte  exerclfc,  la 
advisable,  and  the  i^ystematic  u»e  of  niassa^  and  gymnastic  excrcisM, 
not  carried  to  Ute  point  of  fati^'ue,  will  oKen  tend  to  niliiix  the  nti 
of  progresB  in  the  mu^ular  dystropliy  and  in  some  c-a^-s  to  cause  la 
arreftt  of  it«  prof?rc»!.  Thns  the  pntientfl  allndrd  tn  in  whom  the  dianu» 
has  come  to  u  8liuid.still  have  lunl  motit  skilful  massage  for  yttint,  dniW 
for  nljout  OIK-  hour.  Eleetrieity  has  Ikx-ii  uspd  for  ihc  |iurp<>si'  *»f  c-jer- 
ciniin^  the  utn)[)liie«{  nHis(.Oes.  and  wheu  nuujstige  is  iDip«.is8ibIe  ii  nmv 
give  good  results.  Whejj  llie  contractures  have  occurred  tlie  qutsitioa 
may  arise  of  the  propriety  of  tenotomy,  but  in  several  patienti?  in  whom 
I  have  had  it  done  it  ha«  not  affitrded  any  pernuinent  relief,  but,  in 
faet,  ba.«4  Iri'D  iitti'0<le<l  bv  an  iiu-ri'uj^c  of  the  disubilitv.  The  appli- 
oatiaii  of  Mirsetrt  or  phiMter-of-Purif*  jjwtketH  lo  eorrwt  (iie  deformiK  in 
the  spine  is  not  to  be  ailvised,  betimse  the  lordosis  assirfti  the  indi- 
vidiuil  in  priwr\'ing  his  e«jiiilihrinm,  and  if  the  spine  is  held  epert  va 
its  natural  [Mi&tnre  the  ehild  full)^  foi'^ard  und  is  unable  lo  walk.  In- 
dividually suffering  from  mut^ultir  dy»'tropliies  arc  usually  surh  chmoic 
invalids  na  not  lo  eonsiiler  the  question  of  nwrriap*,  but  tihould  this 
quention  arise  it  should  he  strongly  advised  against,  iuoMmueh  us  tbia 
dieca^e  is  so  peemllurly  her«ditiiry. 

MUSOTTLAE  ATROPHY  OF  THT  PERONIIAL  TYPE. 

Oharcot-Marie -Tooth   Form  of  Progressive  Muscalar   Atrophy. 
I^ogresslve  Neural  Muscular  Atrophy  of  Hoffinan. 

In  1886  Clmreot  and  Marie'  in  Paris,  and  Tootli'  in  Ciunbriilge, 
England,  described  imlependently  a  form  u'i  pn)gressive  muscular 
atrophy  l>egiuning  in  the  muscle^;  supplied  by  tlie  peroneal  nerves  and 
advancing  upwan)  o^  high  us  the  knees  in  tlie  U^,  and  i^ulisecjuently 
attacking  tlie  musi^les  of  the  hands  and  forearms.  This  jiartieuhur 
ty]M-'  of  muscular  atrophy  has  been  recognianl  by  many  uulhors,  eepe- 
oially  by  J.  Hoifmau'  and  B.  Sachs.*  Althnugh  it  in  an  exln'mely  rare 
form  of  discJiw',  a  suffieieut  imiultcr  of  (ajses  can  now  U>  collcftM  to 
establish  the  affection  as  inile]>endent  both  of  the  muscular  dystntphie* 
on  the  one  hand  and  of  anterior  poliomyelitis  on  the  other. 

Etiology.  —  In  some  cases  there  appears  to  W  au  hereditary  disptv 
sition  to  the  disease.  Several  memUra  of  a  family  m-iy  Im>  affected, 
and  in  a  few  families  it  has  been  traceable  thruugh  two  or  tliree  genera- 

<  Rev.  dc  M^.,  1886. 

■Bnin,  vul.  z.,  p.  2*3. 

"AMi.  f.  PhvcH..  Ba.  HI.,  S.  5B0.  itrwl  DenU  Zeitx-hr.  (.  Normi.,  Bd.  i.,  K  0S. 

<Xpw  York  McdioJ  JMunml,  DvouiiiUt,  1888.     Brain,  ISWX 
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tiOBflL  la  m&ay  paiicnlA,  however,  no  history  of  inlieritanoc  can  be 
obbun«l.  Nu  eUolt^cal  fuutors  Iiitve  Ukd  e8tubli«Iiecl,  and  f)y|>hiU» 
does  uot  appear  to  Ik*  a  eau.sc  In  a  few  ca<M»  it  hae  Iwcn  preceded 
bjr  iMJiuc  form  uf  infectiuui}  dii^ui^'.  The  ditwa^e  unilumdy  apftettrs  in 
young  persons  belon;  the  agt  ol  twenty  years. 

Pathology. — The  nuw*  first  recH»rded  were  supposed  to  be  of  the 
iuiturt>  i)t'  muf^riiliir  <lyHtn>pliy,  a  pntprewsive  iUn)phy  of  the  muselea 
uf  liu'^  l*'gM  tuid  fui'varuis  and  uf  lIil*  IvuL  aud  hand^  beiiig  tite  only 
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Dotieed.     Bui  in  18Sft  Hnffman  discovered  an  atniphic  neuritis 

pproDcnl  nervea  in  addition  to  the  muMnjlar  atrophy,  and  from 

ihn!  dill**  the  di^su**;  ha*  boon  ascribed  Xe*  a  de^nerative  Deuritis. 
IJi'mhanlt,'  in  lf<9;t,  recorded  a  case  in  which  tn  addition  to  the 
aln)|»hy  oT  tht>  peninml  nvrve»  there  were  ftKiiid  some  clianges  of  a 
»olerotic  cliaractrr  in  the  posterior  coliirona  of  the  Rpiiml  eord ;  and 

'Viitbow*!  Ardiiv,  Bel.  cxxxiH.,  St  2W. 
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Siemi^rliug,^  in  1H99,  afler  u  study  of  hU  Uie  cuses  upua  reoonl,  reached 
the  concliwioD  that  the  lesion  of  Uie  di.st-ase  fon«i«ta  in  a  degeneration 
both  of  iht^  mustilcw,  nt-rvpH,  ami  posttriur  culumus  of  the  apinal  conl, 
a  lesion  whiL'li  involves  tlie  entire  sensory  element,  both  in  its  periph- 
enil  ami  eeiitral  proloii^Litmri  an  well  ^a  the  mntor  Hbres  of  the  nen'e-s. 
lie  has  found  the  [wstcrior  spinal  gan>r|ion  atffieted,  and  he  has  also 
found  a  selenwis  In  a  portion  of  the  Intern!  i-ulnnins  of  the  i^inl  not 

involvtujt     the     pymmidal    tracts. 
Fio.  137.  Sienicrliug    U   ineline<l   to  iil>andon 

f^  the  view  that  the  disease  be||rins  in 

9^  the  )>eripheral  nervefn,  and  is  inclineil 

vM  to  ascril}e  it  (o  a  centrul  lesion  in 

jjH  tlie   poBterior   liorn8  of  tlic  spinal 

'^^  oopd,  but  the  cxaet  patJioIogy  is  still 

,  a  matter  of  uncertainty. 

Symptoms. — The  disease  It^ins 
with  a  gradually  incrcasinjr  atniphy 
and  wenknoss  of  the  intrinsic  muf<'- 
oles  of  the  feet  and  of  the  long 
peroneal  nuiselefi  on  the  oiHer  side 
of  the  h^.  The  weakness  and 
^  '         ■M  ^  atrophy  then  ap)H>»r  In  the  anterior 

tibial  museles  and  exteuisor  com- 
munis di^tonim  and  in  the  poste- 
rinr  tibial  muActes,  m)  tliat  afU-r  a 
slow  iiierwi.-?*-*  during  two  or  tlut'o 
yviira  the  jxitieiit  is  alniust  iiica- 
jnicitated  from  walking.  Tlie  foot 
falt»  iu  walking,  and  hence  the 
^ait  resembles  the  steppiujr  ^t  of 
multiple  neuritis.  0(X^t«toniilly  the 
vasliiA  tiitt^rnns  in  tlie  tJiigh  is  at- 
rophied and  adduction  of  tlie  knee 
Ix'comev  somcwliat  diffic^ult.  The 
afr<H'tion  of  this  mnsele  wMuewTiat 
impairs  the  ^ait,  ullowhif^  the  knee 
to  fall  outward ;  hence  the  patienta 
place  the  feet  somewhat  too  far 
from  one  another  \\i  walking.  (See 
Fig.  136.)  The  rauHclcs  which  are 
Ch«iw>wMaiiivTooih  .\iieme.  AUwpiir of  ihe  alfectcd  show  fibrilliin*  contrjietions, 
l«puddrtfW««i.«>dAtn>pi3rortii«iuuid>.      they  lose  their  n-flcx  activity  and 

mechaniiul  cxritjibitity,  and  then;  itt 
a  proprcfifiive  diniiautiou  of  the  ehnrtrical  excitability  for  biith  currents. 
In  many  c:iscsi  a  eumplete  nwrtiou  of  dejrencpation  appears  in  an  early 
8tage.  .Ys  a  rule  the  weakness  and  atrophy  do  not  extend  aiwve  the 
knees,  and  bence  the  contrast  in  the  apjiearance  of  tlie  thigh  and  le^ 

»An;l).  ;.  ftyth.,  Bd.  xxii.,  a  IM, 
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Tery  marked  in  tlu>sc  padenta.  In  all  cases  club-feet  fitiully  <le- 
elop,  ami  liiUh-nil  fluh-tcfl  sliotiKl  iilwuya  sugj^-st  iWn*  ilisi'ai--***.  Tlie 
iptiiiiw  :i]HM?ar  in  tliy  arina  after  the  hfpi  have  Wti  alTwiwI  for  some 
nwmths  or  years.  Oecasionally,  however,  tlie  luinds  and  arms  arc 
affei'ted  fnnu  the  l)e}ri[min^.  Tliere  ih  a  ^jradiial  atrupliy  and  weakness 
uf  thf  iiitrinsie  uiiii^'li'?*  i>f  the  linml.t,  of  the  thenar  and  hypoiheniir 
groapB«  and  aIf>o  of  the  furcarnLs,  and  an  iltvac  iKvomc  weaker  ab- 
nnmiul  pie«itions  of  the  fin^m  nn>  a.x^<4um(Ht,  giving  rim;  to  defortnitira 
of  the  nntore  of  chiw-hand.  Tho  muscles  both  on  the  front  and  buck 
uf  tke  fon^trm  ure  uffct'tt^-d,  uiitl  filtrillary  et^ntnietnres  and  dlnilmition 
uf  eUvtrical  eontraetility  with  reaction  of  dejieueration  are  found. 
Hie  dwouHT  may  come  to  u  staml^till  at  tlii^  point,  as  in  the  {Kiticot 
wbnac  photrifrnph  U  shown  in  Fig.  1.'1G,  and  there  may  appear  to  be  no 
prof|;reMive  iucreai«  in  tlie  syniptunis  fur  a  long  time.  In  other  ea»es, 
bowtver,  the  dit>caHe  makes  nM)re  nipid  pn>gres.s,  the  atrophy  and 
paralyiii«  involving  thy  thighs  and  the  arms^  the  miusekyi  of  tlie  Ixxly 
uid  neck,  and  even  the  faec,  and  the  patitmt  is  gradmilly  reduced  to  a 
i>keK>ton,  and  dies  from  exhaui^tion. 

There  are  a  few  sensory  dialurbaneeA.  In  some  easiy*  a  slight  numb- 
new  with  iliminution  in  the  jMiin  sense  uhjng  the  uiiler  nide  of  the  It^ 
U  uoliiiil,  and  in  other  cose-s  ooraphfte  aiiawthesia  Ju  the  distribution  of 
the  pennieal  nerves  had  be«u  found.  The  paruly/<.>il  liinbi*  are  usimlly 
cyjbl  and  liave  a  tendency  to  eyanosis  especially  in  cold  weather. 

The  duration  of  the  ditKiUMt  \n  uinxjrtain,  for  many  cusea  apjMiar  to  be 
UTMtasd,  aitd  tlte  patientA  live  tlieir  livivs 'with  a  condition  of  atrophy 
ID  ■miAiuid  legs  and  dn  not  die  of  tlie  afleetioii.  In  other  east's  where 
the  pnjgren  of  tlie  atrojihy  ]»  moi«  rapid  tliey  die  <if  some  intereurrcDt 
diaran.'. 

Prognosis  for  recovery  is  always  unGivorable. 

Treatment.  —  A  general  et^ursc  of  touic  treotmeiit  witli  baths,  raas- 
and  electricity  to  the  atrophied  muscles  apjx^rs  to  have  some 
ftd  in  leaeening  tlie  rapidity  of  tlie  atniphy,  but  does  not  u])pcflr  to 
the  progress  of  tlie  afluction. 


CHAPTER  XVII. 

SYRINGOMYELU   OR  GUOSrS  SPlNALia 

History. — Syriugomvdm  (ty^j-t,  tnbo,  hollow;  /vnio::,  mamit] 
or  |:;lio.-His  A|>iiiali»  U  »  diMLaux!  uf  Uu>  spinal  mrd  ohurucU^riztHl  br  Uie 
pruducttoD  of  a  cnvity  within  tlie  cord  uf  varying  length.  The  unii 
was  piven  by  OUivier  id  1824,  but  the  comlitiou  vrns  first  de*criW 
by  Etienne  iu  1546  and  is  mculionwl  by  numerous  writers  on  anuinmy 
from  that  time  onward.  Portal  (1 81)4)  wan  probably  tlie  first  to  asfrilw 
a  form  of  flpinal  paralysis  to  tliis  le^iioD  on  the  basis  of  timr  cases  whJth 
heobservwL  Fnmi  hUtiini',  however,  until  ISOOthecandition,  thi>ugb 
ocfiLsioiially  noted  by  piithido^f^ts,  excited  no  internet.  Then  with  thi- 
liegitniiii^  of  p!itliuliigi«d  stutly  of  the  nervous  sytitern  variiuis  hvju- 
tliesK's  Were  pni(K»fH'd  to  cxpliun  tlie  exi!<tcn<'e  of  cavities  within  dif 
oord,  and  Lm-ktiurt  Clarke,  Vulpran,  Hullopeau,  Chareot  and  Juffpir, 
Leydcn,  Schultze,'  and  Kaiilcr''  made  important  contHbutionf  (o  rhe 
subject.  In  the  mom^rapbs  of  Roth,  Wiehmann,  and  Anna  Baumler 
(1S89)  over  100  aise-S  with  autoiisies  weri'  r-ollc^'itil  and  analvzcd. 
Tlie  study  of  these  cases  from  a  pntholo^ieul  standpoint  was  soon  fol- 
lowctl  by  their  analysis  from  tlie  eliuieul  side,  and  in  1887  SchullM* 
and  Kahlcr'  cstablislutl  the  iKissibility  of  dia^a^tidttin^  this  eondition 
during  life.  Tlieir  clatements  have  been  eonfirme<l  by  olini»^iI  ol•(»«■^^'er» 
all  over  the  world.  In  a  mont^niph  by  Sehlesinger'  o2(i  referent^es 
to  pubiisbwl  eaj*e8  or  discussions  of  the  subject  are  given.  DJmitPoff* 
has  reeently  added  lii  this  literature. 

Pathology. — The  poet-mortcm  appenninecs  in  a  case  of  svriopt- 
niyelia  are  verj"  chariieteristic.  The  spinal  meninges  are  nornm!.  Tlie 
contour  of  the  cord  ia  sometinien  irregular,  owing  to  a  bulging  at  9«»nw 
places  or  a  retraction  at  other  places,  or  it  appears  at  places  flattened  ; 
sometimes  it  iftnot  altered.  Fh:etiiation  may  Ix^  deTc<Tled  by  {Kil)Kitiiiii. 
Usually  a  rupture  mvurs  iu  the  pmeess  of  removal  of  the  otrd,  and 
the  fluid,  a  r-leiir  si>riiin,  niim  out,  letiving  ihe  ectnl  jmrrly  rollnpt^'d. 
It  is  then  eviilciit  that  (hen-  is  u  Imig  <Tivity  within  the  cord,  usually 
near  the  central  (»nal,  but  ^imelimes  so  extensive  as  iu  a  croas-sectioa 
to  leave  merely  a  tliin  nog  or  wutl  of  cord  tissue.  Seetions  of  (he  coM 
at  various  h'vels  will  demonstrate  that  this  eavnty  extends  for  some  dis- 
tance through  the  cord,  and  tliat  it  varies  in  size  and  shai>e  at  different 
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levrU.  The  usmil  Mtimtion  of  the  uavUy  is  in  the  lower  ocnMcnl  and 
doraU  n^ioos.  Id  mxae  casus  it  ts  short,  nul  irivutving  more  thun  tive 
or  six  Mgrnenls ;  in  others  it  'i»  \ong,  exwmVun^  tlii-<tu^h  the  entire 
In^th  oftlieoord  and  upward  iuui  the  me<lullu  and  \H)a^.  SotnetimeD 
two  or  three  separate  eavlliea  have  been  tbuud  nt  different  levels.  All 
panaihle  variations  have  been  ol>served  in  difforcut  onsen.  In  Bome 
caace  a  tnnmr  luu  )K>en  found  on  one  side  or  within  the  wall  of  die 
oarity. 

Wtjcn  tiK'  I'onl  t»  hanleiKHl,  <'iit,  .MtiiiniHl,  and  oxmuiniKl  mieroftiHipi- 
cally  it  pre^nU  certain  eharnet«riiitie  appearanev:}.     The  cavity  nmy 
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lafeantj  tortmed  bf  ^lamatmMt  Uanie  InAJmting  ibu  splutl  raid.    Welgort  M*ia.    <W,  A. 
:.) 

he  of  any  ^ixc  ut  of  uny  Hlinpc,  but  lies  rhle6y  near  tJie  eeutml  cnnol, 
behind  the  auleririmjminisaure,  or  iu  tl>e  |>o.steriorc<*iitral  gray  mnttcri 
in  ■  pofrterior  honi,  or  in  both  horns  of  the  ci)n\.  In  wme  cases  it 
ivadea  the  central  ^ly  matter  and  the  anterior  horn  or  horug,  but  it 
rardy  symmetri^'ul  iu  ite  inva^^iou  of  the  iwird  titwue  on  ihc  two  si<le8. 
■omc  cmaea  the  jfray  matter  in  entirely  replace*!  by  the  cavity.  In 
odwr  oaw«  the  cavity  has  in\'AdMi  the  white  columiu)  of  one  or  both 
eifke.  The  po^ttenor  ivtIuninA  are  more  freqtmilly  invadtMl  than  the 
htenU  or  autcn<<r.  In  the  OMnst  extreme  (ufie»  it  apjx'urs  an  if  all  the 
e*«»rd  ttt)f(U<>  liad  t»een  destrrwc*].  Thir  ravity  is  then  t)ni'nmiidi>d  bv  a 
thin  wall  romiint;  ita  sac,  nod  ao  trace  o(  ^rny  or  white  e)n!]«lance 
rvnnina.  The  wall  of  the  cavity  is  smootli,  but  here  and  there  paptl- 
huy  projections  occur  upon  it. 
SI 
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Tile  cavity  is  usually  suiTounded  by  a  zone  of  thick  neuroglia ' 
which  stjLiiiH  deeply  with  (^iruiiiie  mid  hematoxylin,  is  iiti-ttaim>d 
Weigert  hematoxylin  etaiu,  is  deeply  gtaiuetl  by  tlic  Wei^rt  Dcuniglii 
staii),  and  by  the  Ciotgi  stains.  The  thickiiesH  of  ibift  ]HUi\)^lb  nil 
varies  in  dift'erent  cases.  Its  structure  ts  most  dense  near  the  tiiriir; 
but  it  i9  thinner  in  tlie  a<ljaceiit  parts  and  fades  away  intii  tlw  ai>nRil 
cord,  not  haviuj^  as  a  rule  a  sharp  bouudary.  (See  Fig,  138.)  Umt* 
a  high  jKjwer  ofUie  micro3(vn»e  it  is  eeen  to  be  nuide  up  of  6ne  filiiw, 
of  nuclei,  and  of  smiill  and  large  neurt^Iin  (n-II}*,  a  few  of  whicli  trv 
Reen  iu  some  cuttes  to  be  in  a  state  of  vacuoliiuition  aiitl  progit-nvr 

Flu.  139. 


o) 


\l 


^J.^i 


■SyHDKomrclU.    TlwaiTltr  I 
poaleitar  caluuiut. 
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liquefaction  and  to  1ic  breaking  down.  A  Bne  fihnnentoiis  network^ 
containing  spider  eells  and  epimlle-sliapiHl  cells  with  long  prooesees 
and  nmny  iiu«'Iei,  extends  onlwurrl  into  the  nerve  tissnc — the  apiK-ar* 
ance  being  ttmt  of  a  [mrtial  iiifiltratimi  of  the  uormul  cord  by  glioma 
tous  elements,  the  degree  of  which  is  greatest  near  to  the  wall  of  the 
cavity.  Sueh  an  infiltration  of  the  eoni  with  oclla  is  also  found  in  the 
B^;ment«  above  and  below  ilic  limits  of  tlie  cavity,  especially  about 
the  central  c;inal.  The  cavity  fro(|UeiitIy  o<>cupips  tlie  pla<?e  usually 
taken  by  the  oeotnd  eanal.  S<iraetinie-s  it  is  seen  to  emnmt  in  irate  witli 
the  remains  of  the  ocutml  eonal,  and  then  some  epithelial  elements  m^ 
be  found  in  il»  wall.  In  other  eases  the  eanal  is  pnshe«!  to  one  siae 
ojod  lies  in  the  wall  of  the  cavity.  In  a  few  wxHions  there  may  appear 
to  be  two  Cii\Hties  side  by  side  ;  but  a  careful  examimiiinn  of  sectiuos 
above  or  below  will  show  that  one  of  these  is  reallv  a  diverticulum  from 
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un  cavity.  The  cavity  iteelf  b  never  entirely  lined  by  cylin- 
epithclium  ;  but  in  a  few  vtams  one  &i<le  uf  it  may  Im  on  lined, 
id  in  tiu^rte  tlit* re  is  a  miinirest  ubNorption  of  the  original  centnil  ranal 
itn  the  new  cavity,  witli  more  or  less  pruliferullun  of  die  liiiiup  epithe- 
Inm.  A  few  «i»es  bave  bven  described  in  which  a  true  ]^Iionia  or 
irv(.>aui  filled  the  cavity^  iH'iug  an  evi<[ent  outgrowth  from  its  wall.' 
Changee  to  the  bloodvesseta  of  the  cord  are  sometimes  obsen'ed.  There 
are  very  few  inipillarieii  to  \k  eoen  in  the  wall  of  the  cavity;  but  out- 
side of  tl,  in  tlie  adjatx-Dt  partA  of  the  trotxl  wheit?  the  iiifiltnition  of 
II  oidls  and  nurlii  in  Mx-n  vcsHels  are  nmre  nuMiecoiiK  tliiin  iioniud, 
or  calibre  is  larger,  and  they  are  more  tortuous  tlian  usual.  In  some 
distinct  ihickeuiu^  of  their  walls  huH  been  uoUuc^l.  Capillury 
j-atorrlutj^  are  of^n  found  within  the  gliomatous  Ectrtictitre. 
Various  hypotheses  have  l>eou  prop<KK<l  to  cxpluiii  the  conditions 
dcscrribixi.     They  may  be  brii^fly  RUinmaria'd  as  follows: 

1.  It  has  been  supposed  tlmt  synugornvflia  always  originates  iu  a 
ooogi'nital  defect  In  the  development  of  the  spiiuil  conl.  It  haji  b(?en 
thuij;;lit  that  the  oeolnd  r-anul  of  the  cord  may  be  unduly  disteutled 
■  luring:  tnial  litV-  and  curly  iiifuuey  by  fluid,  thui^  rcnmiuiug  as  an  uu- 
otoially  lar^  cavity  within  tlie  trord,  amuml  which  cavity  there  subse- 
qUeDtly  develops  a  proliferation  of  tlie  embr>'ODaI  epiblastic  elements 
or  a  thickening;  of  tlie  normal  glia  tissue,  which  is  known  to  be  more 
alitrndant  in  tliii«  nituuliun  tliau  el«'where  in  tho  conl.  8u(-li  a  cavity 
U  Uwwl  bv  epithelium  and  is  descril»o<l  by  nuiuy  |iulhulogists  under  the 
naine  "  hydnirayelus."  But  wmie  believe  that  hydmniyeluH  may  jiass 
into  syriDSomyclia  by  the  proliferation  of  gbi  cells,  the  invasion  of 
tlic  DonnutJBRW,  and  iIa  subM-i|ueut  bnsiking  down.  They  i\\m  vx~ 
phuD  the  admitt«d  fact  tliat  the  degree  in  which  the  cavity  iu  fn'rin- 

lyeliH  ia  linwl  by  eylindrlial  epithelium  varies.  Oihers  hold  that  in 
doflure  of  the  central  canal  during  embr>'oual  development  a 
of  it  is  shut  olf  from  the  main  canal  50  as  to  leave  a  subsidiary 
in  the  jMmlcrior  t«eptum  of  the  conl,  lined  with  epithelium  and 
flornmndc-d,  im  in  the  mirmtd  central  canal,  by  cpiblai^tlc  tis.-^ue  which 
juentiy  proliferates,  corn-tit uting  a  neuroglia  h_\*peq)laeia,  and  then 
krtttkiiig  down.  Thom  who  hold  this  opinion,  therefore,  aitcrilxi  all 
of  syriugi>niyelia  to  a  eongeuita)  miillVfrmation  of  the  cord  and 
flievo  that  the  nivity  of  M'ririgouiyi'lia  has  a  mttfi^ry  ndatiou  to  tlie 
nonnal  central  canal  ami  usually  cn)mmunic(itcg  with  it. 

2.  Another  view  of  the  dLst^Hc  ix  that  tiie  normal  glia  strmiurc  of 
the  spinal  cord,  which  is  thickest  alwut  the  central  catial,  ira<lerg|oeB 
a  pnilifcruiion  from  some  unknown  caUBC — positibly  an  irritant  pointn 
in  tht'  fluid  of  the  central  canal ;'  that  this  gitomatous  new  f*tructuro 
extouU  oatwanl  into  the  adjawnt  tissue,  both  into  the  gray  m)d  white 

or,  and  «.ul)iM!(|UCDtlv  branks  down  iu  its  ocntcr,  the  cells  licMtoming 

jtlefied  and  disinl(>!gratcd ;  thus  a  cavHty  nrlginaten  within  a  gUoiualoua 

Tlii»  cavity  at  Its  origin  ha.H  no  aectssary  relation  to  thu  eeotral 

I  Van  iiiKMU,  JoumiJ  of  >'inTou«  aod  Mental  DiacMe,  July,  IflSO. 
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canal;  but  Inasmuch  as  the  glioraatous  pmUrcniiiou  begiofl,  as  a  nile, 
uciur  to  the  <aiuiil,  tlit;  cavity  usuuily  Itnuiks  hit*!  the  ocntral  rjimil  au(i 
thus  makes  a  communioation  with  it.  The  wall  of  the  cavity  ii*  <le- 
soribcd  as  (tonsisting  of  hyperplastic  ncuro^^Iia  w-itii  larper  and  Rmaller 
bmnching  ueun)glia  cells,  antl  Kmnll  sphcnildal  i-ella,  and  i>vnl  ct'lls 
lying  iu  a  network  of  fibrt-H,  at  plaucs  elosclv  imt^kwl  togcll-ior,  at 
placiis  Imiwly  armiig*-*!,  so  that  it  hiiK  a  {MinMiH  iiicshwork  stnicliirt'. 
Tills  forms  a  sort  (tf  limitiug  mt'iulimnc  for  the  cavity,  but  Iwyond  it 
withiu  the  nervous  tissue  there  is  an  inli  Unit  ion  of  j^Ua  cells.  These 
cells  are  seen  to  be  in  a  state  of  liquefactive  (lefrcnerutinn  lioth  io  the 
wall  of  the  cavity  and  elsewhere.  1  w  some  cellsi  the  nucleus  is  nttnched 
tn  or  fturroundrtl  by  the  homnjfoniv^us  remains  of  llic  wll  Ixxly. 
Some  cells  arc  convcrtctl  into  nlc»  of  fluiil.  Thus  there  is  a  manifest 
tendency  in  the  ^li:*  cells  to  break  down,  and  the  cavity  ig  the  result 
of  such  disinte^rnition.  Thot*e  who  hold  this  opinion  have  na[m<<1  the 
disease  t^pinal  gliosis,  believing  the  ^Ita  pmlifcnition  to  l>e  the  cj^^seutial 
fecfcor  in  the  |iatholngy.  Some  consider  this  an  inflammatory  proceiw,' 
others'  deny  anything  more  than  a  simple  hyperpbsia. 

Invcstigationn  of  Weiueit'  upon  the  stnicture  of  neuroglia  s<*em  to 
establit^h  that  new  forniatious  of  gli:t  may  be  eltJier  cellular  iu  structure 
or  fihniiiH  in  -itructure.  If  cellular,  the  new  formation  is  a  true 
glioma,  such  as  is  found  iu  tumors  of  the  bnuo  or  spinal  cortl,  and  in 
such  a  glioma  tibn-s  are  few.  Weigert  calls  atteutiou  to  the  fact  that 
this  is  not  the  structure  of  the  glia  lissne  about  the  ravity  of  syrin- 
gomyelia, but  that  the  neuroglia  found  around  this  cavity  (N)nsiBt« 
almost  exclusively  of  gliii  fibres  with  few  cells ;  and  that  these  fibres, 
tliough  extending  in  all  directions,  art?  chiefly  vertical  in  their  LUjurse. 
Miuru  al?*o  has  shown  tlie  sharp  contraHt  l»etwi^u  ordinary  glioma, 
even  glioma  contJiiniug  a  cavity,  and  the  gliomatous  condition  of  the 
conl  111  gyringoniyelin.  M'eigcrt  holds  that  the  neuroglia  is  merely  a 
substance  pr(Rlut*d  by  uature  to  tiike  the  plaw  of  nerve  tissue  which 
has  been  destroyed,  and  that  its  proliferation  is  always  a  sign  that  the 
nerve  tissue  lias  primarily  disintc^mtod.  Suoh  dej^truction  of  nerve 
tissue  would,  therefore,  lunionling  l^^  his  view,  precede  the  formatinD  of 
gliomatous  tis^^ue ;  hence  he  wholly  disi-ards  tbe  hy|>nthcsis  nf  syrin- 
gomyelia to  which  the  name  spinal  gliosis  has  Ixvu  iipplieil.  Wetgerl 
soys:  "Many  authors  believe  that  the  essential  lesion  iu  syringomyelia 
is  the  formation  of  a  tumor  followed  by  soi^cning  and  the  formation  of 
a  cjivity.  It  is  ailmitted  that  there  is  a  growth  of  neuroglia  of  the 
typical  fibiv  tvi>e  about  the  cavity.  But  this  fibre  mass,  devoid  of 
cells,  ihi^t^  not  rc-SiMiiblc  a  glioma  and  there  is  no  reason  ti>  birlieve 
from  the  mere  presence  of  neuroglia  tliat  the  cavity  is  not  a  ivngenital 
or  aequireil  almonnjilily  of  the  <*ntnil  canul.  There  is  a  tliick  elusit*?r 
of  neuroglia  fibni-s  normally  about  the  cuual.  By  the  pressure  iu  this 
enlarged  canal  the  ner\'ous  tissue  may  be  de9tri>yeU,  and   hence  a 

'Miiini,  Zicfiler'!!  Beilrii^ziir  imlh.  Anat.,  xi.,  81. 
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growth  of  neuroglia  fostered.  If  the  pressure  incrcaws  the  neoraglia 
may  also  Im;  destroyed,  and  in  its  place  about  the  cavity  a  hyaline  fonn- 
leiw  ni»iw  niuy  remain.  The  gliofiifl  In  not  tlie  iWRential  feature,  it  is  (idIt 
a  sceoodary  result."  Turner,'  however,  has  dewrilM.-*)  u  «ls<?  in  wbia 
tlicre  19  a  gnidii:il  uml  dirr-<;tifin  tninsition  between  a  true  glioma  and  a 
gliumutoiiH  iafiltratton  of  Uie  voni  with  the  production  of  a  cavity. 

3.  Many  authors  have  observed,  .sul»sequt'ntly  to  disca%  of  the  spitaH 
arteries,  the  formation  of  cavities  in  the  cord  independent  id  their  situ- 
ation of  theoentrul  canal.  Thus  Milllernnd  Mudin  have  soen  a  cavity 
in  the  gray  mutter  of  the  cord  with  walls  of  normal  nerve  tistfue  frith 
DO  signs  of  iiiQammatory  dispjise  or  of  proliferation  in  the  glia,  the 
siiw  of  the  cavity  eorrcsponcHng  in  mtiiation  to  the  degree  of  endarteritu 
in  tlie  spinal  vcasele  mid  having  no  definite  relation  to  the  I'eotnl 
canal.  VV'ieting  has  dcRribLil  u  cord  containing  Dumeruos  cavities 
due  entirely  to  the  low  nutrition  of  the  nerve  tissues,  and  coDseqaeU 
necrosis  from  disease  of  the  spinal  arteries  in  connection  with  mta^-] 
ingo-myelitis.  It  has  been  tliought  by  Krontlial  that  lymph  MASH 
within  the  eortl,  and  conHecpient  necrosis,  pr^nlinHnl  by  transverse  com- 
preestoD  of  the  coi-d,  may  Icjid  lo  the  formation  of  cavilies  H-hi(4i  may 
or  may  not  communiciite  witli  the  central  canal ;  but  this  eurmiae  is 
doubtful,  since  c<impr(>t^!on  by  tumors  or  ai\er  Pott's  diseajje  is  doc 
found  to  cause  cavities.  The  sup[H)«ition  that  a  cavity  to  the  cord 
may  be  due  to  a  diseased  comlition  of  the  bloodvessels  seems  proven 
in  SLime  CJiscsj  but  suoh  cavitii's  do  not  resemble  lbi>se  of  syring».)mreliii, 
and  the  suji^;c«tion  finds  little  support  in  Weigert's  hypotiuisis  regard- 
ing the  function  of  neuroglia.  For  if  thir^  bypothesie  be  correct  ■ 
neuroglia  growth  would  (»ccur  to  rc]>lncc  the  disintegrated  nerve  tissue, 
and  in  the  attempt  of  nature  lo  fill  up  the  empty  space  would  be  thick- 
est about  the  cavity.  Kecrotic  cavities,  however,  rarely  have  a  well- 
marke<l  wall. 

•f.  Van  (Heson  has  recently  described  a  condition  whiiTh  he  calla 
hemato-myelo-jK>nis,  of  perforating  hemorrhage  in  the  oord,  with  (he 
priMluctirm  of  11  long,  imrrow  cavity.  Suc^h  a  cavity  is  ocfmsitiually 
surrounded  by  thickened  glia  tissue.  Van  Gicson  shows  that  some 
cases  which  have  boeit  described  as  syringomyelia  have  really  been  old 
caaes  of  hemorrliage.  Turner  and  Mackintoidi  point  out  that  the  pre^ 
ence  of  a  fibrin-like  materiut,  which  they  describe  in  some  of  the  cav- 
ities in  several  cases  of  gliomaiosis  of  the  cord,  suggests  that  hemor- 
rhage assists  in  the  fonnatlnii  of  these  spaces.  P.  Bailey*  has  shown 
in  his  studies  of  spinal  injuries  that  a  symptom  complex  exactly  like 
that  of  syriiiginnyclia  riiay  ilevelop  rather  nipidly  after  interual  spinal 
hemorrhage.  The  hemorrhage  may  be  single  and  destmy  the  oentnil 
gray  matter  of  the  cord  for  some  length,  or  there  may  be  multiple 
small  hemorrliagea  at  various  levels.  Begg'  has  recently  reported 
sucli  a  case. 


'Tiimvrnm)  Miu-kinliMli.  Brnin,  181M,  PL  tzxv. 
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A.  Ij«stly,  iJic're  is  not.  wuntiii^  an  hypothesis  which  would  trace  it 
til  Icictt-rial  itiliftion.  Pnis,'  fnini  u  anvl'iil  study  of  Morvuu's  (ii»«uie, 
p^n  litii  lUv  i^)m.'lu:-ioii,  which  several  outhon-  had  already  aiinounc**!, 
thai  Murvan's  diwni^*  and  gyriD^romyelia  are  idcDtical.  He  call.s  atten- 
ti»»,  Utwcvur,  to  tlic  fact  Uint  /umlmtti  nmint^iius  tliat  it  i»  ideulicat 
witii  Irprs  aiURithetira,  the  b:t<-illiis  of  whii^h  can  he  riiengiii/^-d.  And 
be  ftppeftfs  to  l>e  willing  to  oilmit  that  the  tlirce  di.sca^>8  uro,  in  (act, 
due  Ut  the  stinu.'  cntise,  uiiuely,  uu  iiiliH-tiou  of  tlie  mirvoiis  ^yslfin  by 
n  jcerm  whii-h,  in  the  lighter  forinH,  attnt^kH  llie  periphend  nerves  only 
mad  in  die  mure  severe  fonus  attacks  the  spinal  cord.  In  this  view 
the  oeaniglia  formation  in  set  up  by  the  irritatiuu  of  the  baeillim,  and 
tiic  intvity  i*  due  to  the  disintc^mtion  of  the  )j:lionialou.s  i^uhstance. 
Tliin  hypitthrtiis  is  Htrf>ngly  comttated  by  Batx'.s,  who  hiis  observed  six 
cA£p«  of  lepra  in  wliieh  the  bacilli  were  fimud  in  die  cells  of  the  vonl, 
but  in  whieh  there  was  no  lesiou  reiscrablinj;  tliut  of  syring^imyelio. 

It  ircins  evident,  tlierefore,  from  a  review  <if  these  various  hypoth- 
can,  that  (sivities  may  l)e  formed  within  the  spinal  e"inl  under  varj'- 
jnff  cin'unisti)Deei4  and  by  variou«»  paihohjjrical  pnxrc-sses.  First,  frum 
eoo^Dital  defects  of  development;  secondly,  by  a  disintci;rratioD  sub- 
lati^umit  to  a  ueum^lia  pr^difcmtion  eitlier  of  inflammatory  origin  or 
of  •<(M>nlam*oit>  ixn-urri'iiee;  thinlly,  as  the  re^^ult  of  reti^rade  meta- 
DtorphiKsis  o^  tissue,  iJie  ntilritiun  of  whieh  is  imiNiired  by  ol>struc- 
tkm  to  tlie  ein-iiliitinn  ;  Iburtldy,  by  actual  destruction  of  the  uoni  by 
bctDorrlmfre. 

The  time  has  not  yet  come  to  establish  omclufiively  any  one  of  these 
viewtiof  thi-  orijjin  uf  syringomyelia.  In  fiict,  until  cases  are  observed 
at  the  outM-t  of  die  disease,  m  well  as  &f)er  a  lon^;  dumtion,  no  ha«ft 
for  a  (iiurlusidu  ciui  W  t^tablislKtl. 

When  the  ravity  has  existed  for  some  time  it  is  not  uucommoo  to 
find  evideuci^  of  iisfciidiiif;  ami  descendinj;  dejpMK'ration  in  the  cohimna 
of  the  coni,  whieh  are  seeondary  to  preswure  or  to  the  destruetiou  of 
tUBOc  at  its  jMfiat  of  maximum  extent.  De^reneration  in  the  motor 
nervuB  and  atnrphy  of  die  muscle  fibres  are  also  parts  of  the  lesion  in 
this  dueuw.  The  various  trophic  distiirl»auoetii  in  the  iKines  and  skin 
»i«i  n<i|iiir)'  meiitiou. 

Symptoms. — Tlie  diagnosis  of  syrinjromyelia  rests  upon  the  pres- 
mcr  <>r  thnv  uhantcteristic  symptoms  whieh,  in  the  majority  of  eases, 
are  prespnt  together.  Tlie  existence  of  one  of  these  symptoms  alone 
oliouhl  exritc  suspicion  of  the  possibility  of  the  disease  l>eing  present. 
The  presence  of  any  two  of  tlu-m  make  the  diapuwiis  ver}'  probable. 
Thnse  sympt*niis  ar<%  first,  a  hws  of  the  stMisilions  of  [Mtiti  ami  »►('  tem- 
perature in  any  part  of  the  body,  tactile  sense  bejo^  preser\'cd  in  the 
amfgnic  area;  secondly,  trophic  ilisturlninces  in  Uic  skin,  muscles, 
faono,  or  joint;*;  thirdly,  prt^ressive  museulnr  alrephy  attended  by 
puaiysu. 

In  additino  to  tliese  symptonLs  there  may  he  (a)  tt  spastic  paraplegia, 
or  (6)  dtsturbaDoe  of  tactile  sense  witli  pain,  or  (e)  the  general  symp- 
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toms  of  tmnsvfirse  myelitis  in  f-aw  the  disea.se  in\Ti(le  pespectirely  tb 
(«)  lateral,  or  (jif)  |>o«lerior  (iilmnns  of  ihe  mnl,  or  (x)  ita  eatire  ato. 
Siifili  an  cxteuwon  is  uol  uncommon,  and  heD<«  tliese  symptunu  motf 
be  conHttieri'il  as  a  frwjiu-nl  (nmipiitnlion. 

The  dislribHtion  of  die  cljanictcristio  symptoms  of  tlie  dif<ea^  will 
dc]X'n(.l  eiitiri'lv  «|mn  tJiir  exUaiit  of  tJi«  Ic»ioo  in  tlie  oord.  A*  lii^ 
Ie8i<m  UHiially  Urging  iu  the  wrviciil  Hqrmeuts  tlie  symptoms  almorf 
always  appear  iu  the  hitnds.  If  the  lesion  be  limited  to  one  or  two 
segm^ntA  of  the  cord  ttie  symptumn  will  be  very  limited  ;  but  if  il 
extend  ttiroiigliout  the  entire  len^h  of  the  cord  and  upward  thnngh 
till?  ni(ib]lla  mid  pHkK  ti»  tlie  t-rus,  Uie  Rymptom*  will  lie  widcsprvftd 
and  will  involve  the  i-ntnial  nerves.  The  eourso  of  the  ilirteiuie  ifi  a 
very  ehronio  onc^  the  symptoms  eominjj  on  slowly  at  any  age,  and 
often  rencliiu^  a  c^rlnin  jxiint  and  remaining  gtalionar^'  for  yeartt,  the 
life  of  tlie  patient  bcinj;  ended,  as  n  rule,  by  wrae  intcreurreut  diHcsw, 
thoujrh  oc-caaioiialiy  sudden  death  is  caused  by  the  ruptare  of  the 
cavity. 

The  disturbance  of  ffensation,  callecl  by  Charcot  dissooiated  aatet- 
thuBia,  is  tlie  t-liicf  ehar.ieleristie  of  tlie  disuaue.  It  is  a  Kvmptom 
which  w  frequently  unknown  to  the  patient  until  it  is  dcnionsiratcd  by 
the  physieian,  altlmu^rli  licrusiouully  umontrthe  worklng^elo-saei*,  who  are 
much  exposed  to  injuries,  the  patient  may  have  noticed  that  wch 
injuries,  especially  hums,  were  Dot  attended  by  pain.  It  is  found 
upon  exaniinutinu  of  tlie.se  p(>n4onH  that  prieking,  or  cutting,  or  burning, 
or  freezing!;  of  the  aflWtm!  arefl  is  not  aTtendinl  by  sensations  of  pain,  or 
of  heat  or  cold,  though  tlie  sent*  of  touch  is  preservifl.  The  (Viu*  of 
heat  may  be  im|>aired  when  that  of  cold  remains,  or  (.-(mvcrsely.  The 
seniffi  of  pain  is  a  great  protection  to  the  body,  (giving  warning  of 
injury  and  .VNuring  care  am!  reat  of  the  part ;  hence  ita  abwiux 
exposes  tltene  patients  to  the  risks  of  serious  affections  of  the  skid  and 
jointit,  the  coriwMjueiK'e  of  neglect  of  small  pathological  processes  at 
their  start.  The  sense  of  touch  is  not  often  affected  at  all,  although  in 
cases  wliere  the  cavity  progresses  to  a  considemble  size  and  iu\*ades 
the  posterior  columns  of  the  cord  it  may  Ixx-ome  somewhat  blunted. 
The  musenlar  sense  apj»eiirs  to  be  preserved,  excepting  in  this  bat 
chi^  of  cuscfi.  It  is  fmm  thei^e  phenomena  of  dissociated  aniestfaeaia 
that  the  conclusion  has  been  reached  tliat  the  paths  of  sensations  of 
pain  and  temjHTature  diifer  in  their  lnciition  from  those  of  tactile 
sense,  and  that  they  pass  inl<)  the  central  portion  of  the  gniy  iimtler  of 
tJie  spinal  (Hinl  soon  after  their  ent.mm.'e.  It  is  certain  tliat  their 
entire  ewirse  from  below  upward  is  not  in  the  gniy  matter,  otherwise 
a  limited  lesion  of  this  portion  in  the  ccr%'iail  segments  would  produce 
a  disturbance  of  these  senses  in  the  entire  body  below  the  lesion ;  but 
it  appi'ars  that  these  sensations  on  their  way  from  the  surface  of  the 
body  to  the  centripetal  white  columns  of  the  ci>rd  (the  anti'ro-lateral 
tracts  —  see  page  74)  tniverse  the  gray  matter  at  tJie  level  at  which 
they  enter;  hem*  tlie  distribntion  of  this  distnrbiincc  of  sensibility 
oorresjKtnds  exactly  to  the  position  of  the  lesion  in  the  spiiuil  cord.    As 
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exact  area  of  the  skin  related  to  the  in(livi<lunl  segaxenta  of  tlie  cunl 
been  detennined,  it  m  |>o»iible  tr>  reach  a  dia^io«ifi  of  the  exact 
it  of  the  i'liiital  h^ioii  hy  di-It-rtiiiiiltig  ihi:  tocart  I'Xtt'Dt  i>f  the  an- 
tia.'  The  diagmtu,  Plat«  VII.  (pugo  4G)  thowfl  thii>  n^latioD  so  far  a^ 
is  at  pretftmt  du-U^riiiiiuHl.  It  dciiii)ii.stnil(.>-s  that  tixa  vanuiis  districtJi 
of  the  skin  can  be  aju^i^ntH]  to  the  variuiiri  eiegineut^  of  the  conl.  The 
'-  -iUutinu  of  the  atmlf^csia  in  f*yringomyeliu  is  usually  irrejfular,  rarely 
i  luttrii^  on  the  two  •lides.  luui^much  aa  the  affection  is  more  oom- 
inoii  in  Uieoervit!ftl  regiim  the  cunditiou  of  anal^resia  it*  more  fretjuently 
found  in  the  handM  and  arnift.  It  \a  found  Umt  i^mall  injurie-^  to  the 
lingcrti  are  not  attended  by  pjiiu,  an  abnormality  which  first  dire>(;ts  the 
patient's  attcntlou  to  tlie  eKist<>n<t;  of  his  dinciLsi^.  In  the  »irly  8tagea 
of  the  diacoiK'  there  is  merely  a  decided  blunting  oC  the  Henaiitions  uf 
pain  and  an  inability  to  dj^tiuguish  Ix'twcen  slifrhl  variations  of  tcm- 
pendore,  or  ocrtain  imnHitious  only  are  not  (MTueived.  Thun  Dejeriue 
recarda  a  cose  in  which  the  Uiermal  ^U8e  \v:u  lost  for  all  teiuperatures 
above  68"  F.  The  area  of  analgesia  may  not  eoineide  exaeily  with 
that  of  low  of  tempt-niture  sen.sc.  .Sensations  of  c«ld  or  of  burning,  or 
sharp  pain;*,  someiinie>i  precede  the  lo-»  of  scn.tatifm.  When  the  dis- 
ease Ut  fully  e8taljli<§hed  the  patient  cannot  distiu^ui^h  any  diflerence 
btttwe4-Q  iced  water  and  b<iiliug  water,  and  a  deep  incision  iimy  be  made 
Fithout  the  .*li|;hte»t  pain. 
Trophie  di»turlMni>od  are  a  very  frequent  symptom  in  syringomyelia. 
the  tuajority  of  patients  it  is  evident  thnt  (he  origin  of  these  dia- 
ls eonie  injury^  wonnil,  or  burn  that  hail  not  been  obser\'ed 
aeeoant  of  the  lof«  of  pain  MU^fe,  :iiid  that  h;id  therefore  be^n  ue- 
IiHied,  hiul  l>c<*iitue  infected,  and  had  gone  on  to  ulccmtion  or  suppuru- 
in.  Id  Homc  cases,  however,  it  in  irapo&iiblti  to  urieril>c  trophic  di.s- 
-liunnft  to  thitt  t^ii^,  and  the  hypothtvtim  of  the  existence  ot  trophic 
itrm  in  the  spinal  oord  prc^iiding  over  the  gencnd  nutrition  and  the 
lir  of  the  Imdy  rewivcs  ita  chief  support  fmni  the  (acts  olx-wrvcd  in 
this  diseaee. 

Hie  sltiu  U  the  seat  of  the  chief  trophic  distarbances.  Thc^  may 
be  of  \'ariotii4  kimU  'Ftiere  may  he  loralixtHl  hypcnemia  or  antemiu 
the  nkin.  There  ra:iy  be  changes  in  the  (h-rspirjilion,  tlie  [Mirt  being 
biionaally  («verwl  with  sweat  orahnorcnidly  dry  ;  and  in  addition  to 
llu*  itcutjf  iiiHammationd  of  the  i«kiu  alrearly  nicntidited  as  produced  by 
injuritrs,  r.-i^-s  have  been  observe*!  nf  st-nms  cxudatiim  with  dc8(|uuma- 
tion,  gangn.-ne  of  the  skin  and  tmbcutuueou;^  tissue,  bullie  and  peculiar 
hypcrtmphii-s  and  atn>plues  of  the  ^kin. 

Aurtther  trophic  di8turb:mce  which  has  excited  much  interest  is  the 
appcitniut^  of  piiinle**s  whitlows  and  small  absccjwes  upon  die  fingers. 
Mrirvau'  deMcrilict]  a  disease  ocimrring  iu  a  sea|>ortof  France  among 
fif)hcrra<'n,  in  which  felons  ap|»ean;d  U[H)n  the  Angcnt,  producing  deep 
tUaendoo-x  and  even  necrosis  of  the  terminal  phalanges.  Thuite  were 
asBOoiated  with  other  tiMphic  distnrbiinei:'^  of  the  skin  and  uails^  and 

>KLu  Laehr,  Areh.  f.  Psvclitatrio,  1896,  zxriii.,  773. 
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witli  uuidj^ia.     'Vim  d'lsvasv,  which  was  aamed  oAer  Mon'SD,  is  no* 
tlioaght  to  be  a  variety  of  syringomyclu,  for  in  all  emw^  cxuinirwd  iifw 
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Tro|4iie  cfaaDgo  in  tbc  hAnife  In  rfrtag^mj*l\%  I*  tbr  ^rmt  kmnwa  m»  Morrun't  41* 
MMto  ■(*  ■trophM.    TbP  haiuii  ■!«  much  deftMvtid,    TV  ikln  U  airvphled.    TbrnKil*  ha*«  I 
Hm  Innn  nn  h;p«rlnipblwl  at  mim  partly  iliviiblod  il  oUkcn.    llw  Up  of  om  Bnfrr  U  i 
(CHndiuMin,  Kiln.  AbbfUMnit«n.) 


death  a  cavity  has  bceu  fuuud  in  the  supioul  cord. 
appearance  of  the  Iiauds  in  Morvao's  disease. 


Fig.  141  iihowa 
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The  growth  nf  the  noils  id  commonljr  atrecte<l  in  the  diiwaae,  Tbej 
arc  hyiK-rtniphirKl,  ridj;*."*!,  ai»d  nc^isionally  etainetl.  They  become 
jMirtkuhirlv  brittle  ami  am  irregular  in  ilieir  form. 

Aflectious  of  the  joiiils  ami  Im«h«  are  very  frequently  ol)servcd  ia 
syrinfroruyelia.  In  fiict,  there  is  no  nervous  diseiuse  in  which  joint 
att'eciiuns  wcuv  so  commonly  as  a  coraplioatioD,  The  Bhouldcr,clbi>w, 
anJ  wriBt  are  the  joints  mojit  conunooly  afl'ccted-  In  this  respect  tJie 
disease  offers  a  ifoniniat  to  tiibe.-*,  in  which  the  joint  aftectiona  most  fre- 
quently occur  in  the  h>wer  exrreiiiitieft.  Tlie  character  of  the  joint 
ailwtioii,  w,  as  a  rule,  quite  siniihir  to  tliat  demifilicd  by  Charcot  as 
occurring  in  hHionmior  ataxia  —  a  lui^c  effusion  witliin  the  joint,  with 
gn'at  thickening  of  all  tlic  tishuirx,  and  htlcr  an  jdisnrplion  of  the  himeK 
with  an  atrophy  of  the  joint  surfacvH.      F'ig.  142  tUiows  the  appeanmce 

Fio.  142. 


.^ 


AftbrDpaUir  of  U»  r1gfatibout<lerliia]tring«aii6lla.    iDorsim.) 

of  ft  pntieiit  suffering  fnini  an  arthropnthy  of  the  right  slioulder,  and 
Fig.  143  sliows  the  comlition  found  in  the  bone  after  death.  Schlcs- 
iuger  hax  coiK?<*ted  Bixty-three  c:Lses  of  joint  afiection  otxuiTing  in 
the  course  tA'  tlie  disease,  and  he  i^stinuitea  tliat  this  eoniplieatjou 
occurs  in  more  than  10  per  cent,  of  tlie  cases.  Altemtions  in  tJie  uon- 
dition  of  the  long  bones  ant  ol>»crved  in  syringomyelia,  and  spontane- 
ous fnu'turc^,  due  to  a  spongy  and  brittle  irondition  of  the  Ikjiicb,  have 
been  recorded  by  a  number  of  ob«?r\'ers.  Both  the  joint  affcctidos  and 
these  fmcturcd  proceed  without  i>ain  to  the  patient,  and  hence  are  often 
neglected  for  some  time  after  they  Ijcgin. 

In  a  considerable  nnndK-r  of  cases  a  marked  cur\'ature  of  the  spine, 
either  lateral  or  fonvard,  and  ocesu*ionii!ly  backward,  ha;*  l>een  ubscrvod. 
This  has  been  ascribed  by  some  authors  to  atrophy  and  wertkne«a  of 
the  spinal  muscles  and  by  others  to  actual  T-haiiges  in  tlic  boues.  Both 
conditions  may  occur.  Tlte  spine  is,  as  a  ntlc,  senHitive  to  pressure. 
Deformity  is  more  likely  to  o<rcur  in  the  up(ier  jwrtion  of  the  doraal 
region  than  elsewhen*.     It  is  never  very  extensive. 

Aa  the  records  of  the  disease  have  inerejiticd  its  incidental  association 
with  various  diseases — ncnimegalie,  hysteria,  iMiralyais  agitans — luia 
been  recorded.     Such  associations  have  no  particular  significance. 

Muscular  atrophy  atteudetl  by  paralyais  is  present  in  more  tluui  one- 
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half  of  the  cases  of  syriii^myelia.  It  usually  bepua  as  a  pru^resnTt 
miiHciiljir  atn)phy  invailing  the  handR,  es[M>(^iany  tlie  first  lumhriralic 
muHc'le,  t})en  the  thciiur  and  hypothenar  i'miuenoo:>,  finally  prwludi^ 
claw-haiKli4  {main  en  griffe.  of  niiclieiine)!  aiiil  tium  oflvnnt^ing  up  the 
limb  to  the  forearm,  arm,  iiml  shoulder.  OticaHionnlly  the  dHiiil<i'i 
imiwh'S  wvit  the  first  to  W:  nflirtetl,  siml  then  the  iitrnjihy  uppars  m 
the  deltoid  aud  ucapular  uiuscleM,  and  later  iuvadei^  the  bieepN  mid 

Pki.  14:1. 


\ 


mittmxot  the  KniHiln  b  onlaifed,  and  itxcilgnnnr  thlekcncd  I'  -    :    |-ik1(a     the  conruU  ] 

pMMOU  pcripboral  ■ccKlloaa.    (Denuio.) 

supinator  lonjcns.  The  museles  of  the  spine  are  particularly  U 
be  iuviideii  by  the  utrophy  aud  puraly!<iii,  uiid  as  a  coDsequence  ctirr*- 
ture  of  the  spine  is  a  very  frequent  symptom  in  this  cliseaae.  The  lea 
are  less  frequently  affectwl  (12  per  cent,  of  the  cases),  bat  atrophic 
paralysis  of  the  thighs  and  of  the  le^  U^low  the  knee  with  oonaetjueut 
oontraetures  has  been  scon.' 

The  exact  distributinn  of  the  atro{)hy  and  paralyiua  depends  ujwa 
the  extent  of  the  lesion  in  the  various  sej^m^'its  of  the  oord.  In  the 
table  already  giveu  on  page  5-4  the  reladon  between  the  varioUB 
muscles  of  the  body  and  the  various  segments  of  the  eord  is  shown. 
It  is  therefore  evident  that  fnim  a  knowledge  of  the  muscles  in\'aded  a 
conclusion  can  be  reached  as  to  the  extent  of  the  lection.  The  atrophic 
paralysis  of  iJie  muscrles  is  attended   by   fibrillary  conlnictions  and 
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tzcmora  and  by  a  gradual  diminutian  in  tlie  mechanical  and  electrical 
onatmctilitr  of  th«  muAcIe.  It  \n  only  in  the  la^t  stage  of  the  disease, 
when  the  niiiecie  \&  extremely  atrophied,  tiiat  it  pru«mts  the  reaction 
uf  iJc^'jierutiuD. 

The  spiiinl  R'flpXfW  imiv  l»e  dlslnrlH-d  in  this  diw^i-se.  When  the 
^mptonid  are  located  in  the  arms,  elhow  and  wrist  rcflext-s  are  lost, 
while  tlK  intella  reflect  h,  a^  a  rule,  increased.  If,  however,  the 
«>iff*a«»  invades  the  lumbar  region  of  the  curd  the  patellar  reHex  may 
be  kwt  oa  the  side  of  the  Ii-^tioii.  In  a  certain  number  of  ojum-s  there 
is  an  oxtftifiion  of  the  diHciiAe  into  one  or  botli  lateral  culumus  of  the 
oord.  Whou  this  occurs  the  lateral  pyramidjil  tracts  are  aftwrtwl  and 
tlie  &ympl4nn)j  uf  spastic  |iam[ilfji;ia  (stje  Chapter  XVIII.)  are  added 
t^>  th<>.-*e  <>f  the  ilistiust-.  An  iiiiTwiw  nf  km*  ji-rks,  the  appi'ianLnce  of 
ankle  clonus  and  Babinski  reflex  ami  tlie  slow  «lfvt.'lopiiieiJt  of  a  sjiastio 
l^ait  with  iDcoutiucDce  of  urine  will  l>e  evidence  of  such  extension. 
They  tullow  ayringomyetia  of  the  ocrvicul  and  dorsal  regions. 

In  a  few  cases  in  which  the  sacnd  region  of  the  cord  has  been 
diseased  n  Io^m  of  control  of  th«  bladder  and  rectum  ha«  occurred  in 
addition  to  the  other  symptoms. 

The  spinal  centre  of  the  cer\'ical  »ym|>athetic  nerve  lies  in  the  first 

floreal  se^neut  of  tlie  cord,  and  as  this  segment  is  ver)'  frequeolly 

■ffectetl,  symptomB  of  pnralysitt  of  tlie  flvnipathotic  of  one  or  botli  sides 

an*  rt>mnionly  to  I*e  detected.     They  are  a  narrowing  of  the  jKiJjK-ht^al 

^^^sMire,  a  n.-tntction  <if  the  eyelHill,  slugf^sh  pupillary*  uetion,  wttli  im- 

^Herftwt  dilatation,  a  flattening  of  the  tude  of  tJie  face,  and  a  defective 

^erpction  of  swtiit. 

Tlie  exteo^ioD  of  the  disease  to  the  medulla  may  cau»e  nymptomR 
refefable  to  the  impliciition  of  the  cranial  nerves.  Atrophy  with  libril- 
larr  tn-inor  in  the  ti^ugue  and  facial  niu>u*li«,  ocular  [Nil.sic^  witli  nys- 
tagmu^s  and  dis8oeinted  ame^hentia  of  tlie  faix;  and  hciid  have  been 
t>liM'r\'nL  In  a  few  t-as*-^  |i:indy.His  of  the  viMrnI  eonLs,  dislurlniiuvs 
in  the  act  of  nwallowing,  ilifliciilty  of  respinition,  and  irregular  lieart 
■otion  have  indicated  that  the  viigus  centre  has  beeo  aflV'Cted.  These 
^yniptonu!  are  most  wrions,  as  t^ndden  death  w>mmonly  ensues.  The 
term  ■yriogo-hulbia  lia^  been  applied  to  thin  gniup  of  ^mptoms. 

The  courw  of  the  diMouw*  is  a  chmnic  one.  It  .ndvanei-s  slowly,  and 
the  srmplonis  are,  an  a  rule,  well  i-^tablishetl  Itefore  (he  diKnuie  is 
reoo|^xed.  T^ie  patit^ilH  n-niain  for  nioiithn  in  a  stationary  enndittou 
or  the  pomlyeis  slowly  inca-ases  until  they  are  disibled.  The  symp- 
toma  may  Anally  extend  to  the  entire  bo<ly,  although  this  is  rare. 
T>i!ath  occurs  either  from  h«irt  failure,  or  fmm  cystitis,  or  Iwd-son's, 
or  from  i«>me  intercurrent  afiV'tion,  or  rarely  verj"  .^nddenly  without 
Bp|un*nl  »iuse,  milly  fmm  a  rupture  of  the  cord  allowing  an  escape 
of  fluid  frnm  the  tntvity. 

Tlie  following  history  of  a  case  of  Byringomyelia  under  my  obeer- 
nlioD  at  the  YainleHjtH  clinic  iUiutrutes  the  usual  symptoms  and 
of  the  di^ca.te : 
P.  S.^  of  healthy  parentage,  noticed  in  March,  189'r,  when  he  was 
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sixtepTi  yeani  of  a^,  dmt  he  wait  be<y>m>iig^  weak  and  clumify  in  hb 
hand.^,  tlint  he  waa  dropping  thin^  UDtntentionally,  and  was  kraii; 
strenj^h  in  his  arms.  Th&^  symptoms  were  noticed  in  the  left  win 
liefort^  tlit-y  u])[>i*ar(Hl  ia  ihe  right.  They  were  not  nll<rn<led  by  pain  or 
any  uotiombli:-  t^>uHiiry  ditiMirlMiiu-e.      It  was  iiotirLi)  tliat  his  Iiandf;  and 

annr^  W't^nie  ^nulnally  thinner  u 
ihey  became  weaker,  and  the  emaci* 
Hiiou  soon  fxtfiiiled  to  hi^  bodr, 
espcfiully  about  the  muscTlea  of  the 
chest,  and  back,  and  sc-upulie.  Ut 
wiw  not  aware  of  any  senwiir  di»- 
turlifince  until  tlie  time  of  iii:i  lint 
examination  at  the  eb'nic  in  Janu-! 
HT\,  I  HOT.  He  Imd  had  no  tn>n1^ 
with  his  bludder  or  reetnra.  He 
had  Imd  uu  isyniptoni!^  iu  hi?  l<^j 
cx(M'ptiiig  a  sliifht  woarinuss  on  any 
exertion,  but  he  had  uotjoed  that 
h\s  bni'k  hati  graiiually  becutnc 
er<»okiHl,  the  riglit  side  of  hi*  body 
ap[>earing  tn  bulge.  It  was  evidmtl 
fmni  the  history  that  nil  his  symp- 
tiimshad  made  such  gnidu:it  proj^rcMi' 
during  the  year  th/it  they  had  thK 
attnict^Kl  muf^h  attention  until  his 
inability  oom|>eIli>d  him  to<|uit  work. 

Kxamination  iu  Januiiry,  1H97,  ■ 
hIiuwwI  a  very  market!  condiijoa  of  ^ 
atrophy  with  corresponding  paral- 
ysis iu  tlie  mnarlesof  lK)tli  upper  ex-  _ 
tremifitis,  chest,  Bcapulte,  and  bark,  ■ 
as  ghown  in  the  pietun^  (I'^g- 
144.)  Nu  miitiude  was  eutirely  para- 
lyzed, but  all  the  niuselcs  were  ex- 
tremely weak,  prt»»ented  6bnllai7, 
•untnictiona  nn  cxpotfure  to  cold  orj 


I'aso  of  ■ 
mucin* of  I! 
Tatureof  Uiv  ..,,.... 
muKtra  of  Ue  bank. 


hj-  iif  thr 
nn.  Cur- 
ainiphf  at 


on  percussion,  but  did  not  ahowj 
any  reaction  of  <if  gene  ration.  The 
atrophy  was  mo«t  extntme  alMitiL 
the  muM^es  of  Uie  Arapulie  and  in 
the  deltoids  ami  up|ier  part  i>f  the  arms.  The  muscles  of  the  thorax 
and  baek  wi-n*  marke^lly  atrophied,  si»  thai  a  lonlosis  wan  very  evident, 
cmu»iug  |HH_-uli:ir  mutimis  of  Wlaneiug  in  tJie  act  of  wulkiug.  Thu 
atrophy  was  about  efjual  on  both  side?*.  The  bioi'ps  was  less  atrophic 
tlian  the  other  muiHJes  of  the  upi>er  arm.  The  flexors  and  extensors 
of  wrist  and  fingers,  the  thenar  and  hypoihnnar  miUfdcA,  aud  the 
intentssei  of  the  hand,  were  wry  n\^l*^l  atrophied.  The  lower  ]>irliim 
of  the  pentoralis    major  ou  both  sidt«  was  preeer\'ed,  hut  the  upper 
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t  fttrophio.  Th(^  nauHnles  of  the  aUlonipit  and  legs  were  not  in 
ly  wmj"  affected,  but  the  kuee-jerks  were  wry  niiu-h  ex!i^p.raic<l,  and 
was  uiikle  rionus  on  Ixuh  nidi's.  The  fUxiw  uud  wri.st  reflexes 
kwt  Faoe  was  normal.  •Sennation  to  touch  wa^i  pre-tcrvwl  in  all 
of  the  extremities,  body,  and  thorax,  hut  wnaaliona  oC  heat  and 
)Id  juid  of  pain  couhl  not  bi,-  jwreeivwl  over  the  upiMT  |iart  of  Uie 
or  in  both  upper  extremities.  The  hnis  of  (Hiin  Mtns<-  was 
flooaewlmt  It-S!;  extoni^ive  than  the  hwM  of  »eu»itiiin  to  ht^at  and  eoKI  nu 
the  back.  Tiu»  patient  was  otwtrved  very  eaireftdly  in  St.  Luke's 
Hnsptta]  for  eix  months,  but  tlicrc  Wi»  little  or  uo  change  in  his 
eonilitifin.' 

ZKaifnoai.  —  Ulien  the  three  chiiracterigtio  symptoms  already  men- 
tSooed  are  present  in  any  case  there  is  no  (juestion  repranltn^  the 
dlagnoeis  of  syringomyelia.  In  the  early  sta^jf  of  the  di^cuM*,  how- 
rvor,  before  all  three  symptoms  appear,  the  disca^  may  be  mistAken 
for  oilier  Mpiual  affw-tions.  Thus  muny  ejises  aro  rt^rded  for  a  eon- 
flrmlile  time  ii.s  ciises  of  progressive  milsniliir  atniphv  or  nf  chronic 
Iterior  poliomyelitis,  and  it  is  only  on  the  appfamnr-*!  of  the  ptreiiliar 
isory  ai^riler  or  of  the  tmphie  symptoms  in  the  skin  or  boiit^  that 
Irst  diii^iosit«  becooiua  questionable.     In  other  caises  the  early  sus- 

may  Ik;  of  Lilies,  especially  if  the  disease  l>e  l<K!Utc<I  in  the  lower 

port  of  the  isopd,  for  then  the  pains,  especially  the  hurniu'r  seiisations, 
the  ilitftiirfoancefl  in  temperature  and  pain  iumn^,  and  the  piiiieisthesia, 
wiUi  tr<iphic  distuHisnces  in  tlic  joints  and  loss  of  tendon  reflex  at  the 
knrr  may  sujQEest  looonu»tur  atiixia,  even  though  the  ataxia  be  ni>t 
Dumifest.  Then  it  isoaly  wheo  atr<:>phiesof  the  muscles  ami  paralysis 
iM.^'ur  tliat  8vrinp>myeli:i  is  suspecteil.  The  diagnosis  from  aniyntrophii- 
lateral  aclemsis  nuiy  Ix-  made  fn>m  the  tact  that  in  that  discusc  there  is 
an  tDcrease  of  mecbaniral  excitability  in  the  paralyzed  muscles,  an 
inerBue  of  reflex  action,  tlie  early  ap|tfnruii(«  of  a  spastic  ^it,  an 
absence  of  sensory  symptonw,  and  little  teudency  to  tn>])liic  disi>rder8, 
A  gmeral  mvcliti.s  or  a  dlsstnniriaUHl  myelitis  may  tH>  dia^nofftitrnttnl 
in  oases  of  syringomyelia  when  both  motor  and  sensory  and  tmphic 
distarhunrcs  are  preseut ;  but  the  lock  of  symmetry  of  the  sensory  dis- 
orders and  the  peculiar  preservation  of  the  tactile  sense  in  svringo- 
myelui  shtriild  enable  the  observer  to  avoid  this  inistiike.  It  is,  how- 
ever, ti)  be  rememl)ercd  tliat  in  some  cases  the  two  diseases  occur 
loftier.* 

Wlitle  it  is  true  that  syringrtmyolia  is  of\en  due  to  a  tumor  of  the 

K'nal  <>»r^l,  e8|>ecially  irlioiita,  it  is  to  be  rememlKTetl  that  tumors  of 
cord  are  iwiially  limitc*!  in  extent  U)  two  or  three  8*'gment.s,  that 
ihey  prtKlnci!  more  widcspreiui  symptoms  than  syrin^Huyelia,  especially 
in  the  Itody  below  the  level  of  the  lesion  :  tliiit  the  svmptonis  resemble 
tiioM  of  a  transverse  myelitis  of  rapid  onset,  and  tliat  pain  of  a  severe 
obarvcter  is  a  constant  symptom  in  spinal  tumors.     The  ct>ur><e  of  tlie 

'  For  othrr  hiitoriei  th«  rauler  b  rererred  to  tlu>  Anipncan  Joamal  ot  the  Medical 
.Srirrvn.  M>v,  1888,  and  Demnber,  189fl. 

■Oovtn,  DiaeMoor  the  N«nrooi HjMem,  vol.  i.,  p.  339. 
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disease,  steadily  progressive  id  tumor,  may  aid  the  diagooeis  when 
gympt«)mi^  an*  arabipuous.  PaehymeninKitia  oervicalis  may  pivt  rw 
to  A^mowhat  »<.imilar  »yni]>toins  in  the  arm?;  but  the  severe  puia  iu 
the  iK-ok,  thu  rigidity  mid  ihe  fixt-d  fmsliin*,  tlie  iilisoncc*  of  dte«octai«<l 
aii{er4t1iesia,  aud  the  hick  of  trophic  diHliirhaiiw-s  will  pwvcni  auv  mis- 
take iu  diag:Q08i8. 

Syrinjtomyeliu  preBents  some  of  the  fettture!-  of  Iiulhar  palsy  wfwB 
the  CAvily  iiivade.s  the  raodulki  and  pons;  hut  the  cavity  is  rarely  (i»-j 
fined  tn  the  nuHliilhi  and  |MmA,  ard  henre  in  syring«imyelia  ilic  aymp-j 
t<>m«  are  not  exeln.tively  hiilbur;  thife  a  point  of  distim-tlon  l»elw«-i»i 
the  two  ili^^'a-Sf.-i  is  iiflbnifii. 

Prognosis. — The  pnfgm(siM!i«  In  recovery  is  itnfnvonible  ;  but  iuu»-j 
nuK'h  an  iht;  dif^^iiHe  rurely  projjresaes  beyond  a  certain  point  it  csnulj 
be  consideixd  diiu^'mus  to  life. 

Treatment.  —  There  is  uo  known  remedy  that  will  arrest  die 
logical  prtM-est!.     The  exposure  of  the  bsick  to  the  j-niys  or  to  radiuot] 
ha8  been  tried  and  dejterves  further  trial,  the  n-xulta  heint;  tut  yet  «ni>rr-| 
tain.     The  Hymptunis  an?  to  \tv  treateil  a^  they  arise' — the  paralysi^I 
for  instniKxr,  a.s  in  iinleritir  [MiliuniyelitiK.     Tlie  Irophic  di(«turliai»s4 
may  often  I>e  jireventcd  by  care,  ami  if  they  (xvnr  are  to  be  ttTale<l  by 
rest,  by  met:haiiieal  appliances,  or  by  surpical  measures.     The  sroHnr 
loss  cannot  be  reme<lied  by  faradic  appHrationR.     It  is  to  \yp  remem- 
bered that  the  dir'ea.se  oAeti  t^inies  to  a  .•ipontJineoUA  nandstill ;  hiroce 
romediefl  of  a  eonsttiiitional  kind  are  not  to  Ik  implicitly  tru«te<l,  evi-a 
thgugh  tliey  appear  to  arrest  it. 


CHAPTER  XVTTT. 


LATERAL  SCLEROSIS.    SPAffTIC  rAHAPLEGIA. 

History. — A  ci>Ddition  of  9tiffii€9d  in  the  legs  that  slowly  advances 
tn  a  Ktate  of  panilyxiH,  with  increased  reflexes  and  rifi^dity,  but  is  not 
attended  by  iiensorv  symptoms,  though  recognized  by  Turek  in  185G, 
wafl  first  (Icsoribed  by  Charcot  in  ISG").  It  wa**  parcliilly  studied  in 
1873  by  St^nin,'  who  namtii  it  tt'tanoid  p!ini|ilt*^la.  In  1K75  a  com- 
p1ct4!  imjdywM  of  tlic  clinicnl  rtyraploms  w;is  niado  by  Erb,'  who  ascribed 
Uiem  to  an  ascending  sulerosb  of  the  lateral  columns  of  the  spinal  eonl 
and  nametl  the  afTectioti  siMsmorlic  8piii:U  jmralysts.  In  the  following 
year  (.'iiarfot  diifon>ntiatM  it  raore  clearly  l'n>ra  other  spinal  afteotioos, 
naming  it  talieA  dormU-  nfxittnuvlh/ue.  Careful  observation  of  cases  soon 
develojKH)  the  fiiet  thai  iis  a  riyiiiptomatie.  cnndiliim  it  ap[)rare<I  niueh 
more  »>mmonly  an  a  sei^mdury  utfeetion  than  as  a  prinmry  di»eaMe. 
And,  as  the  lesion  of  btond  ^-lumsis  was  ascei-tained  to  be  in  many 
cases  the  result  of  transverse  lesions  of  die  eord  at  a  high  level,  aud 
itd  identity  with  seoondjir^-  descending  degeneration  in  the  Literal 
oolurans  was  estahliahed,  many  observers  denied  the  existence  of  a 
primary  lateral  sclerotds  and  affirmed  that  every  ia*e,  if  of  sufficient 
(himtioii,  would  prove  to  be  of  .1  setrondary  iiatun*.  It  was  i^howii  that 
the  lateral  tnit^^H  in  tiie  spinal  crird,  the  sflen»nis  in  which  eauB<il  the 
gymptums,  are  made  up  of  axones  whose  neiiroue  IkkIios  lie  in  the  motor 
area  of  the  cerebral  cortex.  And  it  was  praven  that  any  di«?a»t?  which 
affected  these  neurones,  whether  In  the  brain  cortex  or  in  the  sub- 
cortical tracts,  ill  the  bnitn  axis,  or  in  the  spinal  eoni,  unilateral  or 
bilateral,  is  capable  of  causing  the  syrnpUmi  of  S|wstie  paralysis.  It 
was  evident,  thcrefi)re,  tliat  as  a  s^'mptom  it  might  apjiear  in  many 
different  disesiaes  and  lie  due  to  riuuiy  various  lesions. 

It  has  beeti  shown  that  lateral  sclenMfis  reimlt«  from: 

1,  Any  di«'-ase  in  the  brain  that  afffTts  the  mittor  tracts,  such  as 
tumors,  softening,  hemorrhagic  dcjittruction,  or  infliimmution,  with  it^i 
degenerative  results.    Thus  it  is  the  lesion  pn^>j<ent  in  infantile  cerebral 

Ealsy  (Little's  disutse),  whether  unilateral  or  bilateral,  and  also  in 
ydro(H*phalii.s.  It  iimy  also  occur  in  riultiple  stlenwis.  Aftttr  brain 
diseases  it  is  iisuidly  unihiterul.  It  may  Iv  bilateral  if  the  bniiii  axis 
is  destroyed  and  both  motor  tracts  are  affected. 

2.  Any  di»f?a»e  in  the  8|>!nal  conl  that  involves  the  lateral  columns 
or  cuts  them  off  from  their  nutrient  cells  in  the  cortex  of  the  brain, 
such  as  transverst!  myelitis,  henmrrhage  in  the  cord,  syringomyelia, 
combined  or  disseminaie^l  s<?Ierosis,  or  tumors  of  tin*  cord. 

'New  Yrirk  MMitvl  Jmimnl,  1873. 

'Virchow's  Arcbiv^  vol,  Ixx.,  aud  Berliner  Iclio.  Wocli.,  No.  20,  187& 
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3.  Any  (liHCfl.se  of  tlic  spine  which  e<»m|ta'sscf*  the  spinal  coni,  aoA 
as  caries,  tumors  of  the  vertebra,  pac  by  meningitis,  or  aneurism. 

There  arc,  however,  certain  cases  in  which  tlte  eyraptoms  of  Ppeetic 
puniiilegia  tlcvelnp  that  mnnot  he  aj^slgned  to  any  of  the^e  causes,  mm 
no  sviii|itniti(>  of  (hcM^-  (li8<.':iKi^K  apiK-ur.  And  in  a  few  fiUeh  eaaea  dntk 
has  oecurrwl  and  tlic  autopi^y  lias  proven  that  the  legion  was  a  lalml 
wicrosis.'  Oppurdieini,  Dtj<'riiit;  and  Stiltas,  StrQmptdl,  and  rithen 
have  puhtislit^  ca^es.  Therclore  it  is  admitted  that  the  disease  oaf 
norur  a^  a  primary  one,  lieing  a  degeneration  of  the  motor  neumne, 
wliorfie  iHuly  liex  in  the  bniin  (K)rtejc  and  whose  ujcone  liet<  in  the  Uienl 
pyniniidal  tract.     This  ta  the  eortic(>-8ptiial  element  of  the  motor  tncL 

It  ha8  already  been  kHowh  that  the  Hpinuninscular  elcineitt  of  thii 
tract  is  subject  to  dc^ncration  in  chronic  anterior  ptiliomyelilift  (jap 
285).  It  has  been  shown  that  in  amyotrophic  lateral  scleroeiA  both 
cortico-spinal  and  6])inontui<cular  elements  are  degenerated  together 
(page  2i)fi).  Hence  the  ai^ument,  from  analogy,  pointa  to  the  eikt- 
ence  of  primary  Intend  seU'ro^is.-  Furthermore,  Strfmi^tell  has  showB 
tliat  in  certain  families  a  tendency  exists  to  an  imperfect  development 
of  the  laterul  eolintui.s  of  llie  (■4>n1,  and  \w  has  cstnliliiilied  the  existence 
of  a  fiuuily  type  of  Jatcnd  sclenisis.  Neunmrk  -  has  publi»>hed  the 
history  of  a  family  in  which  ecvea  children  out  of  nine  developed 
tlie  disea*.  Therefore  the  existence!  of  the  disease,  both  congenitaJ 
and  acquired,  must  be  admitte<l,  having  been  proven  by  patliuKigiral 
observation. 

In  I8ii2  Erb  differentiated  from  primary  lateral  scleral  a  wcohI 
clinical  form  due  to  syphilis,  and  named  it  syphilitic  spasdc  spinal 
paralysis.  It  usually  develops  witliin  five  years  of  the  initial  le^toD. 
It  ditl'ers  from  sp:tstio  paraplegia  in  the  facts  that  disturlmuce  in  tb« 
contr*)l  of  till'  lilatldt-r  iitid  ret-ttini  (H'cur,  and  that  then*  may  l>e  alight 
BubjuetLve  and  ubjec-tive  disturbance  of  jteu^llon.  It  ha^  a  slow  onset 
and  a  ehmnic  eniirse.  An  analysis  of  the  ca^ea  made  by  Kueh'  in 
189.'}  and  added  to  by  8truni]x'll'  in  1904  Las  aliuwu  tliat  the  Icaioaj 
is  a  transverse  myelitis  of  the  dorsal  rtgion  of  the  cord,  more  or  \tm\ 
iiiciinijiU'le,  with  sccondarj*  degeneration  downward  in  the  Utenl 
columns  and  upward  in  tlie  ptuterior  columns.  Erb  is  inclined  to 
consider  these  degenerations  as  primary  and  due  to  the  syphilo-toxins, 
but  admits  that  they  may  l)e  seeondary  to  the  trans^'erse  l(«ion.  It 
will  be  rt>nsidere<l  under  ehmnie  myelitis,  as  I  do  not  regard  it  as  « 
true  prinmry  latrnil  wlenisis, 

Ktiolog^.  —  The  etiology  of  spastic  |>araj>legia  is  obscure.  In  a  few 
cases  long  marches  and  overexertion  have  beeu  known  to  preosle  the 
development  of  the  disease. 

Traumii  has  Uk'U  thouglit  to  be  a  cause,  for  some  cases  have  devel-j 
oped  utter  falls  or  blows  on  the  ^mek.  It  has  beifii  thought  to  be  trace-f 
able  to  infeetions  tlifteusee  in  u  few  cafiGS>. 

'  Se*  ten  CM)*»  citwl  bv  Erb,  lAOix>t,  fV(oh«r  II,  1002. 

'DeiiL  ZfitMilir.  f.  \prv«iheilk.,  1893,  vyL  iii  ,         ,  j.^  «* 

•Ibid.,  ToL  ijtni.,  p.  291. 
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Sypliilis  cansGft  a  condition  closely  alHcd  to  ktcral  flclemRiA^  and  is 
probably  a  nuiso  in  Aime  i-^uses.  But,  us  in  tjilxw,  ihe  afFwtidn  is  usu- 
ally a  parasyphiUtio  diseiise  and  does  not  yield  to  mercuriiila  and 
iodide  of  p<>t4i88ium. 

Persona  in  middle  life  are  most,  liable,  the  majority  of  cases  devel- 
oping- between  the  apes  of  twenty  and  forty  years.  Even  Romo  of  the 
family  cases  do  not  develop  until  after  the  Skffe  of  twenty  yrnrs.  In 
Neunuirk\s  canes  the  di^ea^c  devolopi'd  gnidiuilly  in  &uiue,  iu  otliers  it 
appejinsl  rapidly  af^er  acut«  inft^tiouadiiieiuies. 

Pathology. — Tlic  pathology  of  the  atfei^tian  oonsislsof  a  dejreneni- 
tion  ill  the  wirtiiio-fspinal  element  of  the  motor  system,  be^rianinjf  in  its 
peripheral  portion,  whit-h  lies  in  the  lower  part  of  the  lateral  pyram- 
idal columns  of  the  spinal  cord.  The  degeneration  appears  to  bt*  a 
primary  one,  not  of  an  iDflanimati)ry  natnre.  Little  by  little  the 
axones  atrophy  from  Ik;Iow  upward  and  disapp«ir,  the  myelin  that 
8urmnnds  tlieiu  Is  aljsiirlHNi,  and  a  semniilary  hyi>erpliiriia  of  neurtjglia 
occurs,  resulting  in  a  sclcrosia  accurately  limited  lo  the  distribution  of 
tlie  long  Iracta  of  motor  function  in  tlie  spinal  cord.  In  tJie  cervical 
re^on  the  anterior  median  columns  of  the  cord  have  been  found 
sclerofied.  The  association  traetd  of  the  cord  appear  to  escape,  and 
there  is  no  affection  of  the  anU^rior  homa  or  of  the  KpinomuMoular 
element  of  the  aervou.1  sysitem.  The  appearance  of  tlie  spinal  ci>rtl  is 
not  unlike  that  nln':idy  kIidwo  in  Figs.  17  and  IH,  pag«>  '^1,  which 
demoDstrute  8c<'<imlar>'  lateral  sclerosis.  In  NeumarVs  eascK  a  si-lerosis 
of  the  eoluiiiiiM  of  (itill  wHrf  al.si>  present,  not  atlendcil  by  luiy  sen»iry 
8ymptom»i.  The  legion  iu  his  ca^^es  wuu  almost  ideiittcal  with  lliat 
found  in  Friedreich's  ataxia  (q.  v.). 

Symptoms.  —  The  symptoms  of  spa«tie  pamlysis  are  a  very  grad- 
ually increaainj;  stiffoess  and  rigidity  of  Uie  musclus  of  the  legs 
attended  by  an  increase  in  the  reflexes  and  a  tendency  to  cramps  and 
tremor.  The  diiscase  may  Iwgiu  on  uue  side,  but  soon  becomea  bi- 
lateral. The  patient  appreciates  difficulty  in  all  motions  of  the  legs; 
be  i^annnt  st4:p  fri>L^ly,  he  cannot  go  dp  stairs  with  comfort  on  account 
of  ^Tviit  stiffnew  of  the  joints  and  muscles.  It  requircfl  a  great  effort 
to  prodiirt-  slight  movements,  aud  passive  inolioo  is  as  diflicult  as  active 
voluutan*  motion. 

The  gait  is  characteristic  of  the  ofTtH'tion.  Tlie  feet  are  not  lifled 
from  the  ground,  the  toes  are  dragged,  the  shoe  wears  out  on  its  inner 
surface  and  toe,  the  legs  cannot  beab<iucted  freely,  and  the  knees  have 
ft  tendency  to  overlap.  Tlie  patient  shuffles  along  the  ground,  his  steps 
becoming  short,  there  Ix-ing  trepidation  due  to  the  iocrcaso  of  reflex 
action,  causing  a  clonus  of  the  foot  at  every  step.  Much  fatigue  is 
felt  on  walking,  and  the  nmscU-s  often  ache.  Litllo  by  little  the  sliff- 
neSB  increasx-8  until  the  entire  lower  extremity  appears  to  Ik."  moved  as 
a  mass  without  any  motion  of  the  ankle  or  knoi--juiuts,  and  nil  etfortt}, 
m<At  as  eroesing  the  leg,  kneeling  down,  or  kicking,  are  very  much 
hampered  and  finally  iMKwmc  iinpossPile. 

Tlie  muscles  apjicar  to  be  made  of  hard,  tense  cords,  and  ofiFer  re- 
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sUtance  to  any  jio^sive  movemeiit..  Percussion  upon  the  mn^de  or 
H|KHi  Ibi  U'lidon  13  immediately  att^ndini  hy  a  quick  rospiiuw,  or  ern 
by  severe  iwitchings,  or  hy  a  marked  cIuiiub.  Sui'h  (wiu-hinp  aod 
spasms  niny  <M'pur  spiintancniinly  ni»d  the  patients  Romjilaia  of  eramjs 
and  of  twiU^ltitipf  which  uA«.'ii  interfere  with  sleep.  Ankle  clnie 
ap[)ears  early;  a  rKtnuj*  is  oft<^n  obtainable  in  tJic  toes,  and  precMm 
u[Mjn  the  pattiUu  ur  upuu  tlie  adductor  tendons  of  the  tluf^ia  our  elicl 


Fig.  146. 


Fla  14fi. 


Caonaf  funil)ririi«ar*p»nk|Hinr1rflB(tiras!Kl^n).    (Inin.  de  I* lUtiCuiere^  Aptfl,  iVIfti 

a  rlnnuft,  Rnmrtiincs  a  Riidden  tonic  spusm  of  the  leg»  t^use^^H 
Htniightcning  out  of  the  limb  and  adduction  of  the  thigfun.  loP 
Rnhintiki  reflex  appears  early.  The  miiselcs  of  the  hip  arc  not  is 
early  or  seriously  nlTecied  u«  thoee  of  tlie  knee  anj  ankle,  eonm- 
quently  the  patient  t-an  walk  for  several  years  after  the  dit^r.!^^  has  de- 
velopt'd  and  <^an  move  the  thij^lis  in  l)e(l,  even  when  unahle  to  walk. 
But  aa  t}»o  diseiu*  goofl  on  aud  tiie  patieot  is  finally  couHued  to  the 
chair  or  bed,  contractures  of  the  affected  muiiclea  occur,  tlie  knees  are 
drawn  up  and  overlapped,  the  heels  are  drawn  tijjhlly  a^iin^  the 
buttiK'^ks,  and  the  greatest  elTortfi  of  the  examiner  fail  to  pnkduce  as 
extension  of  the  legs.  In  this  condition,  when  the  diu^cIcm  cannot  be 
actively  or  |>nssively  moved,  they  gnulually  atrophy  from  diguse  nntil 
Snally  the  lq;s  are  reduecd  to  a  tnkeletou  appoiiranoe,  the  few  muscles 
left  Wiiip  still  (Ttntnictiired.  During  all  this  periixl  there  arc  no 
eenson.'  symptonu  excepting  general  miiwadar  pains,  and  there  \s  no 
disturbauoe  of  the  bladder  or  rectum.     There  arc  no  trophic  changes 
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unleas  tf>wnr({  the  clomi  of  life  long-cnntinuod  pressure  or  lack  of  care 
ii'stilts  ill  tho  HpiK'iininir  of  bwl-wirtw.  The  eleiTtrieal  eoiitmnlihly  of 
the  muijcleii  rcmaius  normal. 

T)ie  diseaae  may  come  tu  a  standstill,  as  in  cases  reported  by  £rb 
which  had  bi-im  Htatiomirir' for  twenty  to  tweiit\'-ai,\  yrars,  or  it  may  Iw 
a  veiy  inlowly  progiVf*j;ive  one,  and  it  is  only  in  the  last  stagt-s  that  any 
Btiffnofis  nr  ripidity  of  movomen!  apjwMrs  in  the-  npper  extnimilii>s.  In 
fact,  verj'  ofU'u  tht*€  ust-ape  entirely.  When  they  are  involved  the 
extensors  artr  first  ofieele«l  and  become  rigid  liofoiv  the  flexors;  the 
tendon  rcflesee  are  pwatly  exagjrerated.  Wrist  and  finger  clonus  is 
ohtaiti&l,  and  a  tremor  often  appears  in  tlie  hands. 

Diagnosis.  —  The  diagnosis  of  primary  lateral  sclerosis  slHmld  only 
be  made  arter  a  careful  search  for  a  cause  (see  page  337),  and  every 
effort  shnuhl  bo  mndc  to  discover  some  ot]»er  (lisease  to  which  the 
symptoms  of  sjwstic  |Kimp]egia  are  eccomhiry.  In  Uie  abwnce,  how- 
ever, of  any  such  all'eollons  the  diagnosis  may  be  made.  Ilysteria 
sometimes  causes  a  couditiou  of  spastic  panilysis,  but  the  genend  his- 
tory of  the  patient  and  the  course  of  the  case,  especially  die  rapid  onset 
of  symptoms  tu  hysteria,  will  enable  a  dia^osis  to  Iw  made. 

Prognosis.  —  The  prognosis  is  invariably  unfavor.d)le  as  to  recover)*, 
but  th(^  course  of  the  disease  is  «o  vcn.'  slow  that  the  patients  may  be 
assured  of  many  years  of  usefulness  aAcr  the'disease  is  well  developed. 
In  some  ca.sea  a  stationar)'  period  oceurs  under  careful  regime. 

Treatment. — The  treatmetil  is  [wlliative.  Overexertion  is  to  be 
avoide«l,  :ind  yet  walking  should  uot  l)c  at>andon<*<i  until  im|Kwsible. 
Tlie  general  health  should  be  kept  in  good  (x>nditioa,  and  every  means 
known  to  increase  the  nutrition  of  the  nervmis  system  should  be 
employwi. 

Tht**'  njrtinrt  are  fully  dinciissed  in  the  treatment  of  liMiimotor  ataxia, 
and  what  is  there  rc^Mnmendc"!  to  arn-st  the  pn^rws  of  the  disease  ie 
cqmdly  nppliciible  to  the  tr^^atnH•rlt  of  hiteml  sclerosis. 

Tliti  symptom  that  gives  greatest  aanoyauoe  in  spastic  paraplegia  is 
the  sp!i>modic  o«mti"actiiiu  of  the  muscles,  causing  jumping  of  the  legs 
or  suddi-n  exteuMir  spiism.  This  cam  often  Ix^  (H)nlrolleii  by  hot  Ixtths 
or  by  the  applicutiou  uf  hut  l>ugs  U}  the  spine.  It  may  be  much  ivhevcd 
by  ttie  Use  of  Imtmides  in  full  doH.'s  or  by  bnimide  aiul  cldunil  com- 
bined, or  by  tlie  use  uf  the  coal-tar  preparations,  of  which  antipyriae 
is  the  best.  Nfassage  of  iIk?  affci'tisl  rmrscles  may  also  give  some  relief 
if  tlie  spasm  occurs  at  night  and  disturbs  sleep. 


CHAPTER  XIX. 


WXX)MOTOR   ATAXIA.     TABR8   DORSALIS. 

SPINAL  SCLI-:U(_)Hlrt. 


POftTERlOR 


Xjoconnrron  ntaxin  !s  u  chrunio  dl^esiie  of  the  aensoiy  portion  of  tbe 
spinal  cord  iind  cerebral  axis. 

Pathologfy. — The  primary  U'smn  Ii<**»_in  the  |M»itfri»ir  gpinaLc^ii- 
glia  Hinl  ill  the  giiii^Ha  of  the  cranial  nerves.  The  pinjrlin  of  tlie  -ivni- 
pathetic  nervous  syHleni  may  also  be  iovolvoj.  The  ueurone  bwiiea 
lying  in  these  jfanglia  are  affected  by  tlic  agent  producinf;  the  diseut!^ 
and  consequently  umlergo  proce^^ses  of  degenenition,  with  swelling, 
chromarolysitt,  var;iii)li»ition,  pigmentation^  and  albuminoid  and  &ttT 
degenenitioii  of  their  axoncs. 

It  will  l>e  renieml)cre<l  tliat  the  structure  of  a  .tensory  cell  difien 
wholly  from  that  of  a  motor  cell  (see  page  28).  It  is  a  flaak'«haped 
bocly  with  but  one  proee^is.  This  divider  at  a  little  distance  from  ibe 
body  into  two  oxoues,  of  which  one  pjij®rs  inwanl  thmugli  the  poeterior 
nerve  root  into  the  spinal  cord  or  into  the  brain  axis  ;  the  other  pasKS 
outward  in  the  nerve  to  the  surface  of  the  body.  (See  Plate  II.,  B.) 
When  d('g<'nerativp  procewes  attaelt  tliin  neurone  it  is  ptwwilde  for  the 
degi'Dcrntinn  tt)  iip]K>ai' in  the  |«Tiph<nil  termination  of  the  nefx'c- »t 
the  aur(ace'of  tlic  body  only.  Thia  occiu's  in  many  forms  of  nmlliple 
neuritis.  Under  these  circumstances  the  further  away  the  degcu<'ratit>n 
is  from  the  liody  of  the  cell  tJte  slighter  the  change  in  the  ciell  body,  and 
tliis  in  many  si>e<:riinens  escapes  notice.  In  some  cases  of  locomotor 
at.ixia  a  de^'nemtinn  of  the  {wriphend  ncrvee  haa  been  found.  In 
other  cam-s  it  is  die  wntral  uximc  of  (he  cell  brKly,  the  one  exieuHiiiic 
inwanl  tu  the  spinal  ixird,  which  appeaii's  to  -be  primarily  aflected,  and 
here  again  in  the  early  stjige  few  changes  may  be  visible  in  llie  tvll 
UmIv,  dioiigh  the  degenenitiou  of  the  terminal  filamentj*  of  the  central 
ax<iiie  may  Iw  wmiplcte.  Tliis  is  the  ease  in  liK-oniutor  at:ixia  in  iho 
tairly  stage  of  tlie  ilisease,  and  hence  for  many  years  the  ditieaffi  waa 
supposed  to  be  a  primary  posterior .^lerosts,  as  the  letdon  was  appar^ 
ently  limit<^  to  the  posterior  columns  of  the  spinal  cord. 

Rut  rctient  investigatiuiis  have  (U'lnonstnitecl  that  llie  ]>rtsterior 
columns  of  the  spiiial  curd  are  made  up  of  a  numlicr  of  distinct  sys- 
tems of  tracts  wlilch  have  been  divided  iiitn  two  categories  and  named 
"  exogenous  "  and  "  endogenous,"  according  to  the  origin  of  the  fibres 
takiug  part  in  their  structure.  The  exogenous  fibres  are  those  that 
enter  the  posterior  columns  from  without,  that  is,  through  the  p^wifterior 
nerve  roots,  and  these  are  the  fibres  which  are  primarily  involved  in 
locomotor  ataxia.  Kndogenous  6bres  arc  really  association  fibres  and 
arise  within  the  cord  from  ct^lls  of  ihc  gray  matter  and  oonnctrt  the 
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ai^m«lita  witlt  anp  anntiipr.  TKei^e  pn<)r>^i)oUA  fihrea  develop 
laUT  in  emlfryonal  life  ih.ta  llie  exo^t^uoui^  fibrctt,  luiil  benw  mn  b« 
(JijitiDf^uihotL  from  them  by  the  tnt^tliod  of  Flwlwig.  KIwrliKig  showed 
tiuit  it  is  [MMKililt!  to  8c>|>araU!  various  KyHtuiutf  of  fihrc^i  in  tlio  spiiml 
ooni  fn»m  one  another  by  a  study  oftht-ir  (icvi'lopimnit  in  fo-la!  life. 
Thf  aJcniHr»<  of  diflertfDt  BysletiiH  are  c^jvenil  by  iiiyi.'Iiii  :it  tUfltTcut 
periwls.     In  Fig.  1 47  the  four  different  Hystems  of  fibres  are  sho^vn  that 
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Dt  of  fuOeHor  eo>itmnfl  of  et>liiil  mrt  In  HHbrja    1,  firtiu,  14  on.  ;  a,  ttaAtrfloytA 

411K;  tf  Sim  wjti/em  of  dibrva  ;  I1-,   r-rlun  ^  no. ;  a,  bfylUBtlig  myvllnliilullmi  in  wisriiil  ft^irloiii ;  t, 

tfMaf«Mn«MB|ilruIf  ■Icfilujinl;  lit.,  totua,  VSooL, ;  «,  paitlj  dovetut'cd  •'vund  •fvlcm  ;  b,  i^tHj  d^ 
■  ilupid  Udrl  lyrtCTB  i  r,  tUIIr  dodvptd  fttsl  irMMB ; /,  part)jdCTdcr|>earuurUi«j*l«aL    (I'TCpiiuU,) 

can  be  duiiof^uUhed  from  each  oUut  by  his  metliod  in  ttie  poBtcrior 
oolittnfw  of  the  lutnliur  rpjrion  of  the  cord.  If  ihnt-  Hiiecimens  from 
tibecic  patients  who  h;\ve  iiUsl  in  the  early,  nrhliJIe,  aiul  Iu8i  Htage  of 
^  4lffW*P  reciKi-etivehs  Fig.  14A,  l>c  eompuretl  witli  tlieAe  ftetaJ  eonls, 
It  beoomca  evitlcnl  th»t  the  diflerent  sysleius  of  6bri's  In  the  e<ii-d  are 
involvrd  in  Utln^  nt  different  singe}!  of  the  diwnw,  and  that  one  system 
of  fibres,  viz.,  the  fudogmnus  uysteni,  always  esca|ie.s. 

Tfie  study  of  degeiienttiou!)  in  the  ^pinul  cord  owurHug  pulujc^iuently 
hi  loHoiu  ci'  the  posterior  nerve  roots  at  different  levels  alw  afibrds  a 
dviDanfltratioD  of  the  exiitleiK^  of  e:ci>^>iioi)s  ns  distinf^irthed  from 
endogeiKiiiii  fibre?*,  the  tatter  l)eing  unaffeetL-d  in  lesions  of  the  poi^terior 
nerve  rrxitH,  Strlenmis  follnwing  i>iw\i  external  let^ioiiK  in  itiontical  in 
sitantion  with  that  oecurriug  in  the  early  stages  of  tabes.  (Sco 
Piesi.  24  (o  26,  page  71. 

rttr  ihrse  reusons  we  are  forced  to  conclude  that  tabe^  is  not  pri- 
marily a  (iiaeaae  of  the  spinal  cord,  but  th.il  it  is  a  disease  of  the  seo- 
•ftiy  neurones,  resulting  in  a  degeneration  of  the  exogenous  fibres 
naming  inti)  the  xpinal  cord  frt>ni  tluK^^  neurones.  Such  di^gcneratioD^ 
like  that  in  other  portion«  of  tlie  spinal  cord,  is  followefl  by  a  condition 
a(acieToa»i  and  thiH  Helereeis  is  neoe.s«arily  limited  to  tiic  ttitiuition  of 
<fc>  Ageoemtwl  fibres. 
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It  will  be  rememlxTcd  that  the  posterior  ucn-e  root  on  eiiteriiijr  li-f 
spinal  (wrtl  coiwisia  of  a  number  ot'  difterent  seta  of  fibres  ol"  diflmnt 
cteHtinatioii.  (See  Figs.  22  and  23,  pof^  69).  Many  of  these  fiW 
bifurcate  tin  i-nt^^ring  the  cord.  [  1 )  There  are  fibres  which  enter  directly 
at  the  apex  of  the  iwisteririr  horn  and  turn  upward  in  the  email  bmidW 
of  Lissauer  and  enter  the  posterior  gray  matter  at  a  level  a  little  bigbtr 
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Tlir  btduna  at  utita.  1.,  ihH  ftm  (qrdem.  e,  !•  ttnl  ftA<t(d  br  nclMMla  —  In  lbs  Mrly  Uta^  «,  %, 
■nd/Mi-kiwi  II.,  tbo  idMinil,  II,  aiid  Ihlrd,*,  Nfilfu*  tre  n«xt  InvulfCdln  Um adniMU,  «ttleli  bMMM* 
MHDi>la(e  InUioflntayttein,  r.  lu  the  Weill um  lUge;  UL,  1«M  lUwai  of  Uikw— bU  tjtUmammmi^l^m 
fourtli,/,  DR  MlenHlc     (Trr|iiui>ki.) 

(hau  their  entniiKx-.  Sitme  fibres  titni  downward  as  well  a^  apward 
in  the  column  of  Liasouer.  (2)  Other  fil>re-.s  enter  tlie  splnnl  con! 
opposite  the  jwwlerior  horn  and  |X'iietnite  directly  into  the  horu,  where 
some  end  in  the  network  of  fihrtj*  a^K>ut  the  cells  of  the  ^ehitinou.*>  sub- 
stance or  deeper  within  the  horn,  and  others  poxs  forward  and  cmm 
over  in  the  gray  commiaftiire  to  the  opposite  Bide,  where  ihey  inni  ont- 
ward  into  the  antero-lateral  column  or  backward  into  the  eolnmn  at 
(inll.  (3)  'I'he  miijority  of  fibres  fnim  ihe  jxwterior  nerve  nx)t«  enter 
^  the  spinal  cord  in  wh»t  \»  known  as  the  metliun  handle,  and  these  p08B 
lirw'tly  into  the  ctohimn  of  Bnnlach,  curve  arfmnd  the  median  mirfaw 
of  the  posterior  horn,  ami  form  what  is  known  as  the  nwt  zone  or  lateral 
zone  of  the  column  of  Bnnlach.  If  we  follow  theae  fibres  after  their 
entranee  into  tJie  root  zone  we  find  them  di>-trihuteil  in  every  |)nssible 
way  in  their  passage  to  the  posterior  horn  of  the  cord,  {a)  Some  fibrea 
turn  downward,  forming  the  comnui-shaped  n>lumn  of  f^Oiultze,  ami 
these  lenninate  in  th(»  sc^eimd,  llnrd,  and  fourth  se^fments  I«dow  their 
point  of  entrance,  {h)  Otliers  pass  almost  directly  into  the  jf  ray  matter 
at  I  lie  U'vel  of  their  entmucc.  (r)  Otliers,  which  are  short,  pass  up- 
ward through  two  or  three  segments,  (rf)  Others  utill,  of  medium 
length,  pass  upward  ihrrtiigh  four  or  aix  fi^mcnta,  forming  the  middle 
zone  of  tlie  column  of  Butxlaeh,  (f)  The  remainder  (long  fihrwi)  pass 
all  the  way  up  U\  the  metlulla  ohlongutji,  occupying  the  eolnmn  of  *;.jll 
or  the  median  portion  of  the  column  of  Bunlach.  An  atti-mpt  is  made 
Figs.  22  and  2^1  (page  09)  to  deinonstmte  Uiia  distribution  of  the 
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vftnoixs  6bn«  rnteriug  at  difiert'iit  levels.  (Sec  aIso  Plato  IX.,  p.  52.) 
All  thwe  film-ji  HIT  ilep-ncnitiil  in  l(Mv>motor  ataxia.  The  extent  of 
the  dqscneration  in  the  s|>iiiiil  tiinl  will  fleiK'inl  I'litirt-lv  U|>«m  (lie  wverity 
of  the  iliseasc  and  iipin  the  number  of  [Kistiirior  nerve  roots  wbiuh  are 
involveil  id  lUv  afftvtion. 

In  the  wirlv  stii^  (»f  locomotor  ataxia,  when  but  few  fibrt'8  are 
degenenittd,  the  region  nf  spb-mHifl  is  extnmiely  Hmitwl  iu  exti-iit.  Ah 
the  diamw  b^-^ins  la  tlie  v;i»t  nuijority  of  ciij»e8  in  the  neurones  of  the 
lumtMir  nerves,  it  is  in  tlir*  lumlMir  sepm'iita  only  of  the  con\  that  tlie 
lc»ion  i»  evident,  tliiiu;;h,  innsmneh  as  thej*e  liimhjir  ner\*e8  soml  some 
fihrt-s  all  die  way  up  to  the  me<1ulla,  an  examinatinn  Mill  show  ><^itne 
affection  of  every  segment  of  tlie  spinal  cord  at  the  an-a  through  which 
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nm  tanbu  ■««•■»  «f  Uw  «ori  la  loMiNirtar  alula  In  ttt*  csriy  •Uffe  of  the  dlM«w.    TV  KlrrMli  )■ 
ant*  etUBnl  oa  tim  right  stdv  In  Um  root  not  iif  Ihr  mIbiiiii  at  BHfUwIt. 

pasA.     Figs.  149  and  150  demonstrate  the  dlRtribiition  of  the 
HiMi  in  etirly  ctiivB  of  tabea  where  die  htsiun  w:m  ihntt  liniiii.il  in  tlie 
loinlNir  enhir^'niem. 

Ak  thi'diH-JiK*' advaiiees,  a  larger  uunitter  of  §:»ngliu  and  piMterior 
iwT\e  n>ot^  are  iiivulveil,  and  a  greater  extcut  of  tLtsue  is  <Iej;eoenited 
in  the  prMcrior  eolumiis.  The  series  of  seetiooH  (FigH.  152  to  154) 
demoustmte  tlie  leaoiu  of  tahea.  The  original  legion  ban  destroyed 
tlif  p<iHterior  <y>lumnji  iu  Uie  lumliar  region  and  Ims  eiteiid»i]  tlmrugli 
liu*  donial  reginn,  and  luvolvwl  the  oer\*i(al  rt^inn  of  (he  i-onl.  These 
figures  ."hnwnfwriet*  of  ee<'tii»n»  at  various  levels  from  a  patient  who  ttuf- 
fertfl  thirty  years  from  the  discaae,  and  wfaoae  syniptonut  were  as  marked 
in  the  uppi-r  exln-initics  as  iu  the  lower.  In  all  tliese  cases  it  ib  evi- 
i-ni  that  the  cliief  wlenwis  i*i  in  tiie  e»»lumni»  *»f  fJoll.  The  cohmiuit 
<  loll  an-  niudi.-  up  ulmo.xt  eritin-ly  of  tihrei?  which  have  tiome  from  the 
and  lambar  regions  of  the  spinal  cord,  and  aa  thcw  are  first  and 


Tholfslon  In  tbr  i»<it  mni^  In  th^i^rir  Miiicr  of  Inrimnlnr  aUiltk     Weigert  ntwi^llfti 
Tbc  dnHy  Hinlucd  limie  )•  BdlenHlc     (SduKanbAicklj 

Tn  a  caiw  of  m«liiim  intensity,  wht-n  the  spinnl  eortl  U  reraoi 
thinning  of  the  poilerior  ncn"e  ruots  is  verj*  ottea  apjMirt-iiL 


Luoonuitor  ntasla.    Luvui  oerricMl  irnlun.    Tin-  runlmt  bFlwiTu  U»r  KlrmU  In  iMrth  ; 
MUimii  aail  ibt  nnnunl  ti*Bi«  to  Uw  tatenj  rjiJuiaiit  tf  RMrkod.    Tlu'  tenvDtnrUu] 
miMuracunUiu  buoj  dotumI  Abm.    Ttw  vblia  patch  In  ihc  fen  Uitni  eobuan  !■  nJdfcMto^ 
calUOK.     (Uukin.) 

are  sinalWr  in  calthre  than  the  anterior  nerve  roota.     The  poeteric 
surface  of  the  spinul  cord  is  evidently  suniewhut  flattened  in  the  mtcn 
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lomlnr  rc^ion^  and  this  can  be  seen  in  the  sections.     The  trnns- 

^VCn  wccionfi  of  the  cord  at  different  levels  demonstrate  the  existence 

\^  aderoMS   limited   to  tlie   posterior  cxilumnB  of  the   cord.     This 

^denaiii  may  )>»  In  tsirly  rn.Sf«(  eutirely  limite<l  to  a  ^nuill  region  ud- 

fjucfit  lo  the  posterior  horn  (Fig.  149).     In  other  cam^  the  selerotUH  is 
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rrtnla.    I««inaat  ilHTlnwcrluiDii..i 
Tbr  nWt  UNI*  U  chlcllf  aSix-lnL     il.irLin 


The  nnllaD  paftlan  af  ibe  odudui  af  GaU 


>ori»  uxtt^nsive  (Fig.  l-IO),  but  In  all  ca«-8  a  region  adjacent  to  the  po»- 
trrior  t<«>uimi£L'iure  will  be  found  to  contain  nunual  fibrei),  and  auollier 


Pro.  1&3. 


■Mir  Will     LalooftlUNiniUHloiMl  o-Kh^t     Tlir  ■•(•Morior  marilnkl  »••  OMrllMpatI* 
•fw  to  Barmal.     IMli  rateauu  «r  tinll  and  ftu  nUch  and  IXwmtKf*  colnmBB  are  aAa«d.    fiune 

adjacent  to  the  p«)ticterior  ti^ure  and  along  tlie  peiipherr  of  the 

»»r"l  mnv  e.iifa|ie  (Fig.  154),     These  are  the  pfwterior  comu-rommift- 

'niiul  tnu'l  nnd  the  i»ulet»-nwrginal  tract,  whieh  eon^ist  of  endogenous 

fibres.      .\  farefu!  examination  of  the  sclerotic  region  will  also  denion- 

atnie  the  existence  within  it  of  numerous  uonual  6brea  which  are  also 


XdOOMOtvr  ■UsIb.    iA^oa  ■(  ihPinlil-i.'vrTlail  fvglun.    (IaiUh.) 

Dcgcncrutinn  is  r4iiin(i  not  only  in  tJiu  iMiUimns  of  tlu'  eoni  1iiit  also 
iu  tlie  pot^tfHur  lioru»t  uf  tlie  (.■ortl,  luto  whicli  mauy  fibres,  ati  aln.>ady 
Hteri?*!,  p.iH.4  fnim  the  pn^tcrior  columus.  It  will  U?  rentrnibcred  that 
(lie  iwtftlerior  horn  of  the  cord  U  made  up  of  a  gelatinou!*  nn<I  j*p<»njry 
HulfHiiiiire,  the  Knbfltantia  tipong^otM,  lyinfi;  nearer  to  the  pf  ripherr  than 
the  8ubiiilunua  geljuiiioea.     These  two  8ul)stancef4  are  pcrmtwted  by  the 
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fine  fibnis  of  the  cx>rd,  and  ihese  fibres  are  degenonited  wiiliin  the  gray 
mattt^r,  but  uu  special  [vaIou  cau  be  demoust rated  oIJilt  tkiu  uu  io- 
crpa.sed  putlor  uf  tbese  subntauees  wlien  metliuds  of  Huiuing  »ucli  as 
that  nf  Wt^igurt  are  employed. 

A  lai^s  number  of  the  fibres  of  the  posterior  nen-e  rootK  pfws  into 
the  ciiliiiiiii  iifC'liirke  (a  column  ol*  largi:,  n>iind  i!ell«  lyiii^  at  the  bjiwc 
o("  the  p()stcri(tr  liorn).  These  fibres  are  also  du^'iienited  in  Ifn'orimtor 
ataxia,  uud  the  fine  plexus  of  tcriniiud  filaments  abuut  the  eellin  ot'  the 
column  of  Cljirke  gradually  disappear.  The  cells  of  the  column  of 
Clarke  themselves  are  not  in  any  way  altered  in  the  disea^te. 

Many  fibix-s  that  enter  tlie  |MiHtenor  gniy  lioni  am  l»e  traced  in 
normal  cords  inward  llmiu|rh  the  i-eiitnil  gray  iiuilter  into  tlie  anterior 
horns  of  the  cord,  wliere  tliey  termimite  atxmt  the  cells  of  the  anterior 
horn.  These  are  supposecl  to  convey  impulses  leading  to  reHex  action. 
These  fibres  also  degenenite  in  r;L>*fs  nf  I(H'«iiiiotnr  at;ixiii ;  hence  in  a*!- 
vanccd  cases,  if  methoils  of  staining  are  employwi  to  demonstrate  ilie 
fine  network  of  fibres  witliin  lite  gray  mattt^r,  this  network  will  bi:  seen 
to  be  thin. 

The  pnK-ess  of  sclerosis  present  in  tal»e-s  n-sH^nibles  that  in  other 
forms  of  wTlerosis  of  tlie  spinal  i'oiti.  There  is  a  thickening  of  the 
ncurc^lia  tissue  [Plate  XVI II.)  and  a  gradual  disappearance  of  the  ner\'e 
fibres.  Here  and  there  timaigh  the  glia  are  Ibund  spider  wlls  and  a 
very  marked  increase  of  glia  fibres  is  present  everywhere,  as  shown  by 
the  Weigvrt  stjtin.  Nuclear  cells  arc  distriboted  tlinnigln.int  tlic 
sclerotic  |iatch,  but  this  sclerosis  is  a  process  distinctly  S4;cr)ndary  to 
the  degeneration  of  the  nerve  fibres,  an»l  may  I>e  termeil  a  substitution 
hyperplasia  rather  than  a  primiiry  Ibniiation  of  neuroglia. 

A  thickening  of  ihe  meniiigt's  of  the  eonl  is  commnnly  present  iti 
tabes,  tliough  slight  in  degree,  and  there  Is  a  i-lns»'r  adhesion  of  the 
meninges  to  the  eoni  than  in  norniut  eonls.  This  (act  luis  given  rise  to 
the  so-eallcd  roeuingeul  theory  of  the  origin  of  tabes,  which  is  prob- 
ably true  for  a  certain  pro]K>rticm  <>f  the  eases.  It  is  «upiM«od  tliat  a 
primary  thiekming  of  the  meninges,  either  by  syphilitic  (lepf>sils  or  by 
ft  primary  conneittive-tji^sue  inHammation,  j>i>Kliie«'s  a  wminression  of 
the  jn^sterior  roots  in  tlioir  pas^uige  thmugh  (h(>  mr>niagi>s  into  the 
spinal  cord ;  and  hence  a  seouudjiry  degi'iieration  ami  sclerosis  occur 
whose  distribution  would  natnndly  uuder  these  cinrumstanees  l»e 
identicjd  with  tliat  alrcsidy  dcacril)ed.  In  erases  wliere  pyphilis  is  the 
primary  cause  of  a  meningeal  thickening  a  syphilitic  exudation  is 
usually  pmwnt  in  the  blondvc^iscls,  with  thickening  of  the  Intima, 
causing  a  reduction  of  the  calibre  of  the  vessels,  and  oix'ftsionally  an 
ohiitcmtitm  of  the  lumen.  This  has  bt*en  foun<l  in  some  eases  of  tabi-s. 
Such  meningeal  thickening  or  c«inneclive-tissuc  gn»wth  In  the  pla 
mater  at  the  [HJint  nf  entrance  of  the  jMJSterior  uerve  rr»otK  may  cause 
constriction  at  the  entranoe  of  tliese  nerve  ruots  and  be  tHiflieieut  to 
produce  a  degeneration  in  tlie  ner\'c  fibres, 

lle4illch'  and  Nagootte'  have  laid  a  great  deal  of  etresB  ujKm  this 
constriction  as  the  active  cause  of  degeneration  in  tabes ;  but  it  moat 

>  Fuh.  dn  TalKs,  Jem,  1897.         'Bui  de  U  60c.  Amu,  Nm.  and  Dec,  1804. 
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be  lulmktcd  thnt  thi»  is  not  a  constant  factor  nud  that  it  is  not  preseot 
in  llie  vast  imijoriiy  nC  tlie  vases  of  talH».  AuolLer  fact  wliich  Iwn 
BgainH  this  meningeal  hypoUieaia  of  the  origin  of  tabefl  i^  tlmt  in  \m 
nmnr  cases  of  nu;iiingiti.-f,  ami  even  in  caries  uf  srphililic  mcninj^tis,  dd 
Buch  asccmlin^  de^iiieralion  as  is  found  id  tzibes  in  the  pLH>tenor  nxA 
filing  cuu  be  denion^tntt^d.  Sfhuiaus  ha8  called  atb^ntinn  alf-n  tii  tbf 
facrt  tiiat  tiic  abBoliit4;ly  symmetrical  tharncter  of  the  dt^eneratioo  tn 

tabes  would  be  extremely  unlikeh 
Flo.  156.  iu  case  the  origin  were  a  d'dToK 

meuin}rcal  proceaa. 

Finally  it  ia  neceaaary  to  men- 
tioti  crertain  ehatigt^  iu  the  jMM^tcmr 
Hpinal  gimglta  which  hnvo  K'n 
found  in  tabea.  An  examiuatioo 
of  the  nerve  roots  on  tlie  periph- 
eral aud  ccntnil  sides  of  these  gna* 
jrlia  has  demonstmted  tliut  the 
dej^'neration  and  atrophy  of  di* 
ner\'e  fibres  is  found  on  the  ora- 
tral  aide  only.  {See  Fig.  166.) 
And  a  mnrki-d  thielcening  of  the 
connet-iivc  tissue  funning  the  «pi- 
neuriiiin  and  jieriiK-urium  of  thoe 
bundles  of  dc)n:ueratcd  ncn'c  fibres 
has  been  observed.  This  connt''- 
tivi^-tiiHRne  growth  has  b«yi  f(tl- 
lowetl  into  tlic  pinglion,  and  evi- 
deiitre  of  an  extreme  degree  uf 
ioti-Tstitinl  iuflamnuition  lias  been 
found  tlierc  AVhetliertliis  inflam- 
mation is  the  prinian.'  cause  of  (he 
dep^'iieration  of  tlie  m--i\f<tTy  neur- 
ones which  lie  in  the  ganglia  is  not 
yetdctcriuiocd. 

While  the  lesion  in  tabes  ia 
limitdl  to  the  setisory  neuroih«  of 
the  ner\'oii8  system,  it  must  be 
admitted  that  no  satisfactory  theory 
of  its  pathogene^s  exists.  It  is 
not  yet  knowu  why  the  lesion  is 
manifest  in  tlie  central  axone  of  tlie  t^eiiAnry  ni>un)iu>,  aiid  yet  is  in 
souu>  (aiites  wonting  in  the  neurone  body  an<l  in  the  pcriphciul  axone. 
EtioloCfy.  —  Tlie  moot  oomnion  predisposing  uuLtc  of  1iK*ijmotor 
ataxia  is  syphilis,  a  fact  to  which  Krb  wjis  the  first  t^i  call  uttcntion. 
Recent  examination  of  the  blood  by  the  Wassermann  test  and  of 
spinal  fliiifl  by  Nomic's  teniH  have  ofiiifirnuKi  this  fuel  and  autboritiea 
now  agree  that  in  ln>  '/u  of  cases  syphilis  is  tlie  cause  of  tabes.  The 
disease  however  is  a  parasyphiiitic  atTection  ;  that  is  it  follows  s^'pliilia 
but  is  not  cured  b^  autls^'phiUtic  treatment.     It  is  probable  Uiat 
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Splaal  g^nngllan  In  loMmolnr  ataxt*,  abowInK  . 
(he  ilrio^utnlltiii  [ti  tbe  puatvriur  Di^rro  ruiit  (AifJ 
on  Uir  Kjilnul  aldn  iif  Iho  itan|(li(-»  u  cuntnatrd 
villi  Uw  nonoal  ■(■[vmocc uf  Itiu  uum  flbns  ( p) 
OB  the  prrljitKri]  iidn  of  Uit  gmnnUun.  IKcdUeh.) 
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■oti-bodica  derdoped  in  the  blood  of  »\'phiHtics  hsve  in  eome  persoiu  a 

specific  dcdtmclive  effect  on  the  posterior  fipinal  gaogliu,  and  cause  tabes. 

Tlio  infiucnoe  of  syphilis  in  ihe  pnidiiotion  of  tah<»«  bt'oonies  more 

rent  when  ttti'iition  is  etillud  to  th*-  fact  that  it  ih  present  in  only 

'     .1  20  per  cent,  of  oaaea  of  other  forms  of  spinul-curd  or  nervous 

.III-  rtioQA. 

Tlken*  appeam  to  he  nn  fixed  [leriiMl  aXtav  tlie  syphililtc  infection 
within  whit'h  tubes  develops.  If  u  lurge  number  of  cuses  (1,()<X>)  be 
collected  it  will  be  found  tlmt  Uie  diseuse  develups  witliiu  five  yeare  of 
tbe  infection  in  \QSi  than  20  per  cent. ;  thut  it  developn  between  five 
aud  ten  years  after  the  infection  iu  2.'>  per  cent. ;  between  ten  and 
fiAeen  years  in  22  per  cent.;  bet^reen  fifteen  and  twenty  years  iu  ^ 
per  oeut>,  and  tliat  it  may  develop  as  late  as  thirty  or  even  thirty-five 
yesTB  mner  ih*^  oripiial  dis(^ui<c. 

Expnmirv  to  cold,  overexertion,  e.s|iecijilly  by  long-continued  stand- 
ing, nr  long  inarclutu,  or  u  combination  of  tho^>  uauseis,  such  as  occur 
ID  workmea  vbo  stand  and  labor  iu  damp  places ;  trauraatu^m,  such  aa 
&1U  or  birtwit  up«iTi  the  back  or  up<jn  tlto  buttocks  or  upon  die  feet,  and 
wxoul  exiviw  an*  all  (»n^.-4  of  l<icomni'ir  ataxia.  It  i»  tx>  be  remem- 
berer! thAt  iniliviiluals  who^c  uiitritinii  itt  jxior  or  thoKc  who  have 
iDdul^Hl  in  alohnlii.'  cxce^tMt^s  are  mueli  more  liable  to  ilcvelop  tabt« 
tiian  otherwise  healthy  indiviihiaU.  (n  one  of  luy  6»»ee  tlie  Byniptonis 
followed  HDon  after  a  severe  blow  in  the  ilorsid  re^i^oii,  and  in  a  num- 
ber of  my  caaea  a  history  of  excesiive  atandiug  or  walking  wa^ 
oUftiiMd. 

Locomotor  ataxia.  \»  a  disease  of  tuliilt  life.  It  is  tnie  that  a  few 
«Mts  of  juvenile  tulK-j*  have  been  recorded.  These  are  very  exwptiomU, 
and  hftve  been  (niccfi  in  all  «isw  (»  hen-dilary  sypliilis.  The  follow- 
ttble  ahowa  tiie  age  of  patients  atfected  in  1,000  eaaea  : 

Table  VllL  —  ^^^aJ  Onaa. 
BrtJMii  10  and  20  jmn  at  age 2  casn. 

"     ao  "  30   "       '* wi  •' 

"  ao  "  40  "  " 460  " 

«  ■«  "  60  "  " JMfl  " 

"  60  "  00  "  " 90  " 

"  90  "  70  "  " 4  " 

«'  ■-  nn»n;romnton  aimmp  men  than  among;  wrimen.     Of  484 

ri   1   have  records,  4.U  wci-e  mak-s  and  53  wore  fenudes. 
Symptomi.  — The  symptoms  of  lowimotor  ataxia  are  very  numemus 
imy  be  cliiasifieil   according    Ui    the    time  of  their  npiH'arance;. 
it  must  Ih!  admitttnl   that  while  ordinarily  there  is  a  definite 
non  in   the  nppcanincc  of  these  symptoms,  all  casps  do  not  «)n- 
Co  the  rulf.      \Vc  disiinjrui^h  Ix'twceu  a  atage  of  pain,  a  stage  of 
atucia,  and  a  sta)fu  <jf  paraly>fii4. 

Th«  Pint  SUge  or  Stace  of  Pain.  — PanssthAstie  are  the  most  common 
»>f  the  early  sym|it"iins  of  liK'*'mMli>r  afjixia.     Tln-st'  were  complained 
^  in  all  but  fiveciii>>es  out  of  four  hinjdn-d  and  fifty-two.     Tlie  patient 
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complains  of  tinplinp  and  ntirahneas  in  tlielegs,  of  a  feeling  ah  ifinti 
were  crawling  ov«r  tlm  »iirfa<x'  (formication),  of  a  sensation  ns  if  ibe 
limbs  were  asleop,  or  as  if  he  were  walking  upon  cutton  or  ii|xin  piia; 
of  unusual  R<':n»ationH  of  lieut  iir  of  cwM  in  various  regions  of  the  ddo, 
of  fit'nwitionH  of  itcliing  or  of  Blmrj*  buniiug,  and  <tf  sensiitioDB  of  un- 
due futiguc  oQ  Blight  exertion.  These  may  remain  during  llie  pntirv 
course  of  the  ciiBc  and  give  rise  to  great  diHcomfort,  or  aa  the  case  ^tia 
oti  they  ntay  tfultoiidt-,  and  in  Uic  later  stages  do  longer  Ik>  felt.  Thry 
an-  evidi-nw  of  irritation  iu  tlie  scnsorj*  nerve  fihrw<,  and  are  reall? 
i[hisi<tn;d  >7A.'nsilioti^  not  due  to  any  aiTliial  disturlmnee  in  Uie  |iurt£  in 
wliieh  the  seusiilioiis  are  felt,  hut  having  their  origin  in  the  Dent 
nxits  at  iheir  eiitnince  to  the  t^pinal  conl,  and  being  referred  by  oon- 
seiouAiieiiis  not  to  their  actual  site  of  origin  but  Uy  the  periplierj'  from 
which  the  irritated  fihnw  arise.  Thest;  abnormal  M>n.mitiont<  an»  usuullj 
felt  HrKt  in  thi>  iinlerinr  and  inner  mirface  of  the  tldgh^  or  in  the  outer 
side  nf  the  legs  below  the  knee,  and  gradually  inerc!i>ie  m  extent  uutil 
the  eutiri'  htwer  i'xIn.*itiilieN  an.'  afleetefl.  They  may  then  hv  felt  lU  thr 
body  ami  trunk  iinil  thorax.  They  finally  reiu'h  the  upjiiT  eJttremitiek. 
being  tell  iii-sl  in  (lie  lilile  lingers  and  inner  half  of  the  Imnd,  anJ 
then  in  the  arms  or  even  in  tin*  neck  to  the  head.  The  80-*^IIed  ginilt* 
Bensiliou  is  a  hy|x'rsen(-ilive  eoadition  of  the  akin  with  the  prodacriuo 
of  ]KirH?8th(>Hia  on  pn'iwiire.  It  in  felt  about  the  waif<t,  but  oa  the  d» 
eOfle  advitn<!4'r>  may  a.seend  little  by  little  until  it  is  felt  like  a  colW 
aminul  tlie  ncek.  Thiu  (eeling  of  pre**ure  is  at  tim<!fi  vt-rj-  inlenft* 
and  extnuu'Iy  disagreeable.  Puticuts  describe  it  as  a  cord  or  ImimI 
tied  tightly  about  the  tKRly. 

Pain  in  tlie  m<«*t  i*eriouK  and  difrtrewing  of  all  the  eymptoma  in 
locomotor  ataxia.  It  may  U*  ihe  tii^wt  sympt(»m  pereeive<l ;  in  fact,  it 
is  veiy  often  the  only  symptom  present  for  numy  monlbs  Ix^fore  tbt 
physind  signs  of  the  diseiiw-  ap{H'ar.  It  was  complained  of  tn  all  bm 
nine  out  of  four  huntlretl  ami  fifty-two  eswes.  This  {uiu  is  of  llir 
sharp,  shooting  chantetor,  lience  often  termed  "lightning  pain."  It  in 
ncundgic  in  <^hanMtcr,  i.«  not  continuous  for  auy  length  of  lin»e,  but 
the  attacks  may  occur  with  euch  frt-quency  as  to  lead  to  periods  of  pain 
lasHng  for  hours  or  even  for  days.  Pain  may  be  deep  in  the  limlM  or 
may  I>e  disliuctly  loeubzed  upon  the  durface  of  tlie  iMwIy  at  8ome  ^mall 
ami.  It  usually  Ix-gins  iu  the  inner  surface  of  tlie  thigh,  or  on  lU- 
anterior  surface  of  the  tlugh,  or  abnut  the  knee,  or  down  uie  outer  side 
of  the  leg  Afl  the  disease  advances  it  becomes  more  extensive  in  itii 
distribution  an<l  advanct>K  gradually  upward,  being  felt  alwut  the  ImxIv 
and  finally  in  the  hands  and  nnm.  It  continues  ofi  u  pniminent 
symptom  throughout  tlie  fir«t  stage  of  the  disease,  but  do<*i«  not  by  any 
nicHiiM  fli»^ipjieiir  in  the  second  stage,  and  ttiongh  ven>'  ot^en  much  \em 
intense,  it  may  continue  into  the  stage  of  pandysis.  Thus  in  one  oi 
at  pn-scnt  under  mv  wire  where  the  disease  has  Ik-co  prei«*nt  for  twenty 
years  and  where  the  patient  is  completely  unable  to  walk  or  to  stand, 
attacks  <>f  jwiin  come  on  about  twice  a  year,  la>fting  for  a  wc>ek  or  trn 
days  with  as  groat  intensity  and  severity  as  at  the  outi*eI.  In  this 
patient  iheee  attacks  are  continuous,  the  sharp  pain  intennittiiig  for  a 
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w  roioDtes  only  aud  jwrsisting  night  and  ilay,  preventing  oU  rest  and 
tcrfering  markedly  with  nutrition  and  ticing  attendwl  hy  rapid 
tiuD.  No  g{H-cinl  cause  can  be  tutccrtaineti  for  these  attacks  of 
Ltn,  and  nothing  influences  them  excepting  enormous  doses  of  mor- 
V  and  even  ten  or  twelve  graius  a  day  at  times  fnil  to  hold  the 
ja  in  (rhock.  Iti  tliift  case  tho  paioH  are  entirely  limittHl,  a.t  are  nil 
ii*  n'tnptftmH,  U*  tlie  iegu,  the  diHease  never  having  mlvamrwi  alwve  the 
el  of  the  first  Inmlmr  segment  of  the  cord.  Sudden  attacks  of 
pain  may  he  hx-ated  alHtul  tliL-  hody  and  in  the  epigiistriuui,  attended 
hy  vomiiiiip,  and  may  be  the  first  sign  of  the  disease  in  certain  cases. 
Neuralgia  (tf  tlie  trigeminal  nerve  1;;  extremely  rare  in  tabes.  PaJn 
may  be  mistaken  in  ttie  early  stages  for  rheumatism  or  seiatiea,  btit,  as 
■  rule,  lA  much  more  limited  in  extent  and  sharper  tn  ehametcr  tlion 
rhrumattc  pain,  imtl  is  in  thi^  early  stage  of  the  disenne  usually  diffrr- 
enl  in  its  dislrihuljnn  fn.im  llie  pam  of  S4^?iiitt(«.  It  is  not  to  \k-  i'or- 
gotten.  however,  that  eeiatic  pain  may  be  the  first  sign  of  locomotor 
»taxuu  The  pain  is  different  from  that  in  multiple  neurilts,  inanrauch 
as  it  is  not  symmetrical  on  the  two  sides ;  it  rarely  affects  the  distal 
pATtA  of  tlie  extremities  first,  and  is  not  attendwl  by  any  tendeniess 
aim^  the  m-r\-r,H.  i*aiiiM  in  the  little  fiiigt-r^t  iind  inner  side  of  the 
hand  may  In?  the  first  evidence  tlmt  the  dist-aac  has  extende*!  from  the 
dorsal  to  tlie  cler^'il:^l  region  of  tlte  spinal  rurd.  Pain  in  the  InK^k  and 
loina  of  an  aching  rhameter  h  necastonally  felt,  but  sharp,  sliooting 
u&uQS  an*  not  common  in  this  locality. 
HB  Pain  is  commonly  attended  or  followed  by  a  very  h^'pcrseiisitive 
^Bhtc  of  the  n-gion  in  which  it  appc:irs.  Thi.<4  hyjiersen&itiveness  may 
^Pbv  !!■>  grmt  a.'^  tn  prevent  the  patient  enduring  the  contact  of  clothing, 
or  it  may  be  more  intense  for  teniperatnre  changes,  and  has  been  called 
thermal  hypcrsensitiveness  or  "hyiK-n-ryalgi'sia."  It  is  comiiionly  a 
symptom  of  the  early  stage  of  the  disease;  hence  tht^se  patients  arc 
imnble  to  endure  applications  of  heat  or  rold,  especially  of  cold,  as  the 
Knsiti%'enpss  of  the  iMxly  to  cold  is  njarkedly  inor«u!iO(l  even  when  the 
<eiisat)on  of  hciil  is  not  affct-ttnl. 

I*atientA  witli  hK^)inotor  ataxia  are  very  much  influenced  by  atmoa- 
phrric  eouditiitns.  This  fact  la  to  be  thought  of  in  recommending  a 
rltmntr  in  winch  tliesc  ptitients  can  dwell  with  most  comfort.  It  is 
fouml  that  a  low  state  of  the  barometer  combined  with  a  high  percentage 
of  humidity,  cither  in  summer  or  winter,  is  fr^rqucntly  followed  by  an 
attack  of  M'vere  pain.  It  is  true  that  tho  piitjenls  i^uflcr  1001%  in  cold 
wmther  tluia  in  warm,  and  in  a  cold  climate  nwrc  thou  in  a  warm 
dimat*^;  but  it  is  the  high  pcM-oentnge  of  humidity  in  tlic  atmosphere, 
together,  (vi'wibly,  with  certain  clcctricid  conditions  not  yet  fnlly  iinilcr- 
iSood,  which  give  rise  to  the  greatest  ainouut  of  [xiiu.  Thus  when  the 
humidity  is  over  70  per  cent,  and  the  l>arometer  is  l>et\veen  20.0O  and 
2U.1H)  patients  are  almost  sure  to  liavc  an  attack  of  pain.  It  is  also 
fnuDd  llwt  many  patientji  suffer  more  just  before  a  thunderstorm,  just 
as  uiaiiy  neurotic  patienU  are  found  to  have  groat  discimifort  in  the 
f'lan  of  iii'ttor  restlessni'ss  and  hmdaehc  or  disagretsible  visceral  and 
nlutc  senwitions  prior  to  or  duriug  a  thunderstorm.  It  is,  therefore, 
S3 
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to  atniofiplierin  rondilioii.s  not  fully  iiiiilprstotM]  that  the  surlJeo  aD«- 
plaintxl  attacks  of  pain,  bulh  in  tabes  and  in  lH^u^ttlgill  are  tn  ^ 
a8cribc<1. 

Pnriis  uf  tabus  dtOer  from  ncuralgio  pains  ratJicr  in  thalr  dislribciUB 
than  in  their  character.  The  distribution  of  tiie  pain  in  hxxuaohir 
aUtxiii  ii4  in  ilie  region  of  the  skin  supplied  hy  a  sc^^4>iit  of  th«  oanL 
I'uin  in  neiiraJvriu  18  iu  the  distribution  of  the  skin  supjiHed  by  d^ilt 
pt'riphoral  nt-rvRs.     (Compare  Platoa  IV.  and  VII.) 

In  th(?  ^t!lge  (if  piiiii,  evt-n  when  paneKtbe^ia?,  and  hype^ien9iti^'^Je* 
to  cold  and  heat  are  present,  it  is  not  common  t*i  dlHCovcr  any  objwtin 
disturbance  of  sensation.     Souietinies,  however,  b  alight  tli&iculty  ii 

Fio.157. 
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Aran  of  uihIIimIii  on  lb«  hodj  ani  leg*  In  aaem  of  iMMUotor  ■laxia.    (Bobu^) 

perceptinn  of  fM^iisations  of  ct>tton-wool  is  adniiiled  when  the  legtiuv 
tHinipinxs]  with  the  liands,  but  It  h  nut  to  be  forgotten  that  diffenmea 
of  slijjht  sensation  are  p(?reelvc<I  iiorniully  in  the  Innly  when  the  in- 
seri^idve  lej^  are  eompared  with  the  more  delleatc  hanils.  Imthr 
anc)  Patrick  have  ealli;-*!  attenliitn  to  tlie  existence  of  small  bcUHl»  of 
anffisdiei^ia  appearing  upiiu  thti  trunk,  even  when  tiic  le^  are  not 
anfflsthetio,  and  Uuk^-II  hjw  demonBtrate<3  their  existence  on  the  inner 
surface  of  the  ami  fnmi  the  axilla  downwanl,  even  in  the  enrly  etn^ 
of  |>ain.  Figs.  157  and  I58illuatnite  this  wHidition  in  eus»*  o1)!«.t\'wI 
m  my  own  clinic  by  Bonar  and  ptiblibheil  by  him.'  Hi(^  examinatiun 
of  tlic  clinic  cases  demonsiraled  the  presence  of  such  bunds  of  aiUB»- 
theaia  in  more  tlian  90  |>er  cent- 
Disturbance  in  the  Action  of  the  Bladder  and  Bectom  is  a  very  com- 
mon symjitoni  in  lhe  airly  stage  of  the  dtse^iw.  In  fat^I,  it  nuiy  In-  the 
first  symptom  to  will  atlecition  to  a  Kpinul  affection.  It  woa  jinn^nt  i 
80  per  cent,  of  my  piilienta.  The  mechanism  contndlinj;  these  orgwu 
lies  in   the  sacral   rejrinn   of  the  spinal  eoni,  but  in  order  tliat  "" 

'  SenMHT  Distufioncea  in  Loctmiolor  Ataxia.     Xtrw  York  Mudical  Becurd,  ]f 
721. 
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meclmniam  slionW  act  perfectly  eenwiry  impulses  must  reach  tlie 
organs.  Any  tlisturban«o,  therefore,  in  the  reception  of  sensations 
from  the  mumuH  mcmhrane  ur  muscle  fibres  of  tlic  bladder  will  pro- 
duce Jcfcrtivc  action.  This  niiiy  be  shown  by  an  InBcrisitiveuess,  so 
that  iJm  putieiit  is  uot  ».ware  wht>u  the  orffau  iu  ovcrdiHteitdtKJ,  or  it 
may  be  of  the  nature  of  ubaorinal  scasutions,  causing  an  attempt  at 
the  emptying  of  ihe  bla<lder  when  it  is  not  at  all  full.  A  comronn 
complaint  of  tli*^  piiticntfl  is  that  they  cjuinot  vnlutit:irily  wnpty  tlie 
bladder  and  have  to  strain  and  pres^  for  isonte  time  before  tlie  eflbrt  is 
8iicce.s.Hful.  Ketrntion  of  urim-  i*  not  uncommon 
in  the  diseuM^,  and  nut  infretjueutly  tlie  bladder  is  Fio.  156. 

never  fully  emptied,  and  hence  residual  urine  de- 
composing causes  cy&titis.  It  is  rare,  however, 
for  a  patient  with  li>«_'omotor  ataxia  to  rcijuire 
catheterization,  and  many  jtaticnt^  find  rujmc  arti- 
ficial inethtKl  hy  which  they  can  fttart  the  act  of 
urination.  TIub  may  be  by  aiwuminjir  an  unusual 
ixjsitioii  or  by  rctsortiii^;  to  home  unusual  nifrtli<Ml. 
The  action  of  the  rectum  isdlfU'rcnt  fn,>ni  that  of 
tlie  bladder.  Tlicrc  seems  to  l>c  a  loss  of  muscular 
contractile  power  in  the  involuntary  muwles  of 
the  intct<-tine,  and  chronic  constipation  is  the  rule 
in  looomot<»r  ataxia.  There  is  a  loss  of  expulsive 
power  in  the  rectum  without  auy  n;laxation  of  the 
levator  or  sphincter  ani,  henec  it  is  iwually  msces- 
sary  to  evacuate  tlie  rectum  by  mesms  of  euenmta. 

Impot«QC«. — An  undue  dcf^rpc  of  sexual  desire  AnmiitiMic  uw  in  ■  (mc 
has  Ijecn  obi»cr\'ed  in  the  early  stjij^t  of  locomotor  urube*.   (Bunar.) 

ataxia  in  some  cases.     In  tlie  majority  however, 

tliere  is  a  gradual  loss  of  st^-xual  power,  and  in  the  stage  of  ataxia  the 
patients  are  uatially  impotent.  This  symptom  appears  almut  the  time 
distiirbantv.'  In  tlieenutiTiI  of  the  bladder  deveIu|KS,  and  rarely  impnn'es 
under  tre-atmcnt.  Undue  attempts  at  (xiitus  are  oilen  followed  by  ud 
increase  of  the  symptoms  of  pain  and  ataxia. 

The  Pliyrical  Signs  of  the  ilis^Jise  in  the  early  Bta^  are  the  losa  of 
patellar  tendtm  reflex,  the  loss  of  liie  pupil  reflex  t4)  light,  and  a  con- 
traction of  the  pupil. 

The  LosH  of  Knee-jerk  is  the  earliest  symptom  of  locomotor  ataxia, 
and  may  give  rise  tu  a  fear  of  ilic  onset  of  tliis  diseiwe,  even  when  no 
symptoms  arc  present.  This  is  |»irtieularly  true  of  physicians.  It  ia 
to  1>e  rememborcfl  that  in  a  few  normal  individuals  the  knee-jerk  can- 
not be  elicited  (2  per  (•cut.?).  It  is  to  be  remembered  also  tliat  in  cer- 
tain post-febrile  conditions,  noticeably  after  diphtheria,  the  knee-jerk 
disapiMuirs  for  sevend  inontJis.  It  ia  alao  to  be  rememlKred  that  any 
act  of  the  attention  directeil  to  a  spinal  reflex  inliibitM  it ;  hence  in  many 
individuals  it  is  only  bv  a  diversion  of  the  attention,  hy  noting  tlie 
knee-jerk  when  unexjiectcd,  or  by  deflection  of  the  inhibitorj'  impulses 
into  other  channels  by  nutans  of  ticlive  voluntary  eSbrt,  such  as  clasp- 
ing the  bands  tightly  or  pulling  or  lilting  objects  while  the  test  is  made. 
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tlmt  the  kncc-jcrk  can  be  elicite<l.     These  methods  of  rciDforoement  of 
JeDcIras^i  k,  a^  they  arc  called,  are  not  to  be  Dejriected  in  applying  tcftL 

The  knee-jerk  in  elicited  by  tapping  the  patellar  tendon  either  apoD 
it«  front  tir  u\vni  uue  tnde,  when  a  quick  cuiitnietion  of  tlte  (juudriivpc 
femctrip  fM-mirn,  rjiiiMinjj;  a  hlight  kick.  We  nr-ed  not  eriti^r  inin  any  ilLi- 
eTjf^siivn  nf  the  exact  nature  of  thii*  ivflex  a<;t,  ii«  to  wln'ther  it  dcpenib 
upun  n  tninKiui»4inn  nf  impulses  from  the  point  irritati^l  tlirou^h  dw 
cord  and  outwanl  to  the  miisi-Ie,  or  whetJier  it  is  dejieudent  up<tn  a  wr- 
toin  niusculur  toims  for  whose  existence  sensory  iraprej^sions  must  lie 
acting  on  die  centres  of  the  Hpinal  cord.'  Whatever  theory  nmv  be 
accepted,  it  must  be  admitted  tliat  a  loas  of  tendon  reflex  of  ihe  knee 
is  one  of  tlie  very  earliest  signs  of  locomotor  ataxia.  This  sign  is  found 
in  98  ]»er  eent.  cif  thecaAt'S.  It  isealkMl  Westphal's  eign  or  M'Diptnni, 
08  it  was  first  noli<H.Ml  by  him.  The  location  of  the  me<'haniKm  prond- 
inj»  over  thi:*  reflex  aet  U  in  the  second  and  tlnril  lumbar  eej^nicotB  of 
the  twrd,  and  these  are  the  sepraentii;  Brst  affected  by  tlie  diseuae ;  henoc 
its  value  aa  an  early  sign  of  tiibe*. 

I'he  Lo88  of  the  E«flex  Action  of  the  Pupil  to  Light,  ite  contraction 
ill  tlie  act  of  accDnmirxlatifiii  Iwing'  pres(T\c4l,  was  a  .symptom  of  tabes 
first  |Hiiiitiil  lint  by  Ai^yll-KobertHfin,  nf  ^^linbur^h.  It  is  present  in 
90  percent,  of  the  cases.  The  mechanism  of  this  reflex  is  still  a  matter 
of  dispute,  and  it  is  not  definitely  HscHirtained  whether  the  break  in  the 
reflex  arc  lies  in  the  sej^ent  between  the^teeond  and  third  ner\'efin«sr 
the  corpora  qnadrigemina  or  is  ihrtaiph  the  sympathetic  ner\'e,  whieh 
has  its  origin  at  iJie  iiivt  dursal  segment  of  the  ntnl.  It  is  a  \'aluablr 
and  early  siga  of  tabes.  It  may  Ite  easily  elicited  by  oovcring  the  tros 
of  tJie  patient  and  then  suddenly  cxp*}sing  tliera  to  light,  or  by  putting 
the  (jatient  in  a  dark  mom  and  with  an  ophtlialmuscopie  mirror  throw- 
ing a  ray  of  light  into  the  eye.  Not  uncommonly  it  appears  Jn  one 
eye  some  time  Ijefore  it  appears  in  the  other.  A  continual  contrsclioa 
of  tlic  pupil  (myosis  spinalis)  in  which  the  pupil  is  rcduocd  to  a  pin- 
point, does  not  react  to  light.,  but  still  resicts  slightly  in  nciMinnuMlaltim, 
is  ob9er\'ed  oecaBionally  io  the  early  stage  of  locomotor  ataxia,  but  in 
the  majority  of  ceases  does  not  develop  until  the  later  stapr  of  the  t^*- 
ease.  In  the  cases  in  which  the  pains  begin  in  the  arms  it  is  an  tarly 
symptom;  hence  it  has  been  reierrcd  to  the  lesion  in  the  first  doreal 
segment  (tf  the  spinal  cord. 

Irrejular  Modes  of  On8«t. — The  preceding  symptoms  are  present  In 
the  first  stage  of  liK-oinotor  atJixia  in  about  fl5  ]H-r  it-nl.  nf  the  mam, 
but  in  the  other  l.'i  per  cent,  the  firet  stage  of  the  disease  presents  oer- 
tain  auumalles.  In  fact,  the  discfliK  may  go  on  for  miiny  nioiitlis  witit- 
out  the  pn>jtcr  diagnoas  being  reached,  as  the  ]>atient  may  he  treated 
by  his  family  physician  for  certain  unusual  symptonis  or  may  be  sent 
to  viy  one  of  a  number  of  specialists  in  eye,  enr,  throat,  stoiuax^, 
bladder,  or  mental  disease,  or  even  to  a  sui^eon,  for  an  nffeetiou  of  the 
joints  or  Ijones.  It  is  neecssary,  therefore,  to  c^msider  the  irregiilar 
modes  of  onset  In  locomoUjr  atjixia  in  the  first  stage  of  the  disense.    Id 
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all  of  tliese  irregular  modes  of  onset,  however,  a  careful  cxiuuination 
of  tlic  patient  will,  iis  a  nile,  reveal,  either  at  the  beg;iiinlng  or  in  the 
oounw  ot'tlic  distreH«inj^  Hymptoms,  the  lo*w  of  kuee-jerk  and  tlie  Arj?}'!]- 
Kiibert^on  pupil.  The.8e  piiysicol  aigu^j  therefore,  are  eesential  to  the 
diagnosiH  of  the  diKcaMe. 

A  very  eoiumon  early  sjiuptom  in  locomotor  ataxia  is  the  sudden 
developnifiit  of^ nffahimnuM.  This  was  llie  first  Bymplnm  in  4  jierceiit. 
of  my  discs.  The  patient  notieec}  doubly  vision.  The  strabiftmus  may 
assume  any  one  of  the  various  poHAihle  forms,  and  is  occasionally  at- 
tended by  ptosis.  The  paralysis  is  iisiially  limited  t^t  ime  or  two  of  tJie 
muscle-s  moving  the  eyelKill.  It  in  not  usual  fortlic  ciliary  nnist^lc  to 
be  jMjnilywHl.  Thn  al«lnccns  may  be  pandyzed,  but  the  troL^hlwiria 
always  esciLpes.  This  condition  of  oculoniotor  palsy  is,  as  a  rule,  tmo- 
sicDt,  Nystagmus  does  uot  occur.  These  ocular  palsies  may  develop 
at  any  time  during  tlie  course  of  the  di&case.  I  have  seen  Uiera  both 
in  the  seeomi  and  third  stages  of  the  atffvtion.  In  some  cases  tliese 
palsies  are  of  syphilitio  origin  antl  indicate  exudations  of  gummy  mate- 
rial upon  the  base  or  a  Bypliilitic  neuritis,  euch  as  occurs  Tilth  great 
fre(|ucacy  la  the  oeulnniotor  nerve  and  oecaAionally  in  the  abducens 
nerve,  and  tlieu  they  subside  rapidly  under  sijccifio  treatment. 

Another  ^mptom  wliich  may  ocvxir  early  is  a  beginning  blindness. 
This  was  the  first  symptom  in  2  per  cent,  of  my  cases.  It  is  due  as 
a  rule,  to  a  ])riinary  optic-nerve  atropliy,  which  oon<iition  may  be  the 
first  sign  of  tabes,  and  may  renuiin  witliout  further  symptomj*  for  many 

ars.     Tliere  is  always,  therefore,  in  eases  of  primary  optic  atrophy  a 

spicion  tlmt  this  synipUini  niav  be  the  precnrsiir  of  a  IfK'xiniotor  ntjixia. 
But  in  fl  per  ccuL  of  cases  of  locomotor  ataxia  of  the  ordinary  tyjw, 
with  the  onlinary  onset,  optic  atrophy  develops  as  a  symptom.  It  may 
devehip  in  tlie  stage  of  ataxia  or  in  the  lust  stage  of  paralysis  ;  hence 
ophthalmoscopic  examinations  sjioidd  be  made  in  ever\*  case  where  any 
suspicion  of  tal>es  exists.  Whery  it  is  tlie  initial  s^'mptnm  the  patient 
first  notices  a  slight  diminution  of  clear  vision  and  an  ini|M.'rfect  pcr- 
oeptiou  of  orilors,  and  eait-fu!  jieriinetrind  examination  of  tlie  visual  field 
will  demoustniteu  dimiuntion  of  the  visual  field  for  color  and  alwj  a  pro- 
gressive diminution  of  the  visual  field  for  light.  At  the  same  time  accu- 
ra(*y  of  ceutnd  vision  diminishes,  a  hazy  apfR-amnce  is  presented  to  all 
objects,  and  little  by  little  sight  is  Uwt.  The  ophthalmoscopic  ap(>ear- 
anooaarethoseof  primary  optic  atrophy.  (Chapter  XXXV.)  Usually 
such  an  optic  atn>phy  is  bilaleruL  Aeeonling  to  Erb's  statistii-s,  optio 
atmphy  is  the  early  symptom  in  1  h  per  cent,  of  the  cases  and  develops 
iu  1  J*  |wr  w^nt.  of  all  (ases  before  the  end.  Of  4.>0  casee  ol»en'ed  by  me, 
■41  cascsshoweil  optio  atrophy,  and  in  1 1  of  these  it  was  the  first  symptom. 
In  cases  in  wliich  it  is  not  tlie  first  s^iuptom  of  tlie  disease,  but  develops 
snbsec[ucntly,  changes  in  the  ophtlialnioscopic  appearance  of  the  disk 
may  be  presented  and  be  visible  to  the  examiner  for  some  time  before 
the  patient  notices  any  diminution  of  sight  •  hence  from  the  very  out- 
set in  any  case  of  locomotor  ataxia  careful  examination  of  the  visual 
fields  as  well  iis  of  the  optio  disks  should  be  made.  While  concentrio 
diminution  of  the  visual  field  is  the  rule,  sometimes  tbe  temporal  half 
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of  the  field  is  more  diminifihed  tnan  the  naaal  hail,  and  occaaoi 
hemiaiiojieia  ha«  lH*n  olwcrved.     C\;iitnil  soolonw  U  very  rare. 

Dmfnesx  and  symptoms  referable  to  llie  audilon'  nen'e  may  be 
among  ihi'  uncxpci^Uvl  aiiit  rarly  eigits  of  ItKnimotiir  HtaxiH.  It  ii 
usiiiilly  |)rf»i)ecl  hy  riiigirif^  in  the  ears  aud  sometimes  by  iittucks  nf 
vertigi;),  or  by  a  coustant  ».>usaliou  of  swiaimiu^.  or  by  diflioilif 
ill  luruing  the  head  and  eyes,  without  the  developmcot  of  VCTtipv 
Kxamiuation  Jo  8Uch  ca«ea  will  usually  show  a  dcafuejs  to  high  iwiteii, 
and  a  progiviwive  diminution  in  the  tone  field  will  ent>ue,  whioh  finallr 
ret^uh^  in  almost  total  deafness.  Thi.s  develui*  usually  first  in  uw 
car,  huf  soon  follows  in  the  other.  Where  there  is  nn  hialory  of 
hereditary'  deafness  due  to  auditory  atrophy,  the  devehipuieiit  of  eudi 
a  condition  should  suj^gcRt  the  possibility  of  tabes.  It  docs  not  ile- 
velop,  liowcvcr,  with  by  any  iiieims  the  frequency  of  optic  atroplir. 
In  fact,  statistics  show  that  deafness  is  present  in  hut  1  p4.'r  cent,  of 
the  cases. 

Crises.  —  Another  mode  of  onset  of  locomotor  ataxia  is  by  the  de- 
veUipmont  of  what  aro  known  n»  "  crisos,"  These  wert*  tlm  firpt  symp- 
toms in  18  of  my  ca^es  and  were  present  at  some  time  in  the  coarse  of 
the  disease  in  -IS  cases,  i.  c.  12  per  oenL. 

The  most  common  crisis  is  tlie  ga^ric  cri«igy  the  patients  arc  cfW 
treated  for  several  years  for  stip|>osud  diseases  tif  the  stomach  and  fnv 
chronic  gastritis,  wbcu  an  examination  of  the  eyes  or  of  the  patellar 
reflexes  would  have  eutsily  demonstrated  that  tlie  cjiuse  of  the  srmi^ 
toins  was  li^'omotnr  ataxi^i.  The  gastric  crisis  Ix^itis  suddenly  wtth 
eevero  pain  in  the  stomach,  with  retching  and  vomiting,  and  this 
vomiting  will  often  continue  for  several  hours  or  d:iys,  all  niateriid  pot 
into  the  stomach  Iwing  imnieiliiitfly  njwted.  Gpcat  pnistnition,  as* 
rule,  follows,  an  intense  anxiety  and  distress.  Careful  examinatitm 
of  the  gastric  c<mtenw  and  of  tiie  gastric  juice  iiiiU  to  reveal  any  (»n- 
Btant  clianges.  In  some  oase^i  the  mucous  vomiting  lb  extremely  acid, 
in  other  causes  there  seems  to  be  a  luck  of  acidity.  The  ix^indition, 
therefore,  is  evidently  not  due  t<»  any  j>rimary  g;isl.ritis  or  disturbance 
of  function  uf  the  glands  of  the  stomach,  but  is  a  true  temttmus  of 
tlie  stomach  of  nervous  origin.  I  have  known  it  to  continue  lor  ten 
days,  reducing  the  patient  rapidly  in  weight  aud  making  it  iKccMnry 
to  sustain  life  by  uutritivo  cncmata.  Pain  is  felt  ainstantly  in  tbie 
epigastrium,  occasionally  abo  bctwcfu  Ilic  shoulder-blades,  and  may 
eucirele  the  body  like  a  ImuhI.  There  is  usually  oonsidepable  tendtrr- 
uettn  in  the  epigastrium,  the  stomach  rejects  all  food ;  then  tiic  act  <^ 
vomiting  is  either  fitlJIe  or  mucus  and  bile  are  rejectetl;  occaMonally 
heraorrhag(?s  occur  in  the  8toma<rh,  luid  the  vomited  material  containii 
Bo-calltHi  cofflt-grouiKls.  The  vomiting  is  always  accomjKinieil  by 
intense  nausea,  by  great  weakness,  frequently  by  psiins  ninning  down 
the  arnts,  and  oppression  acroK?  tlie  chest,  by  palpitation  of  llie  heart, 
anil  by  vertigo.  It  is  not  uncommon  for  the  pains  nf  hx;oinotor  abixia 
to  develop  in  the  legs  during  the  gjistric  crisis,  and  if  the  crisis  (Hx'urs 
in  the  course  of  an  ordinar>'  aise  theite  pains  are  usually  inteumtit'd 
during  the  ori»s.     The  agony  attendant  upon  such  a  crisis  is  so  great 
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as  to  tlirow  the  puticol  into  a  state  almost  of  deliriiitn,  in  whicli  he 
crIfA,  (nmtAtrU  tlic  Ixxly,  niitl  suflferH  all  tite  ii^;riiiii>H  nP  dissuliitioti. 
Hi(!Ooujihs  an<I  intt-stinal  or  rectal  crises  may  accompany  the  giistric 
crLsid. 

Gastric  crisis  terminat«8  suddenly,  either  mider  the  influence  of 
treatment  or  spontaneously,  leaving  tlie  patients  in  a  stite  of  fireat 
prnRtration,  but  usually  with  inor^UMHl  ap{HHire.  Care  has  to  Ik  tjikcri, 
however,  in  feeding  them  to  use  simple  find  easily  digtsicd  food,  in 
order  to  avoid  a  return  «f  the  crisis  ;  Imt  M'hen  ail  iviiii  has  n-jiscil  for 
twenty-four  houra  it  is  safe  to  begin  a  nipidly  increusing  syettemiitic 
course  of  nourishuK'nt,  na  tJie  patient  needs  as  much  fut^Kl  us  llie  stomach 
can  absorb.  Foriy-ulnc  out  of  four  hundred  and  fifty-six  cases  had 
gBStric  crises  at  some  time  during  the  diflcasc.  In  one  patient  under 
my  observation  suoh  a  pwtric  crisis  occurred  at  intervals,  first  of  six 
months,  then  of  three  or  four  months,  for  a  perifid  of  tour  years 
befrire  a  loss  of  knee-jerk  and  the  development  of  the  ArgjOl-Kobert- 
»oii  pupil  fiia«le  it  ptieitive  that  the  condition  pn'HCUt.  wjus  ime  uf  taluks. 
In  the  mwiutime  he  had  been  treated)  by  all  forms  of  diet,  by  lavage, 
etc.,  iu  vain.  The  immediate  use  of  hy[>oderniics  of  mor))l)ttie  in 
lar^  amount  on  the  onset  of  the  crisis  seems  to  cut  short  each  attack, 
thoun;h  they  have  continued  to  the  present  tjme  at  intervals,  even  now 
when  tlif  gyiienil  symptoms  of  the  discjise  are  tjuite  eN-ident. 

Intfjrtfnnl  and  reclal  crutrjt  are  less  common  than  gastric  crises,  but 
may  als»»  1mi  die  first  signs  of  a  loiwmotor  ataxia.  They,  however, 
usiuiUy  occur  in  (he  sc<wjnd  stage.  They  Ix^iii  with  si'ven>  pjitns  in  tiie 
bowels  or  in  the  rectum,  arc  attended  by  a  watery' dianliwa  with  pivat 
tenesmus  and  nipid  cxhauslinn^  and  usually  by  great  thirst.  These 
attacks  may  continue  for  two  or  tliR-e  days,  every  attempt  at  tukiag 
fluid  or  food  being  followed  immediately  by  an  evacuallou  of  the 
bowels.  AAer  tho  ordinnry  contents  are  discharged,  mucus  or  serum 
is  found  in  the  discbai^s.  These  attacks  cease  suddenly,  but  leave 
tho  patient  in  a  state  of  great  proBtralion. 

Lunfugnd  crvtes  are  next  in  frequency  to  gastric  crises.  The  patient 
is  usually  seiiwd  by  a  sudden  and  severe  ouugh,  bcoomcs  hoarse,  and 
has  great  dilficulty  in  breathing,  on  acctiuut  of  an  adductor  spasm  of 
the  larynx.  The  cough  is  a  typical  ner\-ous  cough,  very  loud  and 
harsh,  is  aci^ompttniwl  by  dyspnosi,  and  the  attacks  are  very  wvere  and 
otXTur  every  huur  or  two  for  sevcnd  minutes  at  a  time  and  after  a  short 
duratiou  are  Ufsnally  ntti-ndwl  by  gnail.  frmpicney  of  respinitiou.  They 
may  be  attended  by  attacks  of  gaping.  Physical  examination  of  the 
lungs  fails  to  reveal  any  evideuce  of  hnmcliitis,  but  after  the  attack 
has  lasted  for  some  time  inspection  of  the  larynx  usually  revejds  a  con- 
gestion of  the  vocal  cords,  and  not  inti-equenlly  the  intensity  of  the 
(fough  give*  riisc  to  a  secretion  of  nmcua.  The  attacks  ceaise  as  sud- 
denly us  tliey  appear,  and  are  thus  manifestly  of  nervous  origin.  But 
eight  of  my  four  huutlre*!  and  fifty  i«iiicnl«  had  laryngwd  cri«-s. 

Cliaroot  desiTilied  a  form  of  laryngeal  crisis  which  he  Icrmetl  laryn- 
geal vertigo,  in  which  tJie  patient  feels  a  tickling  or  feeling  of  heat  In 
the  throat,  followed  by  a  sense  uf  suffocation  and  noisy  wheezing  breath- 
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ing.  Thin  isimintKHatpIy  f'tllowwl  by  a  snnse  of  vertigo,  and  thepatjnit 
oficn  falls  fainting  and  n]iciiii.Hcio[is  lu  the  gntund.  In  some  persia% 
especially  tboso  of  a  very  nervous  ooDHlitutJon,  Oppcniietro  luude^ 
covered  that  pressure  ti]>on  the  hyoid  bone  near  to  the  Inrynx  mtj- 
pro«hice  reflex  attacks  not  unlike  those  oocurrinf;  in  larynpreal  vertigo 
and  in  laryngeal  crisis.  The  fact  should  be  reineml>ered  if  padeoU 
sliow  these  symptuniK,  in  onU-r  that  they  amy  avoid  weuriiig  a  tiglil 
collar  or  compressing  the  npck. 

Pharynfjeni  crutat  have  been  observed  by  Op|>cuhcim.  TTiey  ooo- 
sint  of  painful,  mpidly  ocoiirring  acts  of  gwallowiup,  and  as  each  irt 
of  flwalhnvlu^  is  uc(^c>ni|Miiiicd  by  tJie  pastai^e  of  u  certain  amount  uf 
gas  into  die  8ton:iach,  they  are  followed  by  attacks  of  belching.  Tbe 
patient  may  swallow  as  many  as  twenty-four  times  a  minnle  and  ibe 
attack  many  Wt  for  ten  mtnuttw,  giving  riw  to  great  ditttmm  and  a 
souHC  of  uHU^-a.  Attacks  of  hepatic  colic  with  pain  t<imilar  to  tliat  nl 
the  passage  of  a  gallt^tiiue,  and  nltacks  uf  renal  colic  with  {lain  similar 
to  tliat  of  the  passage  of  a  rcual  calculus,  occurring  in  the  c*>urw  of 
tabea  have  been  described  as  hepatic  and  nephritic  crises.  But  iImm 
are  extremely  rare,  and  their  nervona  origin  is  que>(tionable. 

Vesical  and  urdhnd  cn»^^  are  less  common.  They  are  attended  by 
severe  pain  in  tlio  region  of  the  bladder  and  in  tlie  nretlira,  (K^ciirring 
like  colie  in  a  sericH  of  sudden  attacks  with  an  intense  desire  to  empty 
the  bladder  wbieli  may,  however,  not  Iw  wieoessful.  But  one  of  my 
patient;*  had  this  symptom. 

The  French  autlions  describe  genital  crises  in  both  males  and  females, 
consisting  of  grejit  wxtial  excitement  attended  by  sharp  pains  in  the 
orjpuis.      I  have  never  seen  such  cases. 

Attacks  of  angina  [K'ctoria  or  pseudo-angina  have  given  rise  to  tiw 
HUpp-jtiition  that  canJino  rrisett  may  occur  in  the  couree  of  locomotor 
ataxia.  Patientd  are  seized  suddenly  by  jmin  iu  the  h<!8rl  and  by  pain 
running  down  the  left  arm  ;  they  turn  pale,  sufler  much  frrpm  dy.^n< 
and  difitrewi,  with  great  mental  anxiety,  occasionally  faint  away,  but 
gnuiually  n'^eovcr,  ihongh  tlie  attack  may  be  reptaitetl  wvend  times  !□ 
twenty-four  hours  before  it  passes  away  eomjiletely.  Such  attacks  an? 
alway;;  attended  by  a  very  rapid  pulse,  whieii  is  not  infrequently 
irrcgnlar  and,  in  fact,  may  be  preceded  for  several  days  by  an  nndtily 
rapid  heart  action.     The  carOi.ic  crises  are  extremely  rare. 

The  development  of  trophic  di.4turbance8  in  the  joints  and  pci-foniting 
nlwr  of  the  f(K>t  rarely  occurs  as  an  (-arly  symptom  of  h*nitniol(ir 
ataxia;  they  are  mut^h  more  conmiun  as  caniplic^itiuns  of  tlie  later 
stage  of  the  disease,  and,  tliereforc,  will  be  eonsidered  after  the  symp- 
toms of  the  wc*>nd  wtag*-  have  Ik-pu  stndiefl. 

The  Second  or  Ataxic  Stage. — The  second  stage  of  tabce  has  been 
termed  the  stage  of  ataxia  and,  as  a  rule,  ataxia  only  develops  after  ■ 
preceding  stage  of  pain  or  afVr  the  onset  of  some  of  the  more  nuiisua] 
early  symptoms  of  the  disease.  In  a  few  eases  (3  per  cent.),  however, 
I  have  Mi-n  ataxia  appf^r  as  the  very  fir^tt  svinploni  of  hu'cmotor 
atjixia.    lu  all  cases  of  the  disease,  however,  it  develops  finally,  and  is 
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of  the  most  important  and  cbaracteristic  of  the  symptoms  of  the 
aflixitiun,  having  given  its  imme  to  ihv  diseaHC, 

Ataxia. — Atjixut  ninny  l)HtJ('tiiH'(l  hk  iinjx'rffct  ot>nrH!nal!on  of  mna- 
cnlar  action.  For  every  ael  of  the  l>o<ly  h  rtyular  succcssinn  of  movc- 
mfnli-  in  the  niuHclcts  of  pro(M?r  dtrgre**  and  int^Mwity  iind  of  wide  dli*- 
tritiution  itt  neeessHry.  The  simplest  act,  i^uch  as  closing  tlie  fist^ 
crududng  the  knees,  or  the  more  complex  acts  of  nsitif^  from  a  cliair, 
ftamlin^  still,  Liking  ii  step,  or  tlie  finer  acts  of  writing,  or  Imtlontn}^ 
the  cluthin^,  or  playing  a  miuifdl  itir^tniment,  re^illy  involve  an  action 
in  iilnuisit  all  ihr  niu.m;les  of  the  Uxly,  for  thenr  must  l>e  a  pmjM^r 
fixation  of  the  joints  in  order  tliiit  otlier  joints  may  act.  There  must 
W  a  pn»pcr  fixation  uf  the  spine  in  order  that  tlic  balauee  may  be  pre- 
senrod.  Tliere  niusit  Ix'  a  proper  adjustment  of  one  yide  of  the  Wly 
in  oitler  tJmt  ilu-  oilier  may  i)erform  it.*  movements.  Any  eart-fut  study 
of  normal  actjou  will  reveal  at  oneo  the  highly  complex  process  which 
ij<  involved  in  ever)'  movement,  and  the  length  of  time  tliat  is  required 
lo  ai^juire  tlwse  vurtoos  udjuitttHl  movements  demonstrates  that  many 
dtfTt'ivnt  riit*4-)ianiHniH  nnil  cNiniliiiiatioiis  are  rei|t]ireil  in  <inler  to  pnKlii<!e 
motor  etft^K  *>(  iin  adjusted  rliantcter.  The  control  of  all  cxirdinated 
movemeulfl  involved  in  stjiuding  and  walking  is  the  function  of  the 
wrehellum.  The  control  of  all  the  finer  moveroente  of  the  handf<  is 
the  function  of  the  t^erehnm) ;  hut  in  either  ca^  the  e.^(8ential  eimditiuu 
of  n  proper  ciwAHnated  act  is  the  reception  in  the  automatic  centree, 
whether  t)ii-.M!  lie  in  the  Kpinal  tH)rd,  Uie  niivlulhi,  llie  eerehelhini,  or 
the  oerebrum,  of  senaory  irapultrca  Doming  from  the  musclcit,  akin,  and 
jiMDla.  In  locomotor  ataxia  we  have  seen  that  the  lesinu  cutJ*  off  smeh 
impulaos  just  at  their  entnin<!c  into  the  Kpiniil  noni  — the  sensor,-  tnwts 
to  the  ^iuul  (H>itl  h<>ii)g  afl'et^ted  at  tlii»  point — niid  hem^e  impulses 
tleBttned  for  tin-  gniy  matter  of  the  ivtni,  for  the  niL-<lnlla  bv  way  of  die 
eiilumus  of  GoU,  for  tlie  cerebellum  by  way  of  the  columns  of  Clarke 
awl  dirp«;t  ccreW-lhir  tnict,  and  for  the  cerebrum  by  way  of  the  columns 
of  Goll  and  Kunludi,  the  lemniscus,  and  the  iutcmal  capsule  are  all 
faiternipletl.  KctVa-nce  to  the  diagram  (Plate  1.)  will  show  that  a 
Ifion  of  the  posterior  nerve  rooth  deprives  the  nerve  centres  of  all 
informatioo  with  n^ranl  to  tlie  position  of  the  limbs,  the  degrtse  of 
tcMi6i<m  of  the  museli>s,  and  of  all  those  facts  which  go  to  condition 
ciii>nlinub<d  lu'tion  and  c^pillilirtinn.  Ileni^e  it  i>*  to  be  ex|H>ctc4l  that 
in  posterior  Bclerosis  ataxia  will  develop  and  will  be  exactly  propor- 
tionnbe  in  d^ree  to  the  degree  of  the  sclen>sis. 

Ataxia  is  doe  to  a  lo«8  of  a  large  ntmsber  of  different  sensations.  It 
is  partly  doe  to  anaesthesia  of  the  skin,  and  partly  to  a  loss  of  muscular 
mam,  tm  Knr«e  whii-h  Ii^  derive*!  fnitn  the  muscle  spindUw  in  the 
BUiacVqt  and  tcmlnns.  This  is  proven  by  the  fact  tliat  in  almost  all 
cuea  of  ataxia  a  diminuUonj  or  even  htaa  of  mm^mlar  senn.',  van  be 
demoostratc*].  This  is  the  sense  by  which  tlie  situation  and  movc- 
ita  oC  the  limbti  are  aitpreciated  and  by  which  difTereucvg  of  pres»ure 
weight  an*  ponx'iveil.  It  must  be  clearly  distinguisherl  from  the 
•eoM  of  effort  whirl)  is  a  function  of  the  cortc-x  and  is  a  centrifugal 
nitiior  Uian  a  ceutriix-tal  function.     In  almost  all  cases  of  ataxia  care- 
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ful  ^examination  will  demon^tnite  that  the  patient  ia  not  snre  of  ^ 
exacit  poHition  of  IitK  oxtrconities  or  of  their  di-^tiil  partj^ ;  ntnnot  widt 
his  cyc8  cloAcd  roprodiire  in  ouo  hand  or  one  foot  artiBcial  pondou 
given  to  the  other ;  oiiinot  (l!stiiigitis]t  small  tiifTerfUc-cH  ta  wcighui,  ai 
he  Rhould  iu  huilth,  iiitd  insl!iic(ivcly  guides  his  movcmtaits  by  die 
sense  of  eifflit  rather  than  l)y  the  sense  of  ituiwular  feeling.  Anolher 
importjuit  elcraeut  tutoring  into  the  ataxia  is  the  stnsQtion  deriwi 
from  the  joints  and  liganiciiis  of  tlie  joiuta.  Thcae  sensatiouA  uodooU- 
edly  enter  into  the  adjustment  of  motions,  especially  the  sensadou 
derived  from  the  vertebree.  It  is  therefore  evident  that  the  eyvoi^Haa 
of  ataxia  is  dne  to  the  cnlting  off  *}f  numerous  dillercjit  fomut  of  am* 
sation  ivaohing  tl»c  spinal  e!<ird,  but  transmitted  through  it  to  tbc 
various  autoiuutie  centres  whieli  cuulrul  adjusted  movemcntA. 

The  symptom  of  ataxbi  is  shou'u  by  awkwardneae  of  motion,  de- 
veloping gradually  and  uHually  Iteginning  in  tlie  legs.  A  patient  fimt 
notices  that,  on  closing  tlie  eyefl  in  tlie  act  of  washing,  or  in  riding  in 
tlie  night  and  attempting  to  move  aliout  in  tlie  dark,  he  is  uuatt«di 
on  his  feet,  sways  unduly,  and  even  loees  his  iHilance.  He  th«& 
notices  that  tu  attempting  to  dance  or  in  attempting  to  walk  a  straight 
line  he  sways  unduly.  Then  he  finds  that  in  going  np  stiiirs,  in  rising 
from  a  chair,  in  starting  off  to  walk,  iu  turning  suddenly  while  walk- 
ing, or  in  atttrmpting  to  step  with  precision  upon  a  car  or  into  a 
cab  his  feet  are  chuusy  ami  he  stumbles.  If  at  this  stage  or  in  tiw 
stagi'  of  j>inn,  even  before  the  patient  haw  noticed  any  difficulty  in 
walking,  he  is  asked  to  stand  with  his  fi^et  tight  tt^>g«-lher  and  his  eya 
closed,  he  will  Ix-  found  to  sway  unduly.  This  is  the  so-called  Kom* 
berg  sign,  having  first  been  deseribod  by  Romberg  in  1852.  li"  tlui 
aet  of  standing  M-iih  eyes  closed  be  carefully  nbserved  it  will  be  notioed 
that  irn'gular  contractions  are  constantly  occurring  in  the  anterior  and 
pc»fiterior  tibial  luiiscles  and  in  the  nuiwiles  of  the  feet,  unusiuil  niusru- 
lar  efibrt  of  a  whnlly  automatic  character  apparently  being  called  into 
play  tu  aid  in  thi.s  invuhintary  aet. 

The  Gait  In  Locomotor  Ataxia. — As  the  disease  advances  the  gait 
becomes  umcli  distu^be^l  and  a  typical  gait  develops.  The  atepe  are 
irregular  in  their  length,  the  feet  ot^en  being  placeil  too  far  apart; 
the  1(^  are  thrown  about,  their  museular  aet  being  done  to  excess  and 
without  proper  decree.  The  fwt  are  tUmwn  forwani  and  UHed  high; 
they  come  down  with  a  slap  upon  the  floor,  and  it  ot^on  seems  as  if  the 
jftintM  were  l'i>i  1im»s«*,  the  legs  K-ing  thmvvn  ulx^ut  with  :i  fljiil-lik^ 
action.  In  the  later  stages  of  the  di>Kase  the  kneea  ore  frequently 
beat  backward  in  the  acts  both  of  standing  and  walking,  and  the 
ankles  may  turn.  In  rising  fn>m  a  chair  such  a  patient  is  apt  to  Inu 
forwani  unduly  and  sway  bjiekward  and  frnwanl  for  a  moment  beforv 
gaining  his  proper  Imilamre.  He  has  <lini<rnlly  iu  starting  olf,  usually 
taking  hold  of  some  adjacent  object  or  steadying  himself  by  a  cane. 
These  patients  uniformly  watch  the  action  of  their  feet  carefidly,  ami 
many  who  can  Imlaiu*  themst'lves  fairly  by  the  aid  of  eyesight  are 
wholly  unable  to  walk  in  the  dark  or  when  blindfolded.  This  oon- 
dition  is  termed  static  ataxia  in  distinction  from  motor  ataxia,  which  n 
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A  Stale  of  incoonli nation  developing  iu  movemenU  not  connected 
with  fftnndiii);.  Any  test  which  will  involve  the  performance  of  a 
carefully  adjiwti'd  movement  mil  reveal  the  unoprtaintir'  of  motion  in 
thej*e  ]iiitient8.  The  eominon  teat  for  motor  alaxiu  Is  requestiog  the 
patient  to  follow  n  line  on  the  (nr|>i>t  with  liiis  tue,  lo  loiiuh  the  toe  to 
the  finger  L)f  the  examiner  held  io  different  positions,  to  touch  one 
heel  to  the  opposite  knee,  to  eross  the  legs  slowly,  making  the  toe  de- 
scribe u  «>mplele  ein-le  in  the  air. 

The  hands  may  al&<i  become  ataxic.  Teflts  applied  to  the  hands  may 
be  made  by  asking  the  |>atient  lo  touch  some  object  —  bis  nose  or  the 
opposite  ear — with  the  tip  of  the  finger,  with  \m  eyes  closwl,  or  to 
perform  some  wtnple  act,  sueh  as  buttoning  his  clothing  or  writing. 
These  tests  will  reveal  the  beginning  ataxia  in  the  hands  when  the 
patient  iK-rhaps  is  not  aware  of  any  disturbance  in  them.  Later  od. 
when  tlie  motor  ataxia  is  well  devel- 
oped, the  action  of  the  hands  is  quite 
characteristic.  The  patient  extends 
the  fingers  widely  in  making  any 
attempt  at  grasping,  takes  h^d  of 
olywts  too  tightly,  thereby  crushing 
delicate  objects  unintentionally  ;  hiu) 
gresit  dlRiculty  in  buttoning  hi-s 
clothing,  and  tlie  awkwardness  of 
movement  is  apparent  in  every  act 
of  tlie  bands.  In  the  later  stages  he 
may  be  reduced  to  such  a  condition 
of  ataxia  a«  in  Ik*  unable  to  write,  or 
to  feeil  himself,  or  to  dress  himself. 
If  he  is  told  to  pick  up  a  small  object 
there  rnay  be  not  only  an  undue  n|>('n- 
ing  of  the  fingers,  tmt  irregular  and 
unexpected  jerks  of  the  elbow  and 
shoulder. 

\M»eu  the  ataxia  is  well  developed 
testa  demoiiHtrate  an  actual  los.^  of 
the  power  of  iKTi^iviug  dilferenws  of 
weight.  Thus  the  patient  may  be 
unable  to  distinguish  bi-tweena  peimy 
and  a  half-dollar  in  tlic  two  hands, 
and  when  testwl  more  ntn-unitelv  bv 
me:ins  -t  balls  ot  vanous  weights  will  u.  n^otpr  o..!..   iV^^) 

shuw  a  variation    Irom   the   normal 

equations.  The  sense  of  pressure  may  also  be  diminished,  bo  that  when 
objects  are  piled  upon  the  8up|>orted  hand,  such  as  two  or  three  books, 
the  patient  will  be  unable  to  distinguish  between  differences  that  should 
be  apjrarent-. 

Tests  also  will  reveal  r  lack  of  knowledge  of  the  jiosition  of  the 
]iml>s  in  space  when  the  eyes  are  closed.  If  the  finger  or  t"e  be  gras|>cd 
by  the  examiner  on  two  sides  and  movements  conveyed  to  the  joints, 


^' 


364 


LOCOUOTOS  ATAXIA, 


Uic  [)Mtk-i>t  iimv  \je  uniiMc  to  tell  whether  the  finj2;er  or  toe  !»  extended 
or  flexed,  if  the  grasp  is  made  on  front  an<l  Iwck  of  Ute  or  fingwiad 
the  pressure  seoae  ia  preserved,  this  may  convey  the  desired  inforaa- 
tion,  and  tiio  te^t  lie  ini|ierfect.  This  Iu*«  of  tJie  ^nsc  of  poe^tttoo  oi&t 
}je  81^  extri'Dip  that  tlic  jxitient  is  unable  to  any  whinh  leg  is  placed  o«» 
tlie  othtT.  He  may  hisi^  Iiis  lej^s  in  l>ed  and  be  unaware  that  one  a 
hanging;  m\t  and  is  pxjKWcd  to  the  coUl.  One  patient  of  mine  alnn 
had  to  be  enreftilly  heL[>ed  into  the  carriafre,  as  he  wa»  liable  to  Inn 
one  le(;  hanjnn}?  out  of  the  door.  In  the  meet  extreme  forta  of  ataxii 
the  patient  \a  whoUy  tinable  U)  stand  or  to  walk  or  to  n^  bia  haada, 
being  thu-s  apparently  inca|jaritatod  for  all  movement ;  and  he  ii^  thai 
Huid  to  be  in  the  »(tage  of  jMtnilyi^is.  Thus  die  sta^  of  ataxia  maj^ 
on  slowly  and  merge  into  that  of  paralysis  without  there  being  any  nid* 
den  transition  h*.'twwii  the  two  sL'iges. 

Hypotonia.  —  A  ponditinn  of  the  muscles  characterized  by  a  low  of 
tlie  normal  tone  uud  a  leudenuy  to  over-stretching  when  pallc<t  hat 
been  obaerved  in  many  caaes  of  locomotor  ataxia,  and  has  been  named 
h^'potonia.  It  of^n  increases  the  ataxia  of  movement.  It  loada  to  an 
undue  mobility  of  tlie  joints,  the  mueclee  no  longer  holding  tlie  nrtimUr 
surfaces  together  and  it  la  the  cause  of  euoh  deformity  as  is  fthowu  in 
Fig.  lo1^. 

Amesthesia.  —  When  the  stage  of  ataxia  is  fully  developed  decided 
loss  of  sensation  is  usually  presents  The  first  seude  to  be  luet  is  usually 
the  i^ensc  of  fiain.  Irritntiun  of  the  »kin  by  a  pin  or  by  a  needle  will 
develop  un  inability  to  perceive  painful  st>naation«  or  a  very  markal 
delay  in  their  |>on;cptiori.  Thn«i  st^vend  setHiiids  may  etapae  fmm  tlie 
impact  of  the  aredle  to  the  penieption  of  puin,  and  the  h>cation  of  the 
psiiii  may  be  erroneous.  Usuully  the  piiinful  sensitliou  is  erroneously 
located  at  a  levd  somewhat  higher  than  that  at  wliich  it  really  ooonr». 
The  impairment  of  the  sense  o£'  pain  leads  very  ol^n  to  the  negle<-i  of 
slight  injuries,  espcfrially  injuries  about  the  joints,  and  it  is  nndoubte<lly 
the  cause  of  the  development  of  many  trophic  disturliauces.  This  la^k 
of  siMtse  of  pitin  may  al^o  prevent  the  patient  fntm  noticing  tlie  painful 
eflcctf*  (if  lu'jit  or  cold,  even  when  these  produce  injuries  to  the  skin. 
The  luudgi-^ia  is  usually  attended  by  thcrmo-anfesthesia,  in  which  the 
patient  loses  the  sensation  of  temperature  both  to  heat  and  to  cold.  It 
is  my  experience  tbat  cold  sensations  arc  usually  well  perceived  and 
that  the  pstieiits  are  intensely  sensitive  to  all  cold  applications,  eren 
during  the  well-marked  stage  of  ataxi:i.  But  heat  is  very  often  not 
duly  i)ertH;ivcd,  and  very  hot  objects  may  s«^m  only  slightly  warm; 
hentic  tlte  patients  are  in  danger  oi*  being  burned  if  they  are  allowed  to 
lake  hut  Ijatlis  or  if  any  hot  objects,  such  as  bags,  are  laid  upon  tbe 
body.  The  sensation  of  temperature  may  alao  be  delayed  in  the  early 
stage,  even  wlicn  felt. 

Sensations  of  tickling  and  of  vibration  as  tested  vlth  a  tuning  ibrk 
are  commonly  Impaired  iu  the  stage  of  ataxia. 

While  aniPHthesia  is  a  rather  rare  symptom  in  the  stage  of  pain,  it  is 
always  pre-sent  in  s<:ime  dt^rce  in  tlie  stage  of  ataxia.  The  distribution 
of  tliis  aiiastliesia  i-orresjiunds  to  the  distribattou  of  tJie  sensory  nerve 
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roots  and  docs  not  tytrrospond  to  the  distribution  of  the  peripheral 
nerves.'  Thus  aiuestlietiia  is  very  oimiiniinlv  drhiyeil  on  (he  outer  sur- 
face of*  the  k'gs,  in  the  Uiird  himbjir  aria  (Plate  VII.),  iu  the  outer 
half  of  the  fc«t,  or  only  on  the  iiiiu-r  hall' of  th<;  foot  in  the  iivHl  sacral 
artai.  Or  it  may  deveolp  on  the  anterior  surface  of  tlie  thifijlL**  in  ilic 
sceoiid  lumbar  area.  It  has  a  teudem-y  to  extend  from  ouh  ^'giiiental 
ari«of  the  leps  to  another  until  the  entire  lower  extremities  are  partiidly 
auKsthetic.  The  aniejitheftia  si»nietinies  may  api^-ar  high  up  on  tJie 
Irunlv  and  on  the  inner  surfaiie  of  the  arm  from  the  axilla  (downward, 
even  when  the  trunk  shows  no  mgn  of  anip^thesia.  An  insenwitivenet* 
to  pressure  upon  the  nerve  trunk  nltendfl  theiina-Mthesta,  witlint  pressure 
over  the  [K-riplu-nil  uers-e  aa  it  curves  iiroiiml  the  libiilu,  while  pro- 
ductive of  tinpllnji  in  the  foot,  is  not  attended  by  pain;  and  pressure 
upon  the  ulnar  ncr\'e  at  the  elbow,  whilt'  productive  of  tingling  in  the 
finf:;>ers,  is  not  attended  by  pain.  T\m  latter  B}-mptom  vaa  first  pointed 
out  by  Bicmaeki. 

Ft<j.    U'/i. 
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Jomt  Diseases.  —  An  unusual  laxily  of  the  joints  is  not  nncoraraon 
in  the  Bl;ige  of  ataxia.  The  ankles  are  turned  unduly  in  walking, 
either  in  or  out,  the  patient  frequently  stepping  ajKin  the  side  of  the 
foot  without  being  aware  of  it.  The  knees  apfiear  to  I»e  relaxed  so  far 
as  all  muscidar  tension  about  them  is  <x>nocmcd  and  tnrneil  backward 
in  the  act  of  t>tanding  or  in  the  act  of  walking,  (Fig.  160.)  The 
>8c«  I^cohr.     Areli.  t  I^*vch.,  BcL  xxviL,  Qd&,  «iid  Bd.  xxix,,  648. 
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thii^is  appears  to  he  looflc,  ho  thnt  i^ubluxation  onpu  appenni  tn  lir 
imminent.  The  same  is  true  of  the  joints  of  the  fin^^ers,  of  the  imsu, 
and  of  the  rll)ows,  and  I  have  never  Ken  a  eafle  of  well-markeil  ataxii 
in  whieh  undue  extension  of  the  joints  was  not  easily  jjossible. 

It  is  this  relaxation  of  the  ligaments,  tnjji^lher  with  the  atisewTflr 
the  signs  of  pain  on  tlie  prwhiction  of  sueh  nunsiinl  pnjiilions,  viwh 
are  probably  the  active  causes  of  tlie  development  of  the  joint  diBBMea 
of  locomotor  ataxia,  although  these  joint  affections  are  oiimraonly  tcmitd 
trophic  fomplications.  They  have  been  named  Charcot  jointe,  lu  )w 
was  tile  JirsL  to  deM.TiW  thi-ni.  I^uients  very  eommoiily  do  not  ytr- 
ccive  the  Ix^nning  of  these  joint  affections,  and  only  apply  to  a  phr- 

sieiiiii   wlieii    the  joint   is  enormmifliF 
P^o-  ^*SI-  swolk'ti  nnd  full  of  Bnid.     Some  tnm- 

mati^m  \»  tiudoubtcHily  the  active  catR 
of  the  development  of  Cliarcot  jointly 
I  have  seen  them  ver^*  (K>uuiioiiJy  io 
clinic  cases  but  very  randy  amonf;  dx 
higher  classes,  wlio  are  not,  as  a  rule, 
expo^etl  to  injuries.  Among;  one  bua- 
dre<l  and   twenty-six   private  paiieuts 

Pio.  1<12. 


DlWMIinf  hutb  hlp-jnlnu,  win.  iJ.iIm^ 

Uon,  Id  loounuitor  aujUl    y  lean,  de  U  ttel- 
pMritre.) 


ArUin>]j«Uilca  In  itiiiulditr  mat  ilbo*  In 
•UtI*.    (DtJcTtnn.) 


four  had  an  affection  of  die  knee,  two  of  the  ankle,  two  of  the  wrist,  and  i 
one  of  the  t«je.  The  joints  affected  are  most  frequently  the  knec-Jnint«j 
or  the  ankle,  tliouj^h  the  eUH>w  and  the  wrist  m^iy  he  involved,  Tlie 
small  joints  of  toefl  and  fin^^rs  are  rarely  affected.  Several  forms  of 
joint  iliMnise  may  difVelop,  but  it  in  bi  lie  rcinarketl  thiit  these  ilbvitj^*) 
do  nut  follow  the  typiad  forms  of  arthritis  and  that  they  are  out 
attended  by  pain.     The  first  symptom  is  usually  an  eflwioQ  witiiin 


SYMFTOMS. 


Fi<(.  icai 


the  joint  which  goes  on  rapidly  until  the  cavity  of  the  joint  la  enor- 
mously dUtended  by  fluid.  Thus  the  knee  may  be  twice  the  size  of 
the  unaffected  knee,  or  the  aniile  may  be  twice  tlie  size  of  the  unaffected 
ankle.  The  dif-tention  of  the  joint  with  fluid  »~cparat<'s  the  articular 
surbces  of  the  bones,  which  thus  play  irregularly  upon  one  another, 
and  then  patliulo);ical  chauj^cs  develop  in  the  urtirulur  surfai^  and  in 
the  bones  tlictnsclves.  The  tinsue  all  about  the  joint  ruay  also  l>coome 
inflltruttHl  with  fluid  and  (edematous  and  pit  U{)ou  prL-si^uiv.  Tliere  is, 
however,  no  heat,  no  redness,  no  tenderness  of  the  parts,  and  no  pain. 
In  niild  casein  effusion  gradually  tiiubside.t  under  rest  and  the  joint 
returns  to  its  normal  form,  cartilape  and  bones  not  having  been  per- 
nuuieutlv  affected.  In  oilier  e;!***  an  ennnnonfi  thickening;  develops  in 
the  ends  of  the  bones  and  in  the  cjirtila^ijes,  and  a  [K'nnatienlly  enlar^i;ed 
joint  that  is  only  partly  useful  nMiUiioH.  If  the  proeess  gwa  further 
this  eular^Dicnt  is  followed  by  a  progressive  atriipuy,  by  disintegration 
and  diaappcaranee  of  the  cartilage,  by  erosion  of  the  end  of  tlie  bone, 
no  traee  of  the  articular  surface  finally  remaining.  In  thin  last  stage 
nnusual  mobility  of  the  joints  ftdlows,  and  the  anterior  surface  of  the 
leg  may  Iw  laid  n)M>n  the  anterior  snriaw  of  tht^  thigh  without  i>aiu,  or 
the  hijM  may  lie  placed  in  all  sorts  of  [Kisitions  without  resistant*.  lu 
caaes  where  trophic  disturlmnfTes  of  the  joints  iMTur  it  ia  not  nnconimon 
to  find  an  undue  friability  nf  the  lioiu-s,  mt  that  spontaneous  fraotnres 
on  verj'  slight  injur}'  or  muscular  strain  are 
produced  in  the  long  bones,  especially  of  the 
lower  limbs.  Pathological  examination  haa 
Uiiually  shown  a  dilatation  of  the  Huversiau 
canals  in  the  lung  bones  in  these  states,  with 
a  thinning  and  fragility  of  the  compact  suit- 
stance.  This  has  led  to  the  general  uei^ept- 
anoe  of  the  theory  of  a  primary  tii>phic 
disturltanec.  Charoot*«  statement  that  tlie 
affection  of  tlie  joints  cannot  be  entiivly  ex- 
plained in  everv'  case  by  traujuatism  or  by 
neglect  of  painful  affections  must  therefore 
be  admitted. 

Another  trophic  disturl)ance  closely  allied 
to  joint  affe<!lii)n  is  a  permanent  distortion  of 
the  foot  which  develops  gradually  and  resem- 
bles cluli-f<^>t.  A  lianl  Rwelling  usually 
appenra  upon  tl»e  bark  of  the  foot,  and  the 
inner  surface  of  the  foot  becomes  mon*  pnimi- 
nent  on  account  of"  an  addueted  and  inverted 
position,  and  arch  of  the  toot  becomes  flat, 
the  toe^  are  extremely  flexed,  the  whole  fiMit  %ii  shortened,  and  in  at- 
temptj^  to  Walk  the  weight  rests  upon  the  outer  surface  of  the  fool. 
It  is  probablr  that  tluH  is  ilm>  lo  a  ii^ndiinulion  of  factors,  the  lack  of 
muritntlar  uiljuHlnient,  the  relaxation  of  the  ligaments,  and  a  trophic 
disturlwnce  of  the  bones  of  the  foot  coiucidiug  to  jn'tiduce  iL 

Another  trophic  affection   wliich  is  present  in  a  few  cases  in  the 


IVrfonitlim  vlntt  of  Uxr  foot  In  liioi>> 
uiulor  auiitu.     iOI>rniU:l»r.  I 


368 


LOCOMOTOR  ATAXIA, 


ataxic  stage  of  the  disease  is  Ihe  !«>-caIle(l  jierforating  iilcf  r  of  the  ftirit. 
It  x\my  nrigiuatH  in  a  ncgleotpd  corn  or  bniiiim,  it  may  Iw  due  tftM 
injury  of  one  of  t)ie  small  boocs  of  the  foot^  with  coDseqiicol  wia 
ami  suppuration,  or  it  may  be  due  to  a  neglected  hemorrhage  (fiiVcdW 
"  «toi>e  boil  *').  Wliutever  the  origin,  the  lesion  is  a  small  Rina5  Qi-uaDy 
situated  on  i\\c.  ball  of  the  great  toe,  or  between  the  gnsit  ami  next 
toe,  or  utxlt'r  the  little  to<:,  which  sinus  secretes  a  thio  ichuroos  Qoid 
and  refiisoM  to  heal  under  surgic!al  treatJuent.  (Fig- 103.)  In  Uic  w* 
luiijority  of  vxii-K'n  the  nhbenc-e  of  pain  leads  the'  piitient  tn  take  mi 
iiotiw  of  the  f<MJt  until  the  ulcer  is  fully  forme*!,  and  then  exjimiiiutioa 
shows  a  sinus  leadiug  dowu  to  a  bit  of  eunuus  Ixme  wholly  ioBPnaUTc 
and  Aurrounded  on  the  surface  by  an  ulcerated  dermal  ti^uc  awl 
deeper  by  granulating  tissue.  0<tcaisionaJly  a  gangrenoiw  spot  out 
form.  S<Tnipiug  this  uhvr  or  \K»  Hinu»,  injiwting  it  with  antiM-ptir 
solutions  or  with  iodine  usually  fails  to  bo  tbIlowMl  by  lulling,  ind 
occasionally,  if  tiie  disease  gives  rise  to  great  dise^nnfurt,  which  b 
rare,  amputation  of  the  toe  or  exsection  of  tlie  jniDt  may  be  ne<!«8airy. 
I  have  known  such  an  ulcer  to  be  neglected  by  the  patient,  as  it  earned 
no  pain  fi>r  s^^vcnd  ye;irs  and  pnHhioetl  no  deleterious  effects, 

Pdculiar  Bkln  Affections  are  octiasionally  mentioned  as  complit^oting 
tmphic  diwrderft  In  the  sooond  8(age  of  ataxia.  These  are  imiuily  of 
the  form  of  herjwtic  erujttions  whieh  may  be  qnite  extensive  in  the 
legH  or  alxjut  the  iHidy,  or  of  the  form  of  8iil>c*ntnn(-oiis  e(x-hvm(.is<:)*,  or 
quite  widespread  effusious  under  tJie  skin.  Pemphigus  haa  also  beeo 
observed.  Lelow  has  described  a  condition  of  thickening  of  the  dda 
with  los8  of  color  and  d<>w]uamation  not  unlike  ichthyosis.  Ad  im- 
jjcrfeet  growth  of  the  nails  with  unusual  ridging,  peculiar  cur\'atnre,or 
falling  out  of  the  nails  is  not  a  very  unt^^munon  (tmiptiealing  trophit- 
disturbance.      Here  again,  however,  traumiitisra  is  the  ui^ual  cauw. 

Among  trophic  disturhauces  described  hKfseniug  and  falling  of  the 
teeth  have  been  mentioned  with  or  without  severe  toothache.  In  a  fltv 
ea.sos  this  condition  has  g4>nc  on  to  a  necrosis  of  the  bone  of  the  Jav 
with  atrophy  of  the  alveolar  process. 

Irrcgidar  atrophy  in  the  various  muscles  of  the  liody,  esfMX-ially  id 
the  nmm;le»  supplied  by  the  external  poplitejd  nerve  in  tlie  legs  and 
the  ulnar  nerve  in  the  hands,  has  been  observed  in  a  numlwr  of  nsm. 
These  localized  atrophies  arc  undoubtedly  due  to  a  complicating  ueo- 
ritift.  In  tlie  last  stage  of  the  diseas<!,  however,  when  \\w.  piiiienl  is 
confined  to  tlie  bed,  the  entire  muscular  system  may  lie«»me  atrophied. 
And  in  some  of  these  caseit  a  complicating  amyotrophic  lateral  sclemsitf 
has  l>een  fouwl  on  examination  of  the  spinal  cord.  The  atrophy  is  a 
«h)wly  advancing  one,  and  is  atteiuh-d  by  |>aralysis  and  by  n>artion  of 
degeneration.  Sudden  tninsient  pidsies  liave  Ixtii  described  as  itccur- 
ring  in  labc.^  at  any  of  the  stages  of  the  disease  as  similar  to  the 
muscular  palsies  in  the  eyes.  These  may  be  due  Co  a  ot»mpli(utiDg 
neuritis  which  subsequently  reoovera. 

Kvcu  in  tlte  Magtf  of  ataxia  the  muscular  strength  of  the  patient 
may  lie  good,  though  the  lack  of  co«>rdinalion  may  make  it  ap|>»FTDl 
that  he  has  a  true  panilysis.     It  is  only  in  the  last  stage  or  stage  of 
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paralysis  that  any  real  weakness  of  the  muscles  develops.  Erb  affirms 
that  in  (he  early  sta^c  the  clwtrical  contractility  of"  the  nniiicles  is 
slightly  increased  both  to  faradisni  and  g^alvanism,  especially  in  the 
region  nf  the  pcronci,  and  that  in  the  lator  Htatgt'S  there  is  a  dJmlnuticin 
of  i'le<'tri(ail  txiutractJlity  in  tlicse  muscles,  but  never  a  reaction  or  de- 
geuemliuu. 

It  is  not  m  t-a-sy  to  explain  the  sudden  oecun^uce  of  hemiplep'n  in 
a,  altht>u^li  ciwt^a  have  beeu  retronled  in  wliieh  this  \\i\»  appcarwi 
both  ID  the  early  and  in  the  later  stigei*  of  the  (ii^^caw!,  being  tempo- 
rary in  character  and  oecasioiially  aoeompaniiHl  by  epileptiform  con- 
vuleious.  It  sevms  likt^Iy,  howtver,  that  such  altju^ks  of  hemiplegia, 
unlei48  dovelopinj;  as  a  symptom  of  general  paresis,  arc  wholly  inde- 
pendent v'(  the  disease. 

Tlie  genera!  nutrition  of  the  patient  witli  tabes  usually  suffers  in  the 
course  of  tiie  case  fn)m  time  to  time.  In  tlie  early  stage  a  rapid  lutw 
of  weight  with  an»mia  is  not  at  all  uncommon,  and,  as  a  nile,  all  the 
symptoms  of  the  disease  ai'e  exiiggemtcd  during  tlii.-4  [H'ri<»d  of  tem- 
porary nuil nutrition.  If,  by  artiticial  means — gixKl  I'dihI,  :issislants  to 
digetition,  tonii'S,  change  of  climate,  Itatlis  —  this  failing  nutrition  l>e 
arreste*!  and  the  |iiittent  bc^iii  to  gain  in  weiglit  atid  strenglli,  the 
symptoms  of  the  disease  will  gradually  subside,  and  tlms  it  is  evident 
tluit  tlie  genend  condition  of  the  patieut  Ims  a  great  deal  to  do  with 
the  degree  of  sufiering  that  he  undergiK-.^  <luring  the  ctmrse  of  hx-omotor 
ataxia.  Hence  the  very  great  iniportanw  of  su]>erviHing  the  care  of 
the  genera]  health  in  talietie  palieutA,  and  whenever  a  severe  onset  of 
symptoms,  either  an  exaggeration  of  pain  or  raj)id  development  of 
aljixia,  ensues,  every  means  should  be  used  to  increnac  the  general 
DUtrilion. 

Mental  Symptoms.  —  In  a  certain  number  of  cases  of  locomotor 
ataxia  sudden  attacks  of  insanity'  have  iH'cn  recorded.  These  usually 
take  the  form  of  acute  maniacal  exeiienH-nl  or  of  the  less  abmiing  i-on- 
dition  of  (Irlusions  of  grandeur  in  the  form  of  dclusinns  of  re(H)very  fmm 
the  disease,  of  unusual  conditions  of  health,  of  unusual  mental  capacity, 
or  of  tmusual  we:dlh.  Such  insane  states  may  tost  for  several  weeks 
and  tlien  gradually  subside,  leaviug  the  patient  in  a  perfiH'tly  normal 
state  of  mind  with  a  fair  rtrolUx'tion  of  what  has  o«Turrwl.  I  have 
watched  one  such  case  in  which  all  the  symptoms  suggested  paresis, 
but  in  which  their  disappearance  in  the  course  of  thrtH?  montlm  and 
their  failure  to  return  during  the  subsequent  mx  yeitrs  convinced  me 
that  the  iHinditioii  wiu«  not  paresis.  This  is  A  very  rare  complication, 
aad  must  undoubtedly  be  a^'rilH?*!  to  some  intercurrent  allection,  cither 
of  a  toxic  chamctcr  nr  a  jwyclutsis  developing  in  the  course  of  Uih(«. 
In  a  scixind  gn>up  of  cases  it  is  the  first  sign  of  a  beginning  general 
paresis,  which  may  go  on  through  its  typical  stages  and  lead  to  dementia 
and  pandysis.  1  have  seen  this  many  timett.  There  is  undoubteilly  a 
close  ciinncction  iK^twwn  xaW'.^  and  general  paresis,  for  not  only  may 
tal>elics  dfVi'lop  general  paresis,  but  many  pairetics  develt»p  synipt^ims 
of  tabes.  Hence  the  developmeut  of  mental  curoplicivtions  should  give 
21 
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rise  to  the  suspicion  tbat  the  tabotiu  patient  in  a\Hmt  tii  develop  genml 
IMiri'-sis. 

Tlie  iliinl  condition  under  wliicli  mental  compUcatious  may  arWi* 
a  condition  of  widespread  sypliUitie  endarteritis  of  the  oortei,  sod, 
inasmuch  an  inyphiliji  \n  trnch  a  common  cjuixe  of  tahei^,  thi.4  pathologicil 
cdiiditinii  is  to  be  cxjxKrtcti.  Sueh  a  syphilis  of  the  brain  muy  produce 
all  tlic  svinptotiis  of  pjircj^is,  but  may  yiold  to  antisypbilitio  tr»iUtM-Jit, 
with  the  result  that  tJic  symptoms  wit]  gradually  disap|K5ar,  JKuline 
p^jssibly  t/i  iUMiio.  disturhanota*  of  memory  or  somi-  lat-k  of  {x^wer  of  tM-Jf- 
oontrol.  It  is  evident,  therefore,  that  the  oucurreuec  uf  men Lil  5jm|f- 
toms  in  the  <.'ourse  of  lubes  muy  be  due  to  «rvenil  <lifferent  caxaet. 

Rare  Symptoms. — A  few  symptoms  retnuiu  lo  be  noticed  whkfa 
liave  been  recorded  as  developing  occasionally  in  tlic  course  of  tibnA, 
They  are  ei-rtainly  extn'mely  rare. 

The  i>cu]rimr)t«r  jwlsies  oc»^tsi(«uilIy  rtwur  or  become  pr'rmancnl  fnm 
tlie  outset  and  frj  ou  to  develop  all  the  symptoms  of  ophthulinoplcgb 
exteroii  and  interna.  Under  these  eireuuLSlum-es  the  sinibi:-nms  iiwl 
double  vision  become  permanent,  and  ptosis  is  added.  Verv  ofiea  ao 
inei-eau*!-  of  the  diffieully  of  walking  is  a  result  uf  the  4loul>Ie  vi-'ioti. 
Some  f'lrin  of  ocular  [xilsy  w:us  present  at  some  periml  in  one  quartrr 
of  my  iww's.      It  WH-s  jHTrnaiicnt  iu  but  5  pirr  eeni. 

Hemiatrophy  of  the  tonj^ue  has  beeu  reeurdeil  as  iK-^aiHionally  «liv 
veloping  iu  the  course  of  tabes. 

Bulbar  palsy  with  all  its  distre»ting  symptoms  has  bwu  ni-onled 
dcvclupiiig  occasionally  in  labeljc  jtaticnts  and  l>eing  the  active 
of  death. 

Symptoms  of  exophthalmic  goitre  have  been  known  to  develop  io 
tabetic  pritients,  and  usually  have  a  worse  proffnosis  than  ia  the  oidi' 
nary  types  of  the  disease,  the  exophthalmos  beinfj;  extreme..  The  goitre 
large,  the  tachycan.lia  constant,  and  tJie  nervous  tremor  of  the  hwd 
and  body  and  inen^ased  sweating  being  very  distressing  to  tlie  patienL 

The  lar\H{^-d  iTise.«  weasiontilly  leiive  a  enndiiion  of  pt<rmaneu( 
a<hIu<^tor  palsy  of  the  larynx  which  reaulu;  iu  ililficuliy  uf  respiratioo 
that  may  m'ike  I  nic-lieotoniy  lu-ei'fjisary. 

MiLseular  atn)phic8  with  paralysis  may  develop  in  alrooet  any  mtucle 
of  tliL'  bmjy. 

Involuntary  movements  either  athctoid  or  of  the  nature  of  KpaKmodltt 
t\ritchinj!;s  of  the  muscles  have  iK-cn  deitcrilted  bv  various  obser\-er8a8 
an  o<'«isional  symptom  iu  tidies.' 

In  a  few  casi's  a  sudilen  rupture  of  the  tendon  Aeiitlles  lus  heiax 
observed,  usually  occurring  after  extrnordinar)-  efforts  of  tlie  ataxic 
patient  to  preserve  the  balance. 

Paralysis  a^taus  has  been  known  to  develop  in  the  course  of  (ahcs. 

Many  authors  have  [wintetl  out  the  frcijueuey  of  acthir  insitfTiricney 
with  stenosis  and  ^eucral  arti-rial  disease  in  lalK'tics.  In  one  hundred 
and  tweuly-six  eiuiieA  I  found  an  aortic  murmur  in  nine.  This  i^  prob- 
ably owing  (o  the  fact  that  syphilis  is  the  common  cause  in  both  afiW- 

■  Bhein,  Joornal  of  >'crTous  lutd  Menial  XHmssuv  Juljr,  1902, 
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IS.  It  is  hanilv  to  be  tlion^lit  tlint  there  is  any  necessary  cuniien- 
imi  bctwwn  tlio  (IiM.'iiSfS  of  ihc  liliMKlvessels  and  Incomntnr  ntaxin. 
Many  gymptnras  of  neura!«thenia  ami  of  hysteria  may  dfvclnp  in 
tie  patii-'nte,  hut  tlieiKc  an*  to  Itc  aucribod  ratlier  to  the  mental  tlifi- 
of  long  nuffering  than  to  any  HinH'l  effect  of  tin*  It^ftioii  in  the 
conl.  0<r<^rtnaIly  iliulx'tt*  devehips  In  the  course  of  tabc$. 
hi«  npiin  niiisl  Ik-  f^tiisitlcnHl  lui  acridi-nla!  i>e<.'iirrL'nre. 
State  of  Paralysis.  —  The  stage  of  [niraly^is  is  spoken  of  as  tiie  tliird 
of  tabes,  but  there  id  do  hard-and-fast  linv  between  the  second 
and  third  stagfii.  When  abixia  beeunies  »t  extreme  an  to  (confine  the 
puient  to  hijs  chair  or  coudi  he  may  be  said  to  have  entered  u}Km  the 
fll^t^  uf  iianilysin.  In  thiji  staj^'  tlie  symptoms  liitJierto  diw-rilMHl  an; 
cxa^rntictJ  in  intensity,  and  the  danger  of  a  fatal  (emiiuation  from 
onmplitndona  becomes  greater  than  in  tlie  se<.-ond  stage.  As  time  goes 
on  variout*  more  iiniisnal  sympttjnis  of  the  disease  are  actively  developed 
and  the  patient  in  the  stage  of  |>amlyt>is  presents  very  numenius  and 
divefse  itymptoms.  The  chief  danger  of  death  is  from  a  comjili eating 
ejvtitu  or  pyelonephritis;  from  extrt-me  exhaustion  owing  to  a  sudden 
«risM  of  iHime  charaeter;  from  geoeral  exhaustion  (lue  to  naalnulritinn ; 
fnini  iHillmr  jiaralysis,  or  fn»m  some  interenrrent  di^'^ise.  As  a  matter 
i»f  fact,  vrry  few  palienls  die  of  UK'<iniotor  ataxia,  though  eases  have 
bem  rrcurded  in  which  hnirt  f'lilnn.!  lias  devi-h)j>ed  an<l  curried  tlie 
imtient  away  after  a  long  period  of  tachycardia.  The  vast  majority 
of  patients,  however,  die  of  snine  intercurrent  dii^ase.  And  for  tJiis 
nttFMia  many  [HitJents  do  not  reueh  the  stage  of  paralysis,  but  die  while 
_in  the  stage  nl"  utajfia. 

Coarse.  —  The  i-unrn?  of  the  dii^ease  in  loconiMtnr  ataxia  is  by  no 
a  ctmstant  one.     While  the  majority  of  patients  develop  the 
et^Ei?  of  |Hiin  aud  go  ou  slowly  after  (Jiree  or  four  years  to  the 
'at^e  of  ataxia,  and  remain  in  tliat  ?tage  with  gradually  incmising 
ipcoDis  fur  fitlf^n  or  t^vent}'  yi'sirs,  tlien  becoming  {Miraly7<ed,  this 
iii-«l  oHirw  is  not  conf<irnied  to  in  all  cases.     A  t}i>ical  histori'  of 
liU  kind  was  ohtaintil   in  but  elgbty-Miven  out  of  one  bumlre<l  and 
mity-«is  private  enses. 

Oooasiooftlly,  after  a  slmrt  stage  of  pain  iir  without  any  prwT<ling 
of  pain,  the  symptoms  of  ataxia  develop  vcrj*  rapidly,  the 
patient  ibowiog  extreme  incoordination  of  gait  within  three  or  four 
B>>n(i)s  of  the  onset  of  the  diseiise.  This  was  the  history  in  four  of 
ir  patients,  and  ataxia  developed  so  rapidly  as  to  be  clas!<ed  as  of 
oD>wt  iu  six  other  [uitienis.  It  develop!'*!  very  early  in  the 
ID  fourteen  other  (■ases.  Ilenc*  the  early  uppeHranLv  of  ataxia 
Hjr  be  taken  as  typieul  in  about  20  |>er  cent  of  the  eases.  The  siune 
}n*liltOD  of  acute  atjixla  may  be  due  to  an  acute  dia»:Di)uatei-l  myelitis, 
in  which  case  the  further  pn^rctM  of  the  disease  will  fail  to  reveal  the 
trpical  xymptonis  of  talies.  Acute  ataxia  is  a  symptom  iu  muliiple 
neuritis,  bat  the  history  of  the  causation  and  tlie  analysis  of  other 
BViuploixM,  together  with  the  progressive  course  to  rceovery  in  t\iv»e 
eairs,  will  leave  no  doubt  alHiut  the  diagnosis. 

Tbere  ia  a  type  of  cai«  in  which  l>lindncss  upon  optic  atrophy  de- 


372 


LOCOHOTOB  ATAXtA. 


Tclops  earlr.  Tlie  patient  bIiows  no  other  signs  of  the  deMBH  fir] 
several  years,  tlieii  luses  his  knee-jerk,  develops  slight  lightning  piias 
and  son>e  uncertainty  of  movement,  hut  remains  for  many  yetn 
niiKible  of  goin^  ul>oul^  and  doen  not  nufler  from  extrejtm  iiLixin  unul 
yearft  have  e)a|}6ed  since  the  oocurreuoe  of  the  hliuUucs&  This  hislurj 
wa^  obtained  in  nine  vi\»m. 

Ill  iiiiuthiT  oIh-ss  of  j>:iI.!pii(m  giiKtrio  rrises  deveh'p  as  an  earfy 
Bymptom,  but  are  found  In  be  asHoeialed  with  Arg\'ll- Roln-rUmn  pupil 
uiid  loss*  (»f  knct'-jrrk,  anil  then,  afujr  wvtnil  ywirs  of  paroxvernd 
attacks  of  vomiting  and  pain,  tJie  otlier  Bymptoms  of  locomotor  ataxia 
—  paius,  ftcular  pali^ies,  and  ataxia — gradually  develop.  This  hifturf 
WHH  obtained  in  nix  eawi*. 

In  other  caseit,  8till,  the  occurrence  of  oculomotor  palaeA  ttiBodalal 
with  optic  atniphy,  nipid  pulse,  laryngod  cri«Cj^  denfiicsH,  aiid  Imllnr 
symptoms  make  it  evident  that  almoot  all  the  cranial  ner^'es  are  com- 
plieatctl  without  roiicih  alfcetion  of  tJic  spinal  eonl.  It  is  true  that  b 
theije  cases  the  Romberg  symptom  may  Ihj  pn.'-m^nt  ami  a  liw8  of  kwv- 
jerk  may  develop ;  but  the  ordinary  pains  and  ataxia  iniiy  not  appitir 
for  many  years  after  the  cranial  nerve  palsies  have  rendered  the  patient 
a  chronic  invalid.     This  history  was  obtained  in  five  caMM. 

A  few  cased  have,  been  described  of  stvcalled  **cervical  tabca"  to 
which  the  f^ymptoms  of  pain,  numbncftfl,  and  ataxia  have  gruduallr 
ileveloped  in  IuukU  and  anus,  awuH-lutLil  with  At^'ll-U<il>ert*in  pupil 
and  very  often  with  gawtric  crises,  but  in  whieh  the  |iaticntM  hare 
remaiued  for  inmiy  years  perfectly  capable  of  walking  about,  without 
any  pain.s  in  the  li^  and  withimt  any  I088  of  knee-jerk.  But  onv  of 
my  tasei*  showed  this  nMnle  of  onset  and  oourse 

In  other  ca**,  still,  the  sudden  occurrence  of  hemipl^o^  of  epi- 
leptiform ooavulsiiHia,  or  of  psychical  disturbance  of  a  Wmpumry 
ohjinicler  have  proncded  the  ordinary  devehipment  of  locomotor  alalia 
by  one  or  two  yrairs.  These  symptoms,  however,  slimild  not  be  ooo- 
sideivil  aii  l>eloTigiiig  tn  the  distna;  loc(»motor  ataxia  and  sliould  not  be 
couKiileretl  as  pnnlromsita  of  tabes. 

The  furtlier  course  of  the  case  aAer  the  development  of  any  one  of 
tliesc  methods  nf  nnset  is  usually  a  slow  one  in  locomotor  ataxia.  1 
am  convinced  that  the  disease  may  come  to  a  spontaneous  stamisttll  ai 
almost  any  sliigo^  TIilis  I  have  under  my  oltservation  a  gtHitlcman, 
aged  sixty-five  years,  who  for  thirty-five  y«irs  has  had  slight  iitaxic 
pains,  sli^t  ataxia  in  walking,  whii^  requires  him  to  Mm  a  (sne,  but 
does  nut  prevent  his  going  about  at  niglit  witb<Hit  it,  alight  dislurlKmoei* 
in  tlie  function  of  ilie  bladder,  and  all  three  p))ysie:d  signs  of  the 
disease.  The  case  is  clearly  not  a  syphilitic  one  and  has  made  uo 
progress  wliatever  during  the  past  tlttrty-five  years,  during  which  tiiut* 
hia  life  has  been  one  of  eminent  usefuloeM.  I  have  known  other  caaed 
where  the  stagt-  of  pain  has  bci:ii  known  to  last  for  twenty  years  witli- 
out  the  rlevelopment  of  any  ataxia,  all  the  [^yH)i<sd  signs  of  the 
disease  being  pn-)Knt  and  tlie  patient  expecting  all  the  time  lo  hv 
inca)Kicital(Hl.  I  have  known  a  conditiou  of  looumotor  ahtxia  to  ad- 
vance rapitlly  and  by  Uie  cud  of  four  years  to  liave  reached  such  a 
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itc  as    to  render    the  patient    ineapiible  of   walking  without    the 

of  two  men,  the  ataxia  of  the  legs  being  t-xtrcrae.     The 

then  came  lo  a  6i>ontaneous  staiKlstil! ;  the  |«tieDt  luxs  never 

(I  a  6iij[;Ie  pympti>m  alMive  (he  K-vcl  nf  the  nmhilieiis,  his  ataxia  has 

J^vaHmI  Vi-ry  uiieh  iu  ioletisity ;  at  times  he  will  be  ctnitiDecl  to  liis  beil ; 

^ht  times  he  will   be  able  lo  walk  with  llie  aid  of  one  nine.     He  is 

^■cabjtH'l  aUmt  twiee  a  year  to  sutUh-u  severe  attacks  of  pain  tlmt  are 

V"**'*^'  ugiiui?Jii}^;iu<t  n.siuillv  luMt  I'nim  two  U)  liii'ee  wih^Um,  during  wliidi 

tiinc  it  is  uect^^arr  for  him  to  take  fmra  ten  to  fifteen  grains  of  mor- 

phiQc  daily,  but  thei^e  siit)iMde  as  suddenly  as  ihc-y  have  come,  and, 

thaii}j;h  leaving  him  weak  for  a  time,  do  not  dipttrei^  him  in  the  intei'val. 

Tills  ha.«  ln^n  his  hisiory  for  fitWn  years,  and  ho  has  never  during 

tliii<  time  nNpiin-d  tJie  use  of  a  eutheler  or  had  any  ^i^trie  or  inteiitiiial 

^■dUturlianoe.      I  have  known  tlie  stage  of  alaxia  to  lie  arrested  after  a 

^m'ery  flight  irnxwrdi nation  hai?  develojicJ  and  the  patient  to  remain  but 

^Hli^htly  aLtxie,  with  few  otlier  signs  of  tlie  dinejune,  for  twelve  yeai's. 

^\Tnder  tht^se  ein-unisfcinees  it  is  neees^sary  to  be  very  gnanled  in  giving 

a  prognoffis  with  reg.ii-d  to  the  course  of  a  ease  of  locomotor  ataxia. 

Such  patients  are  mn«rh  more  happy  when  (X'cupit'tl  with  tlieir  ordinary' 

lyuuitiuus  and  living  as  nearly  a  normal  life  us  possible.     Therefore,  if 

lerc  is  no  ti-iideiiey  tn  pmgrctu^inn  in  the  case,  it  is  far  W'tter  to  dis- 

a   life   of   invalidism   with  eoiisrtaiit  treatment  and   constant 

for  a  fuvonihle  climate;  and  for  u  new  cure.     It  is  prefemble  to 

rive  these  patients  a  favorable  progn<t«i!i,  making  them  understand  that 

hey   havo  loet    wrlnin    ncr\"e  functions  which    eiuinot   be  regained, 

fjinse  of  a  destniction  of  nervous  tissue,  but  tlmt  ibcre  is  every  hope 

tJial  further  dcstrur-tioD  can  be  averted  by  a  fair  amount  of  care. 

DiAgnosis.  —  The  diagtiosis  of  hM.»nu>tor  ataxia  dii>i.'!4  not  often  pre- 
sent Kay  difficulties  if  the  history  of  ttic  case  is  eareiiilly  studied  with 
a  knowledge  of  all  the  various  methods  of  onset  that  may  occur.     The 
absolute  diagnosis  rests  rather  upon  the  presence  of  certain  physical 
■^Ds  tlian  u{R>n   the  ext-^tencv  of  subjective  sympdims.     Thest;  arc  the 
abaeiici!  of  eoniractinn  of  the  pnpil  to  tight,  the  loss  of  knee-jerk,  and 
the  swaying  when  tlie  eyes  are  cloecl  and  feet  are  approximated.    M'lien 
lany  mie  nf  thc?v>  symptiinis  is  present,  eombimil  with  lightning  {Hiins, 
[with  the  undue  fatigue  after  exertion,  with  parK'sthc-siee,  or  with  atiixia, 
there  slionld  Im;  no  (h>ubt  ulx>ut  the  diagnosis.     Rut  tliere  are  oi-rtain 
which  may  be  mistiken  for  locomotor  ataxia,  and  hence  a  dif- 
rerantial  diagnosia  must  be  carefully  cnnsider<:-d.     MniUpie  nnintiA  fol- 
lowing nlifihiiti^m,  or  poisoning  by  iiix^nic,  or  developing  KuliM-ijUentlv 
diphtheria  or  other  inleelionH  dis4>:i^4-^,  or  developing  willmnt  known 
nuiy  pro«1nce  painn,  ataxia,  and  a  loss  of  knee-j<'rk,  and  pnrace- 
tn  the  limbs.     But  in  (he  nuijnrity  of  tlicsie  cases  the  onset  of 
ihc  syiDptonis  and  tlic  development  of  the  ataxia  are  (ar  more  rapid 
than  in  tabes,  all  the  symptoms  developing  within  three  to  six  weeks, 
and  the  patient  from  being  a  p<-rson  in  fairly  gi^Ml  hcalih  is  early 
reduce^l  to  a  stage  of  extreme  ataxia.     The  history  of  such  cases  will 
UMially  enable  a  diaguoftis  to  lie  reached.     An  exaniiiuition  of  stuJi 
patients  dentoustmtes  that  th^Te  is  no  Argvll-Koliertson  pnptl|  even 
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when  there  is  a  I(ts3  of  knee-jerk,  imtl  that  the  symptoms  are  us  mUc- 
spread  in  the  upper  iis  in  the  lower  extremities,  though  in  toU*  the 
bandit  are  tH>mm(tnly  not  involved  until  the  patient  ha*  been  ataxic  in 
the  \e^  for»«veniI  yejirs.  In  peripheral  neuritis  the  bludtler  mnl  m*- 
tum  are  mrely,  if  ever,  nffeeted,  wliih;  dirtHirluinee  (if  tJieir  iiief-hiinirtiii 
is  iLU  early  sign  in  loexiitiutor  atuxiti.  In  peripheral  neuritis  tlie  diMri- 
butioii  nf  the  antestha^tia,  whi-n  pn:»tent,  i>4  in  the  stix-kinf^-tihaped  aod 
gluve-shupcl  nmna  uf  the  skin,  whereat^  as  already  stated,  in  ataxia  tlie 
diatrihution  of  the  anae-stliesia  w>rres|M)ndrt  lo  the  posterior  nerve  moc 
or  segment  regions  of  tlie  skin,  and  is  particularly  frttjnent  up»D  tht 
trunk  in  the  form  of  a  baud,  a  eondition  never  found  in  niultipW 
ueuritiH.  Tlu^se  points  are  iiHuidly  sufficient  to  CKtablinh  a  flifleretiUtl 
diagi](,isis  IwtwiH'ti  these  two  affeetioiis,  and  yet  I  am  constantly  seeing 
cawes  in  whieh  there  is  some  diffieulty  in  distin^ui^hin^  elearly  bet 
tlie(*e  diwiiw^s,  whieh  a  careful  study  of  tlie  histori.'  always  remo' 
Inasmuch  as  tabes  is  an  incurable  affection,  while  |>enphera]  ueuridx 
almost  invariably  recovers,  the  importance  of  the  diap;i»oai8,  as  tw  u 
profrimeift  i«  oonriTiied,  e;iiiiiot  Ix*  t<K)  closely  iiiisifiled  U|Kin. 

The  diajTtin^it;  of  loeomotor  at-ixiti  fnuu  genenii  pareaU  would  seiwi 
til  be  ver)'  i^iiwy  in  the  iruijority  of  e;i.'«'s,  itiju»much  as  one  is  a  bmin 
and  one  a  spinal-cord  affection.  But  there  are  a  few  caaos  of  genera] 
paresis  which  present  the  typical  sympuwas  of  the  first  stage  of  kiav 
motor  ataxia  —  liphtning  pains,  jarreat  falijziue  in  the  limbs,  a  lotw  of 
knee-jerk,  and  slij^ht  ataxia — an<I  whii'h  al*!  present  the  Arj;>'ll- 
liobertson  pupil.  Tlit'-w  syrnplonif«  develop  ^imultuneu^sly  with  or 
soon  after  the  mental  irritability,  the  loss  of  memorv,  tlie  lack  of 
power  of  coiiwiitnition,  aiHl  the  visionary  and  ex:dtod  ideas  which  fln» 
chnracteristie  of  this  disease.  Not  infre<|iiently  {Kitients  show  some 
distnrlrance  of  speech,  tremulousneas  of  tlie  face,  and  tingling  and 
tn>mor  of  the  hands.  It  is  in  the-se  cases  that  sudden  traoHieut  attacks 
of  hemiplegia  are  to  be  expected.  In  such  cases  the  symptoms  of  tufatt 
do  not  propreas  beyond  the  slight  degn-e  of  ataxia  and  p:iin ;  do  not, 
as  a  rule,  play  u  very  inii»ortiint  rOlc.  It  is  therefore  eviilent  that  one 
should  Ik?  on  the  watch  for  the  development  of  menial  symptoms  in 
any  case  of  lalx^,  and  when  they  occur  the  diagnosis  of  a  general 
nervous  affection  in  which  both  posterior  columns  of  the  cord  and 
cortical  lesions  of  the  brain  are  present  may  be  made.  Nonne  finds  a 
positive  M'asseniuuin  reuetion  in  the  bliNxl  in  the  majority  of  cases  uf 
tabcH  hilt  f;iilf4  lo  find  a  |>oKitive  itaction  in  the  oer<:bros]iiiial  fluid  in 
a  majority  ;  while  in  general  (wix-sis  almost  all  casts  give  a  positive 
reaction  in  tlie  cerebrospinal  fluitb 

The  differential  diagnosis  between  tabes  and  aiaxxo  paraplegia  is  made 
by  tlie  ejctstence  in  that  disi^isc  of  the  symptom  of  spastic  paralysis, 
stiffness  and  rigidity  of  the  limbs,  and  an  increased  knee-jerk.  The 
devclopmeiiT  of  these  additional  t>ymptoms  will  be  sufficient  to  make 
it  clear  that  a  lateral  sclerosis  us  well  as  a  piistcrior  sclerows  \»  present. 
Many  eaws  of  ataxic  [liiniplcgitL  develop  the  sfHislii-  syniptiini!^  with  the 
ataxia,  but  the  pjitients  do  not  suffer  from  lightning  |>a!ns.  Bt^tli  dis- 
eases an-  progressive  and  e<[ually  uafavonibie  in  prognosis. 


TTtFJTMEXT, 


975 


TImt  (lingiKisis  tictwevn  litontiuibir  aUixin  hikI  tliMtiae  uf  the  c*rreftrltum 
nanv  omuuotmlly  tnu.sc  sonic  itifTtcnlty^  init.><miii>h  as  atnxia  occurM  in 
ccrclwllarafiixtiuus.  Bui  ren-tK-)hir  utaxiii  is  whollv  a  »tutic  ataxia  — 
<.,  mo  Ktaxia  uf  walkio;;  luiil  of  iKtliiiiciD};  in  the  upri^^ht  poiiition — 
wben  the  [mticnl  is  lying  down  witli  the  trunk  aiul  li»i<l  supported 
thvra  i>4  no  ataxia  of  the  hauUs  ami  I'eot.  The  stag^iering  guit  of  cere- 
bellar dL-^tfise  is  mnoh  mnrr  irrej^iiiir  than  tho  p:nit  of  Iixinnoliir  fllaxi% 
■ml  it  i^  not  uiirortuiitin  In  cerelwlliir  utrfctiuiiK  to  tinit  u  ti-iKhim^y  to 
■tegger  tnwanl  imi-  nuU:  'VUv  t^tanipin^  ^it  with  thmwing  of  the  feet 
U^  in  not  pn-scnl  in  wrclK'Hardiswisc.  In  many  casesof  cerebellar dis- 
owe  iIh-  knLv-jerk.s  arc  a)>s«'nt,  hut  the  ptipil  reactj§  to  H^it,  there  are 
no  liphtniti^  pain;"  or  numhncjw,  and  mroly  any  hludder  diriturfoaDOQB. 
The  (litfvrcntial  dia^rnosis  of  tahee  fn>m  dti«fiemiiuiff<l  scftrosut  maybe 
mude  from  thealwt-noe  of  pain  in  that  diH^i^e,  from  the  ii>iwjil  exaggera- 
tion of  knee-jerk,  from  the  prompt  aetion  of  the  pupiU,  fn>m  the  pres- 
enw  of  iuti'ntiontd  tn^ninr,  ami  fiimi  tliu  presem-v  of  uysljiginus.  The 
very  many  nther  Minptnms  of  tabes  mentionc*!  fail  to  appear  in  the 
otHirec  of  multiple  solt-n^sis. 

In  many  cjusc^  of  itntratfthmia,  especially  among  phyflicians,  the  sop- 
poaed  abacDce  of  knef-Jerk  is  liable  in  give  rise  to  a  iear  of  the  exist' 
Cflkoe  of  locomotor  ataxia,  mid  iheii  the  eiuty  fatigue  n[>on  efftirt,  tngi-ther 
with  the  «N-ctirreia'e  uf  oei'asirmal  neuRilgie  pains  and  possibly  slight 
irritabilitv  i»f  the  bladilcr,  iltie  to  the  presenet-  of  tirie  iieid  or  due  to 
the  aucnniou  oi"  large  atuouute  of  hysterie^d  urine^  may  leiul  tlie  paUent 
to  floppoMf  tliat  the  more  H^rioiis  disease  i&  inin)inent.  I  have  even 
an  uncertainty  of  gait,  swaying  when  the  eye^  an'  el(»sed,  and  a 
«^>D)plaiat  of  a  ginlle  sensatiim  in  sueh  ]uitient.-<>.  Rut  aearelul  exami- 
iittoii  will  alwavK  deniom^trate  the  itialnirtion  nf  tin'  pupil  lit  light; 
kn«>-ji'rk»  will  iismdly  he  elieited  by  the  Jendrast^ik  method  or  by 
itig  the  tendon  ^luirply  wIh'U  tlu'  |Mitierit  is  not.  expcrling  thisexami- 
tidu.  and  the  very  i^light  iuteiii^ity  of  Ute  xymptitms  and  the  lack  of 
i-elopnient  of  any  of  the  various  nierious  symptoms  of  ataxia,  sueli  aa 
ie  erifM^  or  trw  an^stliesia  lo  pain,  will  enahle  a  diagnosis  tu  be 
rd. 
Vn-ntral  dLigmittts  iK-twiiMi  ittfphUin  of  thf  ttjiintd  canl  or  subacute 
ilitir  tiieiiingiti^and  liK-omntur  ataxia  is  extremely  ilifticult  in  s<m)e 
for  a  syphilitic  meningitis  will  <^use  lightning  jmtntt,  panesthesiic, 
ataxia,  ami  nnt  infnxjuently  in  this  afTcetion  there  is  a  iliminu- 
tioo  or  loss  of  knw-j^rk  ;  hut  tlie  histon*  of  the  case,  lu*  a  nde,  will 
give  a  eine  l<i  the  diagnosis,  for  syphilitic  meningitis  eomes  tm  more 
nipitlly  than  Ii«iimotor  ataxia.  Its  M'mptoms  are  not  as  syninK'triwd 
■a  l])i]#  iu  tabea  ;  it  i»  more  likely  to  he  attendeil  by  pain  in  the  l>aek 
oik)  by  hyperw^tbesin  of  the  trunk.  The  knee-jerk  is  rarely  hwt,  even 
tliongfa  diniiuifhed,  and  may  usually  l>e  elieited  hy  reinforcement, 
'lien'  is  no  h»«s  of  the  pupil  nJlex  to  light.  Tlie  jxiin  in  the  bock  is 
orfie  ai  night,  and  bla<ider  and  rectal  symptoms  are  Urtually  abaetit. 
Treatment.  —  There  are  two  fa^'ts  to  be  noticed  before  entering  afxiD 
orinxiderutiiHi  uf  the  treatment  of  hx'nmotor  ataxia  : 
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1.  The  cl!fu_titve  from  \Ks  \ery  beginuing  depends  upon  certuDdiDpi 
in  \hf}.  m-wTtrnvs  of  the  spiiml  gao);lia  which  arc  [KTiiiiuio.iit  in  ehamettr, 
aud  hence  complete  recovery  hi  juiy  Aay^  is  impossible.  All  that  then- 
pemic  mwisiires  can  hope  to  ac*;orapii.sh  itf  to  am'-it  the  pn»grc#  of  the 
changes  at  the  point  reaehed,  so  that  further  symptoms  may  not  develop, 
and  this,  in  the  majority  of  cases,  is  impoA»ible  with  oar  prexKit 
knowledge. 

2.  y\\e  natural  history  of  the  diseuHe  is  one  of  very  slow  progicai, 
with  [H'riods  of  depidwi  remission  in  some  syn3pt<im9  and  of  sponianeoth 
disjip[Kmnin<,*e  of  othvr  symptoms,  siiul  ;d.so  with  long  |M>ri(K)i«  diirini; 
wbi(!h  the  patient  remaius  in  a  statiouary  condition.  Therapeotie 
measures  m:ty  result  in  producing  an  arrest  of  tlie  difKiise  or  in  caus- 
ing a  remission  of  (xirtain  symptonut,  yet  the  history  of  the  use  of 
iniineroiis  remedies  formerly  employed  but  now  diwarded,  J«liould  Icoth 
us  ihiif  It  is  ofti-ri  a  mit^take  U"  itst;rit)e  rusnlts  whieb  may  be  natural  to 
meuns  which  have  been  wnployed.  It  is  never  to  be  forgotten  that 
the  dcJiirc  for  relief  aod  the  expectatioo  that  it  is  to  follow  the  uae  of 
a  remedy  are  potent  factors  in  producing  temporary  results.  When, 
therefore,  renuirkable  results  are  claimtxl  for  any  new  reme<ly  in  the 
treatment  nf  locomotor  ataxia — as,  for  ttxample,  elet^lrical  upplteatioafli 
nerve  stretching,  and  susjM-nsion  and  the  use  of  tlie  animal  extmcta— 
the  wise  physician  will  show  a  bowimlng  skepticism,  even  when  making 
use  of  every  means  which  mity  give  tlie  patient  relief,  and  will  wait 
for  time  to  prove  what  is  of  actual  service. 

OUmate. —  Patients  sulTeriiig  from  Kicomotnr  ataxia  are  usually  very 
suiteeptible  to  changes  in  the  l>arometer  and  in  the  humidity  of  tbc 
atmosphere.  They  are  n»ore  con)fiirtnb]e  in  a  warm,  dry  climate,  aod 
any  sudden  change  to  (!<>ld  or  to  wet  weather  pnxlui'es  an  increase  in 
their  pain  and  inooiinli nation.  They  alsit  appear  t<i  suffer  more  in  hijH" 
altitudes.  Tbereftire,  It  is  well  for  Uwse  who  can  atford  it  to  seek  to 
mitigate  their  sniTerings  by  residing  in  the  S<>uth  during  the  winter  and 
in  the  North  during  the  summer.  The  climate  of  southern  California 
is  perhaps  tlie  most  equalile  during  the  winter  months,  and  is  certainly 
less  cold  .lud  damp  than  that  of  Florida  or  of  the  Uiviera,  althougli 
these  latter  arc  preferable  to  a  northern  climate.  The  !nerc»Hpd  mift- 
oeptiblltly  to  cold  makes  it  neiKSSiiry  for  the  comfort  of  tlie  [wtient  to 
kei.'p  the  tempcratnre  of  his  house  during  the  winter  at  abttiit  70°  F. 
and  to  pnjtect  him  from  dnuigblj*.  Yet  it  is  rarely,  if  ever,  advi^ubte 
for  lilm  to  abandon  such  au  amount  of  out-of-door  life  as  is  itHxit  con- 
ducive to  health  and  vigor. 

Dl«t. —  It  cannot  be  claimed  that  any  }iarticular  form  of  diei  ta 
advisiible  in  this  disease.  It  is  uot  to  be  forgotten,  however,  that  it  is 
of  great  itnportan(?e  to  keep  (he  [tsitient  in  a  gi>od  general  inrndition 
and  to  increase,  if  possible,  the  nutrition  of  tlie  body,  thereby  retard- 
ing tiie  dIsintegratJon  of  ner\'e  elomeutSi.  Any  sj'stem  of  diet  wliieJi, 
by  excluding  certain  classes  of  foods,  tends  to  derange  tlie  pnK<efl8e9 
of  digestion  aud  nutritiou  should  be  avoidtnl.  T  have  seen  patieots 
much  harmed  by  following  rigid  metlioda  of  diet,  such  as  a  strii 
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MDmitrogmoM  diet,  or  a  diet  of  mciit,  bread,  and  hoc  water,  or  a 
vtigrtnrian  diet,  luwj,  thcreton*,  I  IwiU've  tbnt  a  pcnorotis  diet,  inrliidinjcr 
all  fftriiM  of'  t'oixl,  witii  a  .flight  cx^^x-aii  of  fut  in  tlie  fomi  of  cream  or 
cDd-HvcT  ml,  IK  to  \ie  n^xiiiituciidftl.  A  rather  free  supply  of  water  in 
oonducive  to  tlie  el  i  mi  nation  of  wwU;  pn^Iuct^,  niid  the  use  of  eoffee, 
tui,  and  birr  or  light  wines  in  nKidcration  need  not  be  forbidden, 
tfaoufcfa  anv  indolgence  In  Bplrilii  in  to  be  avoided,  Tobaeco  may  also 
be  aiJovreil. 

ExerciM.  —  From  the  earliest  rtage  of  the  diflca^*  the  patients  oom- 
plain  thjit  any  eflnri,  esp^f-iidly  tliat  of  wnlking  far  or  standing  for  a 
loD]|;  time,  pnMluix-s  an  unutfual  seiiM'  of  fatigue.  It  M-eniH  reasonable, 
thfn'fitrc,  to  Hiuit  fmiu  the  miL'^-t  lite  aiiiDniit  of  exen'iM.'  taken^  and, 
withoat  confiiiini;  the  patient  to  the  house  or  to  his  cliair,  it  is  well  to 
CHutaoa  him  against  any  form  of  exertion  wliieh  is  sufficient  to  produce 
discoinfort.  Later  in  tlic  course  of  the  di^^a^,  when  any  movement 
in  attended  with  ditticuUy,  it  nuiy  be  necessary  lo  urge  upon  the  piitient 
the  doqgera  of  taking  to  his  amrh  or  liedj  and  even  in  tiie  stage  of 
betpleamen  it  is  far  better  for  him  to  sit  up  during  tlie  greater  part  of 
th«  <lay,  uA  tlirre  is  n<i  que^ilion  tliat  the  venous  ^ingestion  of  the  spine 
prodiirfd  by  (iinstant  lying  on  tiie  back  is  productive  of  an  increase 
of  pain  in  this  disease. 

Manage ■ —  During  the  early  stage  and  during  the  last  stage  roaasugc 
may  be  of  SL-rvice.  In  the  early  stage  deep  mnssoge  to  the  muscles  of 
the  buck  promotes  the  flow  of  %'enniLs  hloiKl  thnnigh  the  spinal  vessels 
and  their  sniu<touiotic  hmnelies,  and  is  tlie  t>ctit  lUfuns  of  relieving  the 
ooogr»linn  wliieh  is  supjutstnl  to  exisL  ftiven  at  niglil,  it  otU'ti  pre- 
Tenta  the  onset  of  [taroxy^ms  of  pain,  uiid  seizures  sleep,  e^pei-ially  ii' 
the  paticut  can  be  taught  to  lie  on  his  U-lly  and  not  on  his  baek.  In 
tlie  hat  stage,  when  almost  all  voluntiiry  motion  is  im|MisKihle,  general 
maHnge,  by  promoting  venous  retuiii,  gives  much  comfort  and  aids 
jmtritifHi.  In  llie  long  statiunnr)'  siiigt^  of  ataxia,  when  pains  are  not 
fverc  and  when  suftieient  exercise  c»n  Ih?  taken  In  keep  up  a  fair  cir- 

ibttton,  massage  is  not  necdeil.  In  some  enses  Uie  tenderness  of  the 
skin  prevents  ii«  um;  at  all  tinieH, 

Baths.  —  Almost  every  form  of  hydrotherapy  ha^  ha<l  its  advocates, 

id  it  must  lie  adiniite^l  (hat  there  is  no  nietliml  of  treatment  mi>re 
virinhle  in  ehnmif!  spinal  aftVt-tions  than  the  use  of.lkaths.  To  obtain 
best  results  the  patient  must  lx>  M.*nt  to  some  mineral  bath  in  tlie 
iiuiitrv  where  the  conihini-it  intlnenees  of  change  of  air,  si-eue,  sur- 
n"mdiiigs,  and  iliet,  with  the  rf"gime  of  n  water-cuR'  establishment 
projH'rly  eondurii'il,  ejin  lie  siHturetl.  In  the  summer  monihs  a  (."ool 
mountain  n>9ort  Is  to  be  selected.  In  the  winter  a  southern  mild 
climaU'  is  to  be  sought.  It  is  mwh  to  be  regnnied  tluit  this  country 
offcru  few  sneji  <«iahlishmeuts  as  are  to  he  found  in  Fninee  and  <ier- 
many.     It  is  p^xt^^ihle,  however,  to  find  in  nuiny  ri^ious  the  pro|>er 

L'tlttii«   for  Luthing,  and   well-armiiged   estJd*li^hments  are   rapidly 

lying  as  the  need  Is  felt.    The  mineral  constituents  of  the  water 

uf  mnoh  less  importjtuou  tliuii  the  temperature  of  the  bath,  and 
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when  the  latter  is  correctly  regulated  it  makes  little  difference  whethff 
the  Rpring'  lurntAlieH  $iil|ihiir  ur  sulliie  or  iron  water. 

It  a|)]>ean4  to  be  quito  genci-ully  admitted  by  tfao^  wbo  liave  bad 
ex|K>rie[ioe  with  the  use  of  baths  in  thi^t  di^ea^-  tJiut  tepid  and  warn 
baths  are  preter.il»U»  to  all   otiiers.      Hot   balhs — of  a   lenip-nitun 
exceeding  y""  F. — are  m^nsidered  inJFirtotifl.     They  may  relieve  tw- 
taio  symptoiiiR  t(mnK)ru.riIy ;  in   fa*'!,  no  auiinfl  will  art  more  ()uicldT 
than  a  hut  h:ilh  far  the  relief  of  palti;  bnt  tJie  ulliniate  eflect  of  a  suiv 
ccji^tou  of  hot  baths  i^  to  increase  the  rapidity  of  progress  of  tlte  di«9tft 
and  to  intensify  the  9ympt^)in3,     Cold  Ihi(1i8  at  a  Icinfierature  below 
65°  F.  are  also  itijunutis.     It  seemii  probable  tJiat  <lanip  cold  air  or 
exposure  to  wet  and  <ohl  are  fiintors  in  the  production  of  locoaurtor 
ataJtla,  ami  Hit'  <li,'H'iiin{i>rt  reyultiiig  from  a  wjld  Imlh  is  verj*  gtvnl  Ift 
the  majority  of  jpiuii-ntx.      When  l»aths  are  use»l  it  is  U-tter  to  have  the 
teni]X'r«tiire  uf  tJie  water  vajy  between  7o**  aud  95°  F.,  as  witliio  lh<W 
limits  a  t^uPfieient  alternation  of  heat  and  cold  can  be  secured. 

There  aix'  maiiy  mclhods  uf  using  witter  in  txitlm.  Spiuol  doorlies 
may  be  given  by  directing  a  stream  of  water  of  tw»mo  force  from  a  (*poot 
against  the  entire  length  of  the  tipinc,  the  tf^mporuturc  of  the  water  lieing 
varied  during  the  douche  fmm  i*0°  F-  down  to  75°  F.,  or  ob*e  beiii|{ 
kept  tHmstantly  at  85"  F.  This  tnay  be  osed  for  ten  seconds  daily. 
Or  tlie  jmtient  niny  have  tlic  Kjiiim  spongi^I  willi  water  while  lie  mtsiri) 
the  edge  of  a  tub  or  in  a  sitz  batli.  The  sudden  alternation  ln»m  heat 
U>  cold  —  90*'  to  7-'>*^  F.  —  ill  such  sponging  int\y  be  omphn-ed  at  thtr 
end  of  the  batli.  Koth  thcite  mnthod^  are  to  be  followdl  by  hrifM  rub- 
bing  with  warm  ^>wels.  A  full  batli  at  9U°  F.  for  twenty  miuule#  a 
A  method  frequently  empkiye<i,  and  when  a  course  of  ictdide  of  f>otAfi- 
siiim  is  being  porsueil  tluH  \h  t<»  be  used  daily.  The  *'sidt  rubs"  and 
"  uleniiol  biiths  "  of  viirious  establishments  are  not  objeetionahle,  pr»- 
vided  tlic  temperature  of  llie  water  be  within  the  limits  pres<.'ribeiL 

It  is  evident  that  all  these  pnwedures  act  upon  the  opinal  cirmla- 
tion,  either  by  affeeting  the  calibre  of  the  vascular  system  in  genend 
or  by  producing  such  peripheral  irritation  of  the  skin  ui»  to  c^iuw  refiri 
vaj^>mi)tor  effeets.  In  either  case  the  circniation  iu  the  coni  is  stimu- 
lated  ;  congestion,  whi-tlier  art4>rlal  or  venous,  Is  relievnl,  aud  waste 
products  removed,  with  tlie  result  of  tncn>asing  the  nulrititm.  Su^ 
meitturcs  may  U>  i^rnr-d  on  at  home,  pr(>vtde<l  the  iHiiieot's  means  do 
not  admit  of  tlie  exiK-nse  uf  a  residence  in  an  estahlislimeut. 

Baths  are  not  to  be  continued  for  very  long  periods  eonsccutively. 
It  is  better  for  this  method  of  treatment  to  be  used  thoroughly  twice 
or  three  times  a  year  for  a  period  of  two  or  three  months^  aud  then 
stopped.  The  use  of  tepid  packs  to  the  extremities  or  to  the  abdomen 
for  Hii  hour  or  mon.>  for  the  relief  of  juiiii  ts  highly  reeimimendetl.  The 
extremity  iscnveln|>ed  in  flunnel  wrung  out  in  warm  water  and  covonid 
with  niletl  silk.  The  damp  heat  often  relieves  the  lancinating  pHias 
promptly. 

Oonnter-irritatlon.  —  Counter-irritation  to  the  spine,  whether  by  blis- 
ters, ejinterj-,  setons,  iee-liags,  poultices,  or  cupe,  has  Ikjcq  genenilly 
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whuadtmed  u  a  meuns  of  uure.  In  some  cnscs  p^iDj  !f  severe,  may  be 
RtUeved  by  tfie  upplicatiuii  of  an  k-o-bii^  tu  tlio  spioc  for  a  8liort  lime 
or  by  ihe  une  of  (iry  nippiiit;.  Tin;*',  however,  arc  of  but  tcmp(trar}' 
iKrv.Kv,  nnij  on;  pn»l)ttbly  not  without  a  liarmful  influents  upon  tlie 

prryn"vt  of  Ulc  lirxina. 

A  riiilii  fnnn  of  cuiinter-irritntioD  to  ptunful  parte  is  sometimes  of 
.■in?  ill  n'U4!viiij|j  llic  m'ven;  jwiii.  Tbo  jwrt  may  lie  stmUcil  witll  tt 
iff  bnt-'b,  may  l»e  bwited  by  ii  mustard  pitultirc,  blistering  bcinjf 
avoided,  or  may  be  Btimuhtt«<l  by  liniment,  the  surface  irritation  appear- 
iz^  t«  (xmnl^ruvt  the  pain  of  central  origin.  In  all  I<Kml  applieationH 
Ui  lou>air>tor  atAxia  it  ^houhl  be  remenit>ere<l  that  great  care  is  to  )»> 
abaen'tnl,  for  the  N-»M'ft  of  piin  and  lrin|)4*mtiin>  an-  nflj-ii  iiii|Kiire(), 
■o  liuU  the  pulient  is  uimble  to  perceive  degrees  of  heat  or  ptiiii  which 
■re  lutrmful.  1  f  hot  foot  baths  are  UHed  the  feet  should  not  Ih!  blistered 
unritlingly,  and  if  hot  Ixip*  or  poultices  are  applied  tliey  must  be 
wmtdied,  a»  du  reliant*  «u)  be  plaivd  on  the  patient's  sensations. 

Electricity.  —  Electricity  is  an  a^iit  which  ba^  for  the  past  fiUeen 
jemn  htfou  iiscfl  quite  gencntUy  in  the  mtjitmont  of  chronic  spinal  diB- 
tmeB^f  inoludinf;  hn'omutor  ataxia.  A  galvanic  current  has  l>een  reoom- 
nended  by  Krb  and  otberfi  aa  the  only  fonn  of  electricity  whiiJi  in- 
fllMinci»  the  proffrcss  of  the  disease.  It  is  npplieil  to  the  back,  one 
p<de  Ix'injr  pMOHl  ii|M>n  the  ne^-k  or  iM-twwn  tJic  slumlders,  the  other 
low  duwn  upon  the  luniliar  rej^on.  The  up}>er  pole  is  sometimes 
jtlaccd  over  the  sympathetic  ^n^lia  in  the  side  of  the  neck,  though  no 

ritl^'nrr  ha^  ever  iKfjii  fiiniihhe*!  of  any  dirwt  action  ujjnii  ihe  fi_vni|iii- 
,c  nerves,  and  if  this  nietlirtd  is  iise<)  it  is  wlinllv  empirical.     A  cur- 
of  miflinni   intensity  is  usiwlly  prcfeni'*!,  ibat  is,  a  current  not 
ler  tlian  twenty  milliamp<>rcs  in  streiijfth,  the  electrodes  emplnyod 
iiig  an  nn-u  of  about  one  huiKlred  w^uare  ccutinietin;  (three  by  five 
The  direction  of  the  current,  whether  ascending  or  descend- 
to  lie  a  nuitter  of  iiidijference.    The  dumtion  of  the  appli- 
cation may  Itr  from  three  to  ten  minnlca  daily  or  every  other  day. 

Tlwiwe  who  Were  at  first  enthiisiitstic  regarth'ug  the  effects  of  clec- 
tiictty  in  lix^imolur  ataxia  apitcar  to  he  gradiudly  iiHHiifyiag  their 
opinions,  and,  although  this  inellioil  i>C  trealnient  is  still  pursued  by 
■OHM  specialists,  it  is  now  diseank'^l  by  many  others.  It  is  a  matter 
of  much  doubt  wheiJier  a  curreut  as  wtnk  as  tlial  mentioned  aB*ecis  the 
cpinft]  ooni  at  alt.  It  certainly  fails  to  produce  any  sulijective  periph- 
enl  aenaations,  which  is  the  test  nf  itK  reacbini;  and  affecting  a  periph- 
eral nerve,  such  as  tlie  Aciaiic.  On  the  other  hand,  when  much 
iger  currently  are  nnted  then-  seems  to  t)c  some  danger  of  unplcaaint 
Ita,  such  as  vertigo  and  a  Midih-a  inenii.sc  of  the  symptoms  of  the 
So  little  is  still  known  of  the  exat't  effect  of  galvanism  on 
■pine,  md  Uic  knowle<lgc  of  it*i  action  elsewhere  leads  so  directly 
to  tfav  conclusion  that  it  ciuinot  have  any  efltx^t  upon  the  progress  of  a 
that  it  secrajt  incumbent  upon  those  who  persist  in  thi.t  treat- 
I  either  to  bring  forward  some  positive  results  or  to  clear  thcmsclvcfi 
other  manoer  nf  a  suspicion  of  great  credtUity.     For  my  own 
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|Mirt,  I  iigrof  with  Oowfrs  nnd  MohiuH  that  as  a  tlierapeniio  ap-ni  la] 
l(H.-omotor  utaxiii  it    'va  Uf^olees,  either  as  a    direct    agent   affeeting 
pn^ret^  of  thu-  (lii!<t:ii.se  ur  a-s  u  misiiiB  of  treating  indiN'iduul  vy\a\ 

Suapension.  —  A  mt'tho<l  of"  traitmeat   of  wine   value   ie   th«t 
BUtipendiD}^  the  piitieut  by  his  head  and  nniu  for  luilf  a  mhiatc 
longer  daily.     This  is  done  by  meuns  of  an  nppnratuA  u»cd  by  or 
pedic  sui^-uiis  fur  KUs|K;ii<ling  a  jMTtiuii  during  tlie  appliratiuo  of 
plaster  jacket.     The  only  eare  neeeasorj*  Is  «»  to  adjust  tlie  »upp<i: 
as  to  make  less  traction  by  the  head  than  by  tite  arms  and  to  pail  t 
support  under  the  arms,  so  that  serious  coiupa'ssion  of  tiie  uervof 
veins  of  the  axilla  sliall  be  avoided.     The  patient  i»  pnllcd  up  hIo 
until  th(^  f(*t  aro  clear  of  the  floor.     On  any  oxproftsion  of  dittcomfoi 
or  any  appeariincc  of  synt^ope  the  pnieess  is  to  lje  stop[M-<l  at  onoe. 
is  thiiiij;lit  iM'Ht  to  he^in  by  a  shiirt  s/^m* — one-half"  niiuuU^-  —  ai 
gradually  iucrea^e  the  duration  to  three  or  even  four  miuutca  daily 
twice  ditily. 

It  oc-casio Dally  relieves  some  of  the  m'mptoms,  especially  pain,  sen 
impotences,  and  irajxTfect  eoptrol  of  Uie  bladder  or  rcetuni ;  and  iaa 
few  oases  the  ataxia  has  Ixren  improved. 

Ifedieinal  Trsatment. —  lu  iLiu  majority  of  cases  of  locomotor  starii 
^rphllis  Iiaa  been  the  piTil>able  cause.  It  Ir  not  8U]>posccl  that  the 
disea.sc  it^an  actual  nuinifestatloii  of  syphilis,  but  that  it  ii^a  8e(|uel  of  tt. 

It  13  well  to  make  a  tliomujfh  trial  of  treaimetit  by  aalvarnan  or  Irr 
mercurj'and  iotlide  of  potassium  (Cliap,  XXX VII)  in  ca^ea  of  locoift*- 
tor  ataxia, and  if  a  decidwl  improvement  takes  place  it  is  well  to  contion 
the  iodide  and  to  rep<!ut  the  course  of  mercurial  inunctions  at  inttrrvs 
of  foar  aionlhH,  each  uiercuriul  emirsi*  lasting  fnan  two  to  four  w«'l 
acconiinjt  to  the  tolenition  shown  by  the  patient.     In  ca^cs  in 
tliere  is  a  snbticute  spinal   meningitis  with  the  si.Tlenisis  this  ti 
gives  the  best  results.     Nouue,  whose  ex|>erieDce  in  tlie  trcatmrat 
locomntor  ataxia  by  salvarsan  'm  extensive,  reports  greater  ituj 
ment  atller  itj^  use  than  atlcrthe  use  of  mercurial  treatment.      lie  tliiu 
iliat  it  relurds  the  propjress  of  the  disease.     My  experieiiw  coincid 
with  his.      I  do  not   think   that   it  is    eunitivc.     Sstcihs  c«ui{irn)s 
opinion.'     It  is  to  be  retncmbered  that  the  use  of  mereun*  Imstens 
progress  of  optie-ucrve  atrophy,  and  therefore  in  the  clafs  of  otaO' 
locomotor  ataxia  in  which  o[)ti<--acrve  atrophy  is  the  initial  s^inptom— ' 
a  clasa  quite  easily  «>p:initwl   from  the  oixlinarj' ty|K;  —  tliis  line  oj^ 
treatment  is  not  to  be  employed. 

In  eases  that  are  rot  syphilitic  in  origin  or  in  which  specific 
ment  has  faikrd  one  may  use  other  drugs.     The  lx*t  line  of  treatm 
in  my  opinion,  is  the  use  of  arsenic  in  sninll  dr.iees  (araenions  acid, 
grain  diree  times  daily,  or  the  cacwiylatc  of  sodium,  -jV ''^  '  grain  ihf 
times  daily)  or  the  coutiuucd  use  of  corrosive  sublimate,  -^  grain  thi 
times  daily,  or  both  used  alternately.     Arsenic  is  one  of  Uie  bei*t  net 
tonics,  and  may  possibly  n*tard  the  disintegnition  of  nen-e  fibres  in 
sclerotic  area£  of  tbo  cord.     It  is  best  administered  by  Uypodemue 
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InjectiiUM  of  the  cacotlylate  of  sotla  0.05  at  a  dose  flaily.  Corrtwiv*" 
MiMiniuti*  i»  Iwlit'vetl  by  many  U>  retard  the  |inMlucliou  uf  oonuwtive- 
iimtK  inAuniamtiotiH. 

Erp>t,  whicli  wa»  furiiierly  extensively  enipluyeil,  either  Id  the  form 
rif  fluid  i'ximot,  ^  dnichm,  or  of  crp>liii,  \  t<>  1  jrmin  tfircc  tinK.*^  iliiily, 
U  not,  in  my  ejcperieuce,  of  any  permanent  benefit.  If  it  is  used  it 
iiltould  not  be  fn^^n  (<ontinui>n»ly,  but  only  four  days  in  every  week 
(Cluiroot). 

Nitratf  nf  (silver  hiix  alMi  be<>n  iimhI  fnr  niany  years.  It  should  be 
administf-red  with  kaolin  iti  a  ciij»fule.  MTirn  t^o  pven  it  is  very  liaMe 
to  di^-lurb  thi-  Httiniuch,  and  if  kept  up  for  iiiiy  Irn^th  of  time  di^citlont 
Uic  t;vmB,  mnc*)us  membmnei^,  and  lokiu  a  tlark  blue.  Od  the  tirst  sign 
of  mch  an  effect  it  should  Ix'  stiip]>e(l. 

Strychnine  is  univers;illy  di8<'arde<l  in  the  trearment  of  ataxia,  except- 
ing a»  a  lf'mp«irary  rrtuedy  (**r  the  relief  of  iucoDtiocDce  of  uiine,  in 
wliirh  il  iHi-nNiiiiially  HUi^'ei'dN. 

IVtllailoiiiiit  ha^  u)si>  been  irietl,  but  seems  tf>  have  little  claim  to  use- 
AUocaiL  There  luifc  not  us  yet  beeu  fouud  any  dni^  which  can  be  sixul 
tit  be  ctimtivo  iu  thf  distnwe.  I  have  never  seen  any  benefit  from  the 
use  of  animal  extnietri,  aud  the  ^o-oalled  "goat's  U*mph  treatment"  bas 
fiiil*^  t^i  be  of  the  sligbteflt  ufM>  in  a  numlKtr  of  my  patients  who  have 
tried  it. 

There  are  eertalu  .tyinpinms  uf  ItMyimotor  ataxia  which  n-quire  treat- 

inL  Pain  is  the  ebief  one,  and  for  this  the  nmat  vahmhlL'  reiiKMlies 
ha,n  been  difoovered  rei>ently  in  antipyrine,  aeetanihd,  aud  ptieiim^etin. 
OivcQ  prvferably  in  a  triturated  powder  iu  their  imliuary  dose  am! 
prpeit*-«l  two  or  three  times  a  day,  they  succce*!  in  ipiictin^  (Htin  very 
well.  I  prefer  to  pnyn-rilie  eaeh  n-medy  sepjirately,  usin^  each  for  one 
week  at  a  time  ami  ehan^ii);  about,  ao  that  the  lUme  neetl  not  be  eon- 
Btantly  inermA<4L  Salicylate  of  sodium  iu  10-grain  to  20-grain  doses 
letinii-a  nets  when  the  dnit;s  jiL^t  mcntinut^I  fait.  In  many  eases, 
ever,  reoourse  niuftt  be  hud  to  opium,  ocHleine,  or  morphine.  It  is 
pKviible  to  (HHnhitie  these  dnijp*  with  others  whii^h  neutndize  their 
ible  affects,  as  in  Browu-S6«iuard's  neural)j:it'  pill.  Eventually, 
the  hyiMMli-rmic  u^  nC  morphine  may  be  resorted  to,  and  seems  to  be 
wboUy  hutifiable  iu  a  tli^ea.'w  which  is  very  paiuful  a[id  chrunie.  Gtiwers 
QBNi  obJoride  of  aUiminium  in  5-  to  10-^rain  dtmvs  three  times  a  day. 

Tlir  tTKitment  uf  |KtirifuI  areas  by  the  faradie  bnish,  by  eold  or  hot 
BppliraiionH,  or  by  i-uppiug  tlie  Mpiue,  has  already  \>vcu  alluded  to. 

.VjCaiiut  llie  Crimea  nf  Iixx>molor  ataxia  we  luive  but  one  sure  remeily 
—  vix.,  morphtiit;  hv|MNlcrinicaIlv — and  this  should  be  ustnl  fn*ely  to 
relieve  llie»e  diblrejwin^  (•ymplxinis.  Antipyrim^  and  jiheuaceliu  have 
heeo  reoenlly  rt-atmnu^nded  in  the  treatment  of  giijitric  criwM;  alwi 
oxaUlir  of  cerium  in  lar^e  doses  frequeutly  repeated;  ali«u  bypodermio 
iojtrti'oiui  of  Mrjdmine. 

The  N-n.<4C  of  »tiffi)es«<  which  attends  Uie  Htape  of  ataxia  is  fretjuently 
relieved  bv  the  u^te  of  warm  bath)>,  as  aliTndy  ilest-rilK-d. 

The  jumping  of  the  limbs  which  of\en  annoys  the  patient  towani 
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evening  ib  liest  nuiilnilUHl  bv  brwintde  of  Rodium  ^ven  with  HoflTattn'it 
anndyiie. 

The  difGculty  of  micturition  and  in  thfi  control  «f  the  rpctnin  sritB^ 
timea   arises   from  the  exi8l<»nee   of   uleors  or  old    fttriirturra 
nrethnu     If  such  oonditionti  arr  found  and  are  sui^ressfully  trHil(4 
tltoRc i^yroploiufl  may  l>e  relievfd. 

The  chronic  (^ontttifMilinn  ustinlly  ivi|nirc8  the  hablliml  tisi:r  of 
kxativc  or  eiiiiumUi}  specially  if  opium   is  U'ing  (.Mnjiloyc-*!  for 
relief  of  pain. 

Chn)nit.'  cystitis,  joint  dineafWR,  and  ulcere  of  die  foot  most  be 
acconliog  to  the  usuid  mf-thocU  deHcril)ed  in  surpcal  (cxt-b'M-ks. 

Yuv  llio  optii'-iierve  atrophy  no  tn>ntment   ser-ins  to  bo  of  aruf. 
aUhintgh  hypiHliM'iiiii;  itijtt'tion:!!  of  strychnine  and  the  unc  of  iodide 
potassium  have  their  adbcmnta. 

For  the  relief  of  the  ataxia  a  methor!  of  training  hns  Ihvo  inveiilfd 
by   Freukcl,   of  Hcidon,  which,  if  liiithfully   ciirriwl   mit,   is  u^uallv 
successful.     Tliis  method  depends  upon  the  fact  that  tJie  act  of  wallt- 
ing,  while  ordinarily  automatic,  may  be  v<fluutarily  *Urt'cted.     In  kmi- 
motor  atjixia  the  aulomutio  mecliaDism  isdu*iurbed,  but  an  efibrtof  ibr 
attention  combined  with  a  progressive  training  of  the  muwltii  may 
enabW  one  to  Rec)uire  a  vohintary  gait  which  luwiKts  or  take>4  the  pl»t» 
of  the   mitoiniitie  gjiit.      The   Frenkel  movements  conKitit  of  attempto 
to  follow  a  struijrlit  line,  or  a  curvci!  Hue,  or  a  trianjrie  U|»t»n  the  flour 
with  tiie  tip  of  the  to« ;  then,  when  these  mutiuub  eau  Iw  aceuntdy 
pTfonned  bv  the  aid  of  sipht,  further  iiiotlinKS  sui-h  us  tiihiiii^ji  Mf^ 
of  a  definite  length,  going  up  stair?  and  going  llinxigh  VBrif»u.H  IxidiU 
exercises,  are  learned,     Th<ae  cxe«;iBt»  should  be  gone  through  wiih 
fteveral   timeft  a  day,   the   patient  resting  for  five  minutes  after  everr 
five  niiuules  of  exercise.     While  patientH  can  ac<]uire  thei«  motion* 
tlienisi'l vcs  after  instruction,  yet  it  is  iVniml  that  they  inipn.ve  moeli 
more  rapidly  if  they  are  personally  inHtructinl  by  the  phvi^ieinn  every 
day.     As  a  remdt  of  such    continued   iusiruetion    the  gaii  may  be 
materially  iniprtivwl.     I  have  known  palieniH  who  had  bwn  unable  lit 
walk   for  several    years  to    regain   the  powter.     For  detaiU   of  thi* 
method  the  rejider  is  referrenl  to  Frenkel  and  Goldachneider'ti  books 
tlie  Ircjitinent  of  ataxia. 

Well-fittel  boot*i  with  side  supports  to  the  ankle  and  rublter  beeb 
may  assist  the  ]Hitieut  to  walk. 


m 


[Division  of  the  pwlerior  spinal  nerve  roots  witliin  the  din*  is  ao 
ojK-nition  nMHiiiily  [K-rfonned  for  tJie  relief  of  poiu  and  also  for  ibc 
treatment  of  g:istric  crises.  Such  division  haa  to  be  extensive,  ftwro 
four  to  eight  roold  on  both  aides  being  ilivide<l.  The  operation  is  not 
free  from  danger,  mortality  being  atN^ut  \\)  ]«t  cent,  act-nnling  to  Otto 
Foerster's  i-eeent  statistics:  and  it  is  not  always  sue**j*sful  in  relieving 
eidier  the  crises  or  the  pain.  It  is  Icfs  dangeroib*  in  the  dontal  trgion 
titan  in  the  cervitral  or  lumlwir,  but  slHous  trophic  disturbanoea  an  a 
frequent  sequel.     It  is  a  purely  symptomatic  measure,] 
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Aoqnired  uxl  Caogeoital  Ataxic  IVniplc|iia.     Frieilreich'a  Ataxia. 

History. —  WVsiphnl,  in  1867,  obst-rvc*!  a  wise  iu  which  b^ilh  pos- 
rior  and  hiteml  ct^lumiiB  of  the  cord  were  sclerotic,  Soon  ai\er  Erb, 
ieiret,  and  von  Lcyden  iwu^uized  the  tac^t  tJiat  this  mi\y  be  the 

miiniil  le.aion  in  (u>me  ra*-H  of  locomotor  ataxia.  In  1H77  Kaliier 
nd  !*iek  and  in  i>'7S  Westphal  <lescrilK?<i  combined  selfrosis  as  an 
iudi*|M>iidi>tit  ufTLvtinn.  In  ISSG  Gowers  preHCiitt^d  a  clinical  |>!ctui-t>  of 
a  ili-^aw  which  he  named  ataxic  pura|ih*;^ia  and  showed  its  dc|H'n»h'ncc 
ii|inti  n  f>t'U'r*mi\  of  (he  posterior  and  lalend  cyhnnns  of  the  cord.  Since 
that  time  a  niitnber  of  similar  ca^>s  have  been  puhlit«))c<l,  <>|>ecially  by 
Stnini|K.-ll,  t  >p|tealieim,  Dana,  and  Putnam.  But  eonaidcrable  discus- 
non  has  arisen  in  rc^ird  to  the  e:[aet  nature  of  the  disease.  Some 
RuuDtain  that  it  L'*  a  "Kyi^tcm  tlifteaw>"  nf  the  ftpinal  cord,  by  which  il 
if<  intemJed  to  imply  that  the  lesion  be«!;ins  in  and  is  limited  to  certain 
dvfiiiite  rohiniiLs.  Thi-y  have  i<*v\i  nawL"*  in  which  the  ciiUimiis  nf  (iull, 
Biirdach,  and  the  literal  pyramidal  and  direct  cerelK^llar  txilumus  wi-re 
Hfitf'ted  to>felher.  (Jthere  have  uhowu  thai  the  le^jion  is  nut  strictly 
limited  to  the  various  functional  tracts,  hut  in  much  more  diffuse  than 
it  U  in  4Uoh  diticuses  as  t;ilK-s  or  amyotropliie  lateral  sclenisis.  In  the 
CMus  cZBtniniil  by  them  the  m^^tt  zoni!  of  tlio  eotumn  of  Runl:u>h  waH 
mtich  lew  uETectiil  than  the  remainder  of  the  cuhinni,  iJie  Hcpto-marginal 

d  cnmii-CfimmiHsural  tracts  were  nlfecl^-d,  the  InU.-ml  limiting  layer, 
liie  colimm  of  Oowen*,  and  some  parts  of  the  antcro-lateral  culunm 
were  involved ;  in  a  word,  there  was  it  diffuse  HchTr>tic  pn^n-ss  of  vary- 
ing inteosity  at  different  leveU  <tf  the  conl,  fiMm  which  the  anterior 
portioas  only  and  tlie  anterior  horns  were  exempt.  In  j*onie  nf  these 
cmam  there  wiu  oonsiderable  atrophy  of  the  j^ray  matter  about  the  oen- 
tral  onnal  and  of  the  columnit  of  Clarke,  Kcncc,  Ijeydcn  has  recently 
reafErmeil  that  ounbinc*!  sclenisiH  is  menily  ii  form  of  chronic  diiruwe 
nivelitis;  tlint  da*  dislrihution  of  tlie  hfsion  thnnijfh  lonjf  tnnits  of  the 
oorU  t»  merely  due  to  Uie  structure  of  tlie  orpm,  any  hx^d  lesion  la-ing 
ncoceaarily  followtMl  by  $k>c«>ndary  degenerations  upH-nrd  or  downward 
that  ai«  ptatcr  in  extent  the  nearer  the  lesion  to  the  ]>eripherj'  of  the 
oord(  since  the  lnn>regt  flbres  lie  on  the  nuriace,  and  he  denie.<i  the 

tflteaecT  of  a  K|M^-ial  iliwase  aside  from  chronic  myelitis.  Whatever 
the  outoonu!  of  tlii.t  [ntlinlo}(ieal  contrr>ven(y,  it  retuaina  a  (ai:t  that  the 

ijoritT  of  ollnical  oU^Tvers  roeogniKe  a  c«>mbination  of  sympt^jnut  that 
aoo9titule  a  special  disease,  ina.tmu(rh  iw  they  differ  from  other  reco^ 
aised  di.-icaai-s.     Aud  tlie  uri^u  uf  Uiib  diaeabc  apjKars  to  liave  beeu 
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riglitiv  (]iKc1(w%(I  by  the  investigations  of  Marif,  wlio  tnires  it  to  a 
vascular  cans*!.  It  Is  well  known  that  tlie  «pinul  ei>r*i  is  suppllctl  by 
two  sets  of  arteries,  one  whieh  enters  deep  within  the  organ  tbrun^i 
tiie  anterior  fissiiix'  ami  supplie-s  itti  itnterior  half  ami  its  jimy  mutter, 
tlie  utJier  which  Ben<lH  numerous  bmnehea  into  the  latenil  and  po»- 
terior  columns.  (Kig.  164.)  Any  disease  in  thew  arteries  causing 
an  nniemia  of  the  parts  siippliedi  any  thiekenintj  of  tlie  membrane 
upon  the  iwwterior  half  of  the  iMml  compressing  these  arterie.*,  or  any 
cniulillnii  iinjniirinii;  the  nutrition  of  the  (Nml  bv  bhxMt  reaching  it 
(linntg^i  tliew  vcs-iu'ls  nilj^ht  produce  a  degeneration.  And  the  situ- 
ation of  this  dc^'Deration  wuuld  newssarily  be  in  the  posterior  and 
lateral  ctdumns  to  a  grtiater  or  less  depth.  Thi.s  thw>r\-  seems  to 
ejcpluio  both  tlic  location  of  the  lesion  and  its  diH'usc  eluinicter. 


Fia  104. 
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TIm  dlitrtbulioD  of  Ui«  Hplnal  Rrlcrlf*.  TtM>  fibaid«<l  atttu  nrr  i|h>  rnifob*  «bkb  mn  •cleniUv  la 
ContilnKl  tcli-ruiU,  aiitl  rorr(*i>»ud  lo  Ui?  dial  fi  but  h«i  oCiho  i)vii|Ju!nil  tjiiliTiii  Dtanrtini.    (Marl*.) 

Pathology.  —  Combined  sclerosis  consists  of  a  diffuse  sclerotic  proc- 
ess in  the  spinal  conl  chiefly  limited  to  the  posterior  and  latend  oi)Iumii8. 
lo  cases  of  moilerate  duration  the  lesion  affects  the  cohimn  of  Goll  in 
its  entire  len^tli,  ihe  column  of  Ltiinlieh  in  part  (the  nmt  xoiio,  tlie 
pi'riplu'rd  jMirtion  and  the  part  adjai^nt  to  the  cumniissurf  often  escap- 
ing;), ihe  direct  ccri-Urllar  trjict,  and  tlie  latenil  ]>yniniidal  tnict.  Ill 
castw  of  long  duration  the  latend  limiting  hiyer,  tlie  tract  of  Gowers, 
and  a  part  of  the  antei'o-lateral  tract  adjacent  to  the  pyrumithd  tract, 
as  well  as  the  cells  of  Clarke's  coltimn  and  of  the  central  gray  matter, 
are  also  degeuenitetl  and  the  sclerosis  is  mon!  a)niplete  in  the  ctdumna 
first  affected.  The  extent  of  (he  liwioa  vertic:illy  also  differs  iu  differ- 
ent caflcs,  according  to  their  duration.  In  the  nujorily  of  ctisee  the 
dorsal  n^ou  of  the  w>rd  is  the  part  first  invfilve*!,  and  as  the  case  goes 
on  secondary  degeneration  as  well  un  the  extension  of  the  original  U'sion 
iiicn3i>>i>  tlic  vertical  extent  of  the  sclerotic  pnicess.  In  s^ime  cases  the 
lateral  columns  are  more  ilt-eply  involved  than  ia  others.     la  somo 
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ceaes  tbe  posterior  onlumns  are  Uiosw  first  and  raoBt  scrirtiigly  nffertwl. 
But  if  the  patient  lives  lon/j  enough  ttn*  tiTnitiial  fiir»ntion  is  unc  of 
invasion  (if  tmtlt  cfjliirana  in  their  eutire  li'ogth.     The  vjirvingdest^rip- 
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llwiiliuUaBof  Uir  tvtioB  lo  trDuiblMd  HkriMUur  luvuUr  arlnln.  y\f.  Its,  fvnlcB);  Mr.  1M 
■aiiUle  JorMl )  Kl^.  l>iT,  lovtr  tiling  ;  Mjt-  '^  hiiDbu- ;  Fl^  iGd,  •■rrkl  ivglniia.  In  tlw>  Inubarand 
norali«slan  tlieIul«D  bone  uf  •lt«c«ii'UnK<ti>geii(>»l)(iB  only,   (BiiDM  irlHIaur.) 

tions  preAimtcd  hv  different  authors  cif  theflc  Imionit  iin>  Inrgflv  dtie  to 
the  omi»)ion  of  any  refcreiii''e  tn  th«  ditnition  nf  tlie  disi-Hxe  in  the  dif- 
ferent i-assi,  Putnam  being  the  only  oliserver  tn  di^tin^sh  Wtween 
symptoms  of  Iimfr  und  of  sliort  stimdinfr  tn  (he  siinie  chsw. 

In  suhiiiion  tu  tlie  st'Ierasis  of  the  cord  the  nmjority  of  observers  have 
notiecil  a  thickcniug  of  the  pia  mater,  especially  upon  the  posterior  and 
lateral  surfaws,  \rith  ailhejiinn  to  the  cord.  Sfirae  liavo  swn  a  state  of 
arterio-ttipillary  fibrottin  or  a  tnie  endarteritis  in  the  spinal  vessels. 
The  anterior  ni>rvo  HMiifi  have  been  found  atropbif-d. 

The  eomhinution  nf  soi'ondarj'  ilegeuerution  of  the  motor  and  sensory 
traeta  Roraetiniejt  found  in  advanocd  cases  of  general  paresia  is  not  to 
be  classed  with  this  disaiise. 
25 
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Etiology. —  lAn]v  is  known  of  tlic  cuuse  of  ataxic  paroplcgin,  I'lil 
tlic  widt-sprcail  ilegeiicnitiuii  in  many  columns  ot'  die  conl  has  givmj 
rise  to  the  Hiipixwitinu  timt  it  Is  flue  to  an  inherent  want  of  vitalitr  hij 


the  iit'r\MUs  system  with  a  temhuicy  to  defeneration  Imm  j^oneral 
uutritiou  of  tiie  ueuronca.     It  is  certainly  more  oommon  iu  porw.im  i 
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SeetioD  ifanugb  Uie  lovn  cerrleil  wnl  «huwliig  oauUiwi  Microtia  of  Uk  Istanl  and  iwrttjfcir 
•damns.    (Uu-kln.) 

neurotic  tcnilcney.  It  develo|w  usually  in  malca  in  early  adult  life, 
not  ptiriiculurly  related  to  syphilis,  tliough  it  bus  been  tmced  to  it  in 
some  casps.  In  many  casea  it  follows  extreme  miuculor  eK«'rtiMn,  and 
henoe  la  more  ooDimon  in  workmen  and  those  subject  lo  huig  ninrehes 
or  heiivy  labor.  It  has  been  known  to  develop  aOer  wvere  exhatiM- 
ing  discast'H,  siieli  as  miiemia,  leuutK-yih^uiia,  and  t-anccr,  and  especially, 
as  a  (.'omplication  of  {Krnicious  amemia.  Mario  truces  it  to  endarteri' 
in  the  fpinjil  vessels. 

Symptoms.  — Patients  suffering  from  combined  scleroAia  complain 
first  of  eonsidrrablp  fatigue  in   the  legs  aftoT  phort  walks,  a  sense  of 
niunbiieJH  and  heavincJ48  in  the  legA,  and  of  stiifoess  of  the  niui*eJi.'s 
of  an  unsteadiness  of  gait.     This  nn»teadineHS  of  gait  is  UHiially  wo 
in  the  ilark,  and  gniduiilly  as  mouth's  go  by  the  patient  iK-eonias  di 
tinetly  ataxic.      But  this  ataxia  is  eombine<i  with  a  nither  market!  sti 
ni-HS  in  the  aetion  of  t\v  legs  simihir  to  ihiit  w-en  in  hiteral  seliTC*!?; 
the  feet  ure  not  thrown  high  as  tu  lrxx>motor  ataxia,  but  are  d 
along  tlie  gnmnd.     There  is  a  marked  swaying  when  the  eyes 
closed,     There  iti'  slight  diminution  of  tactile  sensibility  In  tin;  fert, 
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the  thighs,  and  diero  ig  uo  gmlle  sensation.     There  is  &n  exuggeiu- 

of  the  knco-j(?rk.s,  Ami  ankle  clonus  and  Riibiuski's  rvttvx  are  pre»- 

wtiat.     These  iKilients  dti  nnt  wmijiluin  i.it'li^hliiinjj  |Miiii8,  as  iu  loeoriuitor 

ataxia,  and  Uiey  are  Dot,  suhjeet  to  erises.     They  olteo  suHer  from  a 

[dull  ac:hing  senaatioa  in  the  suerum. 

A«  the  case  goes  on,  afV>r  llinN;  or  four  yoam  the  HpORtir  symptoms 
appear  to  surpan^  ilie  ataxic  ttymptoms  in  intensity,  and  spa^tie  pam- 
pl^ta,  toj^ther  with  iu^  rliaracterii^tir  i^ait,  obscurezt  tlie  ataxia.  Ttie-^e 
patientii  MiinelJmes  srifTer  from  tlisturbaneie  of  the  action  of  tlie  bladder 
and  peetum  as  the  disrase  giies  on.  Wlien  th^  ataxia  reiielies  tlie 
upper  exlreniities  tlie  reflexes  are  increased.  The  Aiyyll-Kobei-tson 
pnpil  is  absent,  but  ny^tjigmiis  is  not  intVecjUcntly  develoiK-d,  and  this 
mar  give  rise  to  tbe  supposition  that  the  dit#arie  ia  really  diss(>minat(Hl 
aolerariB.     Optic  atn>phy  has  beeu  observed. 

Tlie  oour>»*  of  Uiu  i«sc  is  a  very  ehronie  one,  but  is  progressive,  in 
Uiis  rnniKft  iliflei'iitg  from  tJie  s|K)ntanetnis  arrest  frequently  seen  in 
|i<(«im<^t>r  at^ixia.  In  the  course  of  eix  or  ten  years  tbese  [Mtientfl 
t>eo>tne  fnlly  paralyisc*!,  are  con6ne<l  Vt  the  IhhI  with  limbs  drawn  up 
and  rifpd,  and  with  all  the  distressing  twitching  of  the  muscles,  spasms 
4if  the  legs  and  back,  and  tendency  to  bed-sores,  which  are  present  in 
nn^-j*  itf  bttenti  si'liTusis  in  the  later  stages.  They  usually  die  of  some 
C'>mp1ieatioD.  Some  i.-ases  arc  more  rapid  in  their  pnigres.«.  This  is 
t^m'tiilly  true  tif  tliosi*  assiH'ialeil  willi  and  due  (o  [.K'nileiims  aiaeniia 
or  some  form  of  toxiemia.  In  thew  cases  the  final  termination  is 
reaches)  within  a  year,  ema<-iatitm,  diarrluea,  and  exhaustion  preceding 
<leath.  Dana  and  Putnam  have  descril)ett  the*;  cases  most  fully.  Aa 
to  tbe  manoer  of  onset  and  course  of  these  eases  there  is  a  wonl  to  be 
[Said.  The  fiicta  preaeuU^^^l  in  the  discussion  of  the  pathology  wuuM 
Indicate  that  the  symptoms  iu  different  eases  may  l>e  quite  different. 
Opf>enheim  <listiugntshe8  two  gr»jnps  of  i-awes  :  one  in  which  the  Hyiu[>- 
tiiins  ..tf  spiisiie  poraple^a  are  more  pnnnincnt;  the  other  in  which 
the  s^nnploms  of  locomotor  Bta.xia  are  more  marked.  In  the  first  the 
epavtio  jmralysis  is  soon  fnllowed  by  the  s\-raptomg  of  ataxia.  In  the 
aeoond  the  reverse  order  is  »ctm.     In  my  ex|K'rienee  the  latter  class  is 

^snore  fn-qucnt  than  tlie  former,  ami  it  is  this  class  which  corresponds 

Hto  the  atoxic  paraplegia  of  (iowers.     It  k  a  very  rare  type  of  spinal 

HafTeciitm. 

^  Diagnosis. — The  diagnosis  of  the  disease  presents  no  difficulties,  as 
i*  evi'leot  from  the  description  o(  tbe  symptoms.  It  cannot  lie  mis- 
taken eventually  for  tain-n  or  for  lateral  si-lenitus  because  symptoms  of 
each  dii*mse  ap|)ear  in  addition  to  those  of  tlte  other. 

Prognosis.  —  The  dismse  is  a  slowly  progressive  one,  and  no  arrest 
in  it*  iiuir**'  ran  \k'  exjuvlfd.  Yi-I  iK^nasionally  i»r^riods  of  remission, 
likr  those  iKHmrnng  in  luciimotor  ataxia,  have  Iweii  oltser%'ed. 

Treatment.  — Trt-atincnt  is  the  same  as  that  in  locomotor  ataxia. 
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FRIEDREICH'S  ATAXIA. 

A  ili'let'tivc*  ilt'Vi'liipniL'iit  of  the  epliuil  cnnl,  wIUl  tlie  pnwIui-lKin  i>f 
nounij^liu  tissue  tjiking  the  place  of  the  detective  or  dt^nemted  fibnt 
ID  a  uun))H:r  uf  vtirious  trucUi  of  thcupiuol  cord,  waa  finit  dcMt'ribcil  hv 
Friedreich,  of  Ilcidelliei-jj,  in  IStiU  and  1870,  and  was  naniixl  Fritd- 
reieh's  nutxia.  Frie^lreich  siippoiiKKl  it  to  be  a  juvenile  fomi  uf  !'»>- 
motor  ataxii),  niid  <'4dleil  attention  tti  its  cxingeiiitid  ori};;in  and  lu  the 
frcr|iienoy  with  wliieh  it  uppeiired  In  several  members  of  a  family.  Tti 
Sclmltze  must  Ik;  given  the  eredilof  Hhowlng,  in  1H77,  tliul.  tlie  dtwue 
\a  not  ri'hilcd  in  any  wiiy  to  h>eiiim<itor  utiixia,  hut  i-s  due  to  a  dpfo-tive 
development  of  the  t*piniil  c<jnl.  There  is,  up[)urently,  n  thiekcned  uod 
uclcrotic  tissue  in  the  posterior  and  lateral  eoliuuua  uf  the  xpiual  cord. 

Fio.  171. 


Tin  IcBkiii  at  FrledTuloti'a  hetnlltttfT  aMsl*.    KHldrv^loptarat  ud  ndrndB  of  titf 
poKcrloTcoliiiutis,    (SchulLie.  l#lirl>k.  d.  N<.'rTi;iikr.,  TuC  U.) 

PsLtholoi^. — Fi^'.  171,  which  ifl  taken  from  one  of  Fricdreicii'fi 
original  ejuies,  demonsinites  tht^-  jmrulinr  ap)x»iranee  of  llio  Fipinal  cord 
la  this  (vjndition.  The  Kpiuid  (H>rd  in  all  of  thesi;  rases  appears  uniutu- 
allv  thill  luid  email,  and  iheru  is  uHiuilly  a  tldekening  of  the  pia  mater 
about  it,  especiidlv  ujhui  the  posterior  surface.  Mieiiiscnpie  examina- 
tion shows  the  pnsenee  of  extensive  degi-nenition  and  tlie  renuiiuf;  of  a 
few  nen-e  fibres  only  in  the  (lirect  cerebellar  tmcls,  the  column  of  Gow- 
ers,  the  hiteral  py mraithd  tracis,  and  in  the  eoluiuns  of  Goll  and  BunJaeh. 
The  exogenous  and  endogenous  fibres  are  brtth  involved  in  the  lesion. 
The  eolumn  tif  (Jol!  is  degvneratiHl  in  its  entire  length  and  is  more  eom- 
pletely  atfectetl  than  the  column  of  Bunhich.  The  root  zone  of  the 
column  of  Bunhnrh  and  the  column  of  Lissauer  oAen  contain  very  many 
normal  fibres.  The  direct  cerebellar  etduron  is  affected  as  well  as  the 
pyramidal  tract.  In  the  antero-lat«nil  column,  Bloeq  and  Marinmro 
have  mdiee^l  ft  diminution  in  the  normal  numl)er  of  fibres.  It  is  evi- 
dent, tiiercfore^  tlmt  a  defective  development  in  nil  the  fibres  of  the 
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HDo]  cord  u  presoDC  wtiirh  is  mora  marktid  in  thi-  iMH^tiinor  (huu  in 
Uin  iiiiterifir  hiilf.  Tin-  ^niy  matter  tif  tlic  wnl  also  slinws  rhaiifji^s. 
There  is  an  wtropliv  of  the  cells  in  both  anterior  nud  pusleiior  honiH, 
J  ffWW  (tIIs  lnjiiig  pn'>*f!Ut  thiui  in  ii  nnrnml  conl.  The  cells  of  the 
Ipolumn  of  Chirkc  arc  notably  dejrt'ucratetl  and  arc  very  few  in  num- 
fber.  0(.-«ii(toniilly  nrouud  the  centr.d  canal  there  is  a  thickening  of 
the  cpendyma  an<l  a  mat)tt  of  Hmall  miind  nrllR.  Koth  poAtorior  luul 
B&t«nor  ner\e  rnjt^  luive  iK-en  found  somewhat  aln>phied.  When-ver 
the  nprve  fihn«  an',  wanting,  a  thit^keniiig  of  the  gliu  lissne  is  evident, 
but  it  t*(  9ec*)mlary  and  not  priniaiy.  All  authors  agree  that  the  dis- 
OMc  is  due  to  an  nrn'si  of  deveJopmcut  of  the  varioii8  systems  of  fibrc-4 
in  the  spina]  eord.  Further  invej^tigutions  sire  aeceesary  to  confirm  (he 
statement!^  of  Mun-tn  that  stwondary  ehunges  in  the  cerebelhnn  are 
alwiiy)^  prc^sont.  Nonne  and  Mena^I  have  slio^vn,  however,  Utal  an 
alrrtplLV  due  to  a  defwlivc  development  of  the  eerebelUim  will  pive 
risift  tn  symptom*  almost  identical  with  ihttso  of  Frie<h'cieh's  ataxia. 
Xht-se  M'niptomj<  have  In-en  Im-sI  desrriljed  by  Marie,  anil  it  is  oOen 
diffii'ult  tu  tliffereutiatc  Fricdreich'e  ataxia  from  Marie's  form  of 
ccrt'lM-'llar  atrophy. 

Etiology. — The  dlfease  appears  in  childhfKxl,  and  is  sometimes 
pnwiiit  in  sevend  memliors  of  th(?  »amt^  (amily;  Iienee  it  has  been 
tennc»l  lierwlilary  In  the  «isea  ubf<en'wl  by  me,  however,  but  one 
li'liild  out  of  several  was  uH'wted.  It  occasionally  devohijis  after  stmie 
■)f  tlie  iafe^'tious  disea^vof  ehildliood,  which  iuft»;tiua  m  ttiipponeil 
tan  inherent  tendency  to  iniix-i-fectprowth.  In  Friedreich's 
kllMm  in  t\w  parent-*  wa?*  siipjHwed  in  be  (he  cause.  Ojipcn- 
hcim  believeit  tliat  it  may  be  a  manifestation  of  hereilitari'  »y]i)iili8. 
Il  may  be  eou^nitid,  the  children  never  devetopiri)^  the  |M)wer  tu 
fftand  or  walk.  It  is  usual,  however,  for  the  symptoms  to  make  their 
uppeaiuotv  from  th»'  -lixlh  tft  the  eighth  veur  of  life,  llumgh  cjisch  are 
UD  reoonl  of  as  late  a  development  as  the  sixteenth  year.  Boys  are 
iiuon^  fn.-«jueutly  affecie<l  than  girls. 

Symptoms. — A  slow  on^t  during  <-i)iI<lho(>d  of  s^nnptoms  which 

lire  a  ooml>inai.ion  of  Aparitic  paraplegia  anil  ataxia  l8  chanurterislic  of 

Uiia  dim-six-.     As  the  child  liiirnti  to  walk  it  is  found  that  he  ii^  unsteady 

inn  bin  fetl  and  awkward  in  his  gait,  Iw'ing  liable  lo  fall,  antl  he  Btag- 

gtrrs  in  a  manner  saggvstive  of  cerebellar  disease.     He  walks  slowly 

with  little  Hte)i6,  unsteady^  with  feet  far  a]iart,  and  some  tendency  to 

imp  the  foot,  but  the  legs  are  not  thrown  aU)Ut  to  the  degn-e  that  is 

it  in  tal>w>.     When  the  child  attemptfi  to  sUttHl  lit*  sways  fnim 

to  mde,  the  muwlew  of  (be  legs  ituiiract,  and  the  head  moves  as 

as  the  IitmIv  in  the  attomptd  to  pri-.serve  tlie  bidanec.     Closing  the 

\vxrt.  increases  this  unsteudinem.      \^  the  ataxia  inercascti  a  cvrtatu 

I  riffiility  of  the  h^gs  In^gins  to  apiK-ar,  and  this  i^  eomnionly  att*mded 

by  K  oootiWTture  of   the  pwterior   tibial  gtrmp  of  muscles^  ean«Ing 

tt  talipes  cqainus.     This  defornnty  ot'   the  f«Mit  makes  walking  still 

mom  dtflBcult  until,  little  by  little,  the  child  Ixt^onuw  inea|Hible  of 

ateudiiig  of  walking  ahaie.     Fig.  172  shows  the  ordiuur}*  appcuraooc 


Fwdl 


390 


FtaKDRBICa'8  ATAXIA, 


Fro.  172. 


of  ane  of  these  cliiMren  in  standing,  and  Fig.  173  shows  the  chu' 
atrtpriHlio  dftfonuity  of  the  foot.  When  the  child  Ia  quiet  axul  seated 
conKtant  oscillation  of  the  body  and  of  the  head  is  obaer\'fd,  a  »j*mplom 
whii'h  prevented  the  photograph,  Fig;.  172,  fnini  U'lng  dear  io  ool- 
line.     ThiR  ta  not  a  irhorea-like  Iwilirhiri^,  bei^iii^  it  Ik  nhtwer  than  iht 

movcnipiit  of  ohona,  and  a^*  effort  to  kiH'p 
still  increases  this  oscillation  it  reminds  udc 
of  the  intention  tremor  of  cUeecntinaltid 
sclcroeis.  Tlic  arms  are  lew  complctd; 
affected  thau  tlie  lep*,  but  tjiey  share  in  tbr 
atuxtu  iind  in  tlir  intentional  tremor,  fv^  that 
the  child  is  Kuun  inea|uicituted  fmm  feitlitig 
himtM'If  or  dreeing  hinL'^'If. 

In  iJic  Inter  stiiget*  of  tJie  ufTeetioD  a  (nw 
liar.dysi)?  may  deveUip  in  the  lepf  of  the  type 
of  spastic-  piintplegia,  the  niuacles  belii;;  m 
coutrHctiired  and  rigid  that  they  caiiiMM  bt 
voluntarily  moved. 

Early  in  the  disease  nybtaginus  develops. 
It  \n  not  present  when  the  eyes  are  cpiiel, 
bnt  buettmes  visible  on  any  attempt  ut  tum> 
ing  the  eyes  from  side  to  side.  Pandysii*  «l 
the  oetilnr  niiist'les,  however,  doe*  not  occur, 
and  there  is  no  tendency  to  optic  atrophy^ 

II    ■        ^^  A  distHrlwnce  of  speech  is  eommcmly  p 

H    1    U^  ent  in  these  children.     The  speech  ia  slow 

H     ^^1  and  difficult  und  iudi«(tinct,  not  unlike  the 

H      ^^V  sjHH.'1-liof  diHKeniinnttNlM^Ienitiis.     Tlie  titngite 

H      ^^L  «kn  l)c  protruded,  but  usually  shows  fibrillary 

H      ^^1  trt'uiors. 

W       ^H  There  is  rarely  any  disturbance  of  eeaii- 

■  ^H  bitity  in  tlie  affk>te<[    limbs,  and  shooting 

I  ^H  pnins  are  not  complained  of.     S>metiiiuvt  tlie 

f  ^B  rigidity  of  the  limbs  gives  rise  Uj  mtuMnilar 

,t^SMJK  '*\.       pain.     The  |iutellar  n-flex  Is  diniinislied  or 
H  '      JoHt  early  in  the  discoac,  but  the  pupil  rvflex 

^^       f        remains  normal.     There  is  no  disturbauoe  of 
k  ^^^  the  hladiler  or  rectum.     As  a  rule,  the  chil- 

w  ^^^  dren  remain  rather  infantile  in  their  oi'Kbral 

development.  It  is  ditlicult  to  give  them  an 
education,  and  even  when  reaching  adult  life 
they  a]i[iear  to  l)c  wcult-rainded.  Bui  this  is 
not  alwnys  the  cjtse,  though  (he  difiiculty  of 
s{>ccch  and  the  rather  stupid  appearance  of 
the  face  may  lead  to  the  supposition  that  llie  child  is  less  eapnble  titan  he 
really  is,  Tlie  course  of  t)ie  ease  isa  gmiiiially  progresMve  one.  Ituau* 
ally  appears  at  the  age  of  six  or  seven  years,  rendering  the  child  iiHupn- 
ble  ouU  ]>uralyzed  by  the  age  of  fifteeu  years.     It  never  begins  after  the 


T'  i-ociuM  «ml  romrd 

kW>  vIk^  tli|^t  flazion  of  kncca  and 
•Ibawt. 


of  ^xlcvii  ymrs.     It  is  out,  In  lUmit  a  fatul  affeutiou,  aud  therefore, 
tho  chilJrcii  are  well  cared  tor  they  may  jfrow  up.     Tfiey  die  of  some 
ileivurroui  afiection  after  inaiiy  ywirs  <»i'a  erippletl  existeuee. 

Diagnosis. — The  (Jiii^iuMU  of  tJioafl«:tion  is  not  tlitKciilt  in\  a<*<!oiitit 

>f  till'  ih.iniflcriMti(*  ap^Htantiic^  uf  tiie  syiiijitumrt  iti  irlnldliooil.      As 

iilUn*n  nre  ithiMMi  exempt  from  loeotnot^n-  utaxiit,  this  in  the  only  atl'ec- 

1,  excvpuii^  multiple  neuritis,  that  will  pixKlnue  atiuia  in  ehilili%n. 

Fid.  173. 
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16  Ud  tlifTicitlty  iu  ilifTfrcntiating  it  fntin  uiiiltiple  neuritis  on 
iDt  of  the  history  of  the  ear*e.  Marie's  eeit-hellur  here»Jitary  ataxia 
prmiDts  ver^'  similar  Hymptoiiu,  bitt  this  develops  between  tlic  twen- 
tieth and  thirtietli  3'Aan) ;  it  afiectA  the  arrai^ ;  tlic  patellar  tendon  refiex 
pn-s^rved.  The  rharacterirtje  contracture  nnfl  deformity  of  the  i<«t 
'art'  no!  pn-sfni,  wliili",  on  the  other  hand,  It.ss  of  pnpil  reflex,  painilysiB 
of  tiie  m-uliir  hiuwlrs  ""d  optir-niTVf  ainiphy  ai-e  fiiMpu-ntly  uhsc-rveil. 
The  progoosts  i^  iinfavonihle,  and  there  !»  no  form  uf  treatment 
whfob  u»  koowu  to  arrest  tlie  progress  of  tlic  disiease. 


CHAPTER  XXI. 

MYELITIS    AND   MYELOMALACIA. 

nrpenrmin  nnit  A.in'niia  of  ihe  Spinal  Conl.     l/caUtntnf  Pcmirroiix  Aiunnla.     \rvu 
MyfliliK     MsvlDiiinlmut.     CRimin  Ditwnw.     ClinjiiJL-  )[viiliLi& 


HYPEREMIA   AND  ANEMIA   OF   THE   SPINAL    CORD. 

While  hyperfcraia  of  the  Ppinal  cord  may  occur  aii  an  accompui- 
meiit  of  .1  jireiienil  diwaise  of  ii  febrile  elmniPtor,  yet  as  n  jirimary  affue- 
tiou  it  tfl  qiK'Mionahle  whether  it  cxiAtfl,  anil  it  wrtainly  oariDoi  be 
re(H>gniKccl.  Older  wiilerti,  it  is  tiue,  ilevotui  s<ime  Miiisidenition  to  it, 
and  nRcnbeiJ  imMti>['ou.s  sym]itiinis  to  a  coiit^-stiini  of  the  spinal  oird, 
Imt  thew  Bviiipioins  are  better  explained  at  the  present  timo  as  bt-iug 
due  to  iiciii-astheuiH,  hysteria,  or  g:oucral  afirwtions  of  a  toxic  or  infcc- 
tiou!)  uyture,  and  are  certainly  in  no  way  refcrablu  to  either  arterial  or 
venou)*  poiijrestion  of  the  spinal  conJ. 

Anajmia  of  tlve  spina!  eord  may  be  said  to  bo  oijnally  diflfii»ult  of 
diagnn-iis,  as  it  j)r(Khiice«  abj^nhiicly  no  chanicterislie  syinptnrn**.  If  aa 
ameuiia  from  obstrnetion  in  the  bltxidvpssels  is  Hufficienilv  iutcnMr  to 
cut  off*  the  eirc'uhition  iu  the  cord,  pnwesaes  of  aoftcninjf  cu6ue  which 
can  l>e  recognize*!  and  which  are  dewrilxrd  under  tlie  head  of  myejo- 
nudaoia.  In  conditions  of  general  atiffimia,  tlie  rettult  of  loiig-con- 
tiniie<l  nwlnntritinn  of  the  spinal  eord  is  to  pnidm*^  defeneration?  of 
variable  degree  am!  variable  extent  ihrou^jiliont  the  oi'gan.  When  the« 
are  snffieiently  inti'Msi-  the  Bymptoms  cfuiwHl  are  those  of  a  chronio 
myelitis.  It  is  very  remarkable,  however,  tliat  oinsidL-ndde  degrew 
of  (h'genemtion  have  Itwn  objscrve<]  after  death  in  wlmv  of  severe 
auKmia  when,  during  lite,  ver\-  few  syaiptoms  referable  to  the  spinal 
cord  have  l)eeu  observed.  We  may  therefore  aay  that  both  in  actrte 
and  cl)i*onic  anteinia  of  the  spinal  cord  it  is  impossible  to  make  a 
diai^nosis  of  the  condition  ;  we  aiu  only  suepcct  their  preM*tiee. 

PERNICIOUS  ANEMIA  AND  ITS  EFFECTS  ON  THE  SPINAL  OORD. 

There  are  some  very  marked  changes  produced  in  the  nervous  sys- 
tem by  ft  state  of  perniciouK  aiitemia,'  and  althoitgh  the»!  cliaugi^  when 
they  tire  slight  may  not  pnKliice  symptoms,  it  is  as  a  nde  {Kwisible  t<j 
detect  in  these  cases  evidence  of  discus  of  the  spinal  cord. 

Pathology.  —  A  diffM>)i' HcleniHis  has  been  fmnid  in  nil  the  cases 
iX'|Kjrted.     This  is  not  limitwl  (o  any  one  system  of  fibres,  but  involves 

'Fnnk  &ilIinK)^  Thr  ShaUiirk  I^wlarc,  IW2.  Putnam  and  Taylor,  Joarnal  of 
Nervous  and  Meiilal  Diwase,  IWI,  v<>I.  xxvlii,  ]>fi.  I  and  74. 

an 


PKttVWIOVS  .4.V.9.NM    OF  BPJNAl  CORD. 

or  all  of  tilt;  white  foliiiuiiH.     Aj*  a  rule  it  is  mon*  intense  in  the 
!rior  coltuuDiJ,  uud  mure  marked  in  the  cerx-iiral  and  upper  dortul 

Fiu.  174, 
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DtftiWMletMKofUiriwrrKnl  rr^na  In  pMvldouii  nnirmlM.     (Altllnfii) 

_    PDia  of  the  cord  than  elsewhere ;   but  the  lalcml  and  anterior 
ilumits  do  not  eitcnpi^  and  the  entiix*  Icii^h  of  llie  p^>nl  nmy  In-  affected. 
Pi(r&  I'-i  to  176  (IcmoDstrate  tlie  letuou  in  cuse^  reporte^j  by  Billings. 

Fm.  175. 
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The  sclenmis  is  nut  ulwavB  diffuse^  bat  may  occur  in  l<».il   iir^as  not 
s)inmetrirally  dibtrtbuled.     It  re!«nd>let>  multiple  sclerottis  iu  n<>t  c^us- 
iDfp  seoiindary  di-geuenitions  in  the  vjirioiis  truets.     This  is  due  to  the 
mt  that  in  some  ca5f«  tht.'re  is  a  degenemtinn  in  the  myelin  only,  ihe 
[axone  beiuf;  lujafleeied.     The  pray  matter  of  the  cor<I   ia  not  usually 
[invoIv«Hl.     S<»me  pip^entation  of  the  neuruue  bo<lies  has  been  w-en, 
put  chromatolypis  and  defeneration  have  not  bwn  fimnd.     The  pos- 
terior j^nijlia  also  **<•«]«■  tlegnneration.     Similar  areas  of  sclerosis  have 
bei-n  fiiuml  in  the  ecrehnd   axis,  an<l  also  in  vnrinni*  parts  of  the  cere- 
bral hemiMpherem ;  leading  h»  bulbar  palieiies  and  also  to  Bynipioms 
ordcmcotin. 
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Symptoms.  —  The  ^hcitiI  svmjrtuniB  of  |)erriicious  ansomia  pm-wi* 
the  ntTvous  symptoms  fur  several  months.  The  putients  I'umplain  fin* 
uf  uumbaeus  iu  the  le^  and  anus,  atUmded  hy  a  fonllu  woiMtiua  and 
a  slight  \*ys&  of  sensation.  Imperfect  coutrol  of  the  bladder  and  rectum 
folhiws,  sexual  power  it;  intpairetl,  and  die  linibK  become  weak,  ud 
reflexes  are  hist.  Then  u  giMieral  paralysis  devehi])«,  with  some  enttdft- 
tioii,  but  without  atrophy  ur  electrical  changes  iu  tite  muscles.     Som*- 

Fm.  176. 


SclctMlfaribr  |io«lnlcircc3uiuBL*Qrtbec«idla  pvrnldwiM  •dkidIk.    (ftlUlB^) 

times  an  ataxir  gait  pretx^les  the  pamlysitt ;  Aomethnc-s  the  j2;Ait  is  sputic 
ratluT  thau  atnxie.  The  course  <if  tlie  diiieu.se  is  slow,  with  marked 
remissions  iu  the  symptoms.  In  severe  rases  the  patients  becomK 
paralyzed  before  the  disease  terminates  fatally.  Meutal  symptoms, 
similar  to  those  of  genile  dementia,  develop  in  the  later  stages.  Hie 
diagnosis  is  to  be  made  from  the  examination  of  the  hlood. 

Tre&tment.  —  Tht^  treatment  must  lie  directed  to  the  underlying 
condition  of  pernicious  anromia,  by  food,  tonics,  and  the  use  of  bone- 
marrow  and  of  arseuic.  This  is  not  ol\ea  auoceeaful,  and  the  percent- 
age of  recovery  from  pernicious  anaemia  Is  below  twenty.  The  exact 
nature  uf  tlie  disease  is  as  yet  un<letenuined. 


MYELITIS. 

Myelitis  is  a  diffuse  luflanimutiou  of  the  spinid  curd.  It  may  he 
acute,  subacute,  or  chronic.  It  may  be  limited  to  one  or  to  two  adja- 
cent B^ments,  and  then  it  is  called  transverse  myelitis.  It  may  he 
more  extensive  and  effect  various  levels,  and  then  it  is  called  dissemi- 
nated myelitis.  It  may  progress  either  upward  or  downward  from  it* 
starting  point,  and  then  it  is  called  ascending  or  descending  myeltti&. 
It  results  in  a  destruction  of  the  spinal  elements;. 

Myelcmial»(-i:i  in  a  (^-iiiidiliiiii  of  nccntsis  of  tlic  spinal  (fin!  due  to 
embolism  or  tlirombosis  uf  tlie  spinal  arteries.     It,  too,  re»ults  in  a  de- 
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^traction  of  the  spiiuJ  e]eni«it«.     The  eymptoms  of  the  two  sffecttons 
■o  cloaety  resemble  each  other  that  they  may  be  atudietl  toother. 

In  fonrKT  ywirs  myelitic  was  siipp<«e<i  to  Iw  a  et^mmoii  tli.soii&e  and 
occupiol  niucb  Fi|iait.>  in  tt-xt^lH  H>k>4.  13ut  as  the  spina l-t^ird  utTiH^tioiiB,  uue 
kAer  another,  IiaveUii^ii  (wrffiillv  ilifTfn'iiliiittHl,  iiiut  iih  tlu-  kiiowli'dj^of 
maltiple  Dvuritis  in  ite  variuus  tonus  Iiils  grown,  it  has  become  evident 
thtttmanjaues  formerly  considered  myelitis  were  uctually  of  n  dificrcnt 
nature.  My  ttwn  experience  leads  me  to  rei?ard  myelitisasu  rare  afTecttJoa. 
Stiology.  —  Myelitis  Is,  in  the  nuijority  of  ca«es,  an  :ieute  infectious 
(fiaesAe.  It  may  be  tJic  only  manifestation  of  infection,  although  ita 
fattdllus  aill  remains  iindiscovcreil.  It  is  often  secondary  to  iiome 
oUier  inrrt'Uou!4  ili»eajte. 

The  mt#>  of  dii«  Info^tion  may  lie  a  entanooiiR  or  miieoiK  »iurfaoe 
which  is  iipen  tn  theailnuMtinn  nf  gvmis.  It  Iium  l>een  known  to  follow 
•mall-pox^  tonsililis,  typhoid  fever,  dysentery,  f^norrixea,  pneumonia, 
maUrU,  grippe,  cytititiH  and  pyelitis,  endocarditis,  mcasleii,  felons  and 
abaraBMHi.  AD  forma  of  meningitis,  both  the  epidemic  cerebrospinal 
mfniiiirins,  tnbertnilous  meningitis,  and  purulent  meninp:itis,  may  be 
followed  by  myelitis,  either  Ii«^ilize(|  or  genenil ;  and  atti'r  wounds  of 
the  wjrd  ipr  operations  upon  the  e<trd  that  are  not  oaeptie,  aeeetw  of 
liucn>bt*s  dircelJy  to  die  ur^pui  may  fmuse  myelitiH.  It  is  lliotight  tJiat 
oouasi«>[ia11y  the  ii<iee«B  of  perms  to  the  cord  may  l>e  plong  the  traek  of 
ner^'c  Iriniks  when  a  purulent  neuritis  is  followed  by  an  useemling 
neuritis  and  myelitis.  The  poison  of  rabiee  may  cause  an  infeetioos 
myelitis.  Mullcr  '  has  collected  thir1y-«ix  caaes  following  inoculations 
^^nst  nbius  by  the  Pftstear  metliod. 

CSuc»  ore  upon  record  in  which  myelitis  of  an  acute  type  haa 

developed  sulwetiaently  to  an  ex(i«isure  In  cold.     Tims  Si'hultxe  has 

described  1  tswe  of  a  young  man,  otherwise  in  perfect  h«iltli,  who 

devdoped  an  acute  myelitis  after  travelling  iu  a  very  cold  railway  car 

for  eevenil  lumra,  ami  ant>ther  case  developing  in  a  young  man  who 

huott^fl  upon  a  very  eolfl  day  for  several  hours.     As  already  stated 

wbi-n-,  it  is  pmbable  that  such  eX|>osure  to  cold  results  in  a  lowered 

isting  jHiwer  of  the  organs  t»i  tJie  invasion  of  bacteria  ulrejidy  present 

tht!  body  and  capable  of  setting  up  an  inflammatory  pn»eefl8  in 

organ  who^'cirenlatory  coiidiiiou  is  nKiterially  altered.     The  same 

iog  of  vitality  may  aco<:>unl  for  the  sueeej*sful  attack  by  the  Imic- 

Icria  upon  tlic  s]>inal  tM>rd  alter  hlows,  injuries,  or  falls. 

The  closM  of  llie  (^mniiinily  mr>st  »»ften  cxfHised  to  the  disease  is  the 
c1b»  of  active  workers  —  fHirters,  longHlioremen,  those  who  are  acciis- 
Uitiml  (o  lifting  heiivy  weights  or  doing  heavy  work,  and  those  who 
are  uinki  ihrir  i'foi  a  great  dtail  — hI>h»  wildiers  who  an-  siibje<>t  to  long 
Rurches.  Overexertion  is  an  admitte<l  aiuse.  A  great  strain  may  be 
followeil  either  by  hemorrhage  or  by  acute  myelitis.  Thus  in  a  caae 
of  my  own  the  eflFort  made  by  a  porter  in  lilting  a  hea\T  box  resulted 
in  u  sudden  otUUjk  of  transverse  myelitis  attended  by  hemorrhage,  as 
the  ani4>|>^y  dcsDonstruted.  Falls  and  blows  upon  the  lHi<-k  are  mid  to 
be  m^nMble  for  fliim«  caaee  of  myelitis.     M'he-n  iheae  produce  hemor- 

^K  ■DniL  Arch,  fur  Ncrr.,  Ajwil,  IMM, 
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rhage  the  symptoms  nvtiltiiifr  may  Im*  those  of  a  transverse  or  diawni- 
nat«l  lesion,  but  an  nciite  iuflauintatury  process  is  rarely  set  uplirllw 
cause.     A  low  grade  of  clirontc  myelitis  is  kuowii  to  follow  nun^ 
injtiries  and  other  steverc  injuries  of  the  spine,  but  coses  of  uanir 
inflHmTnnti>ry  niyelitis  have  not  been  ol>9en'cd.     A  certain  Dambaof 
vAtifii  of  aciilf  myelitis  develop  after  cootinement.      Whether  tfaeHtre 
due   to  infection  by   way  of  the   utenis,  or  whether    thi-y  »re  ilw  U 
anieiniii  of  the  luird  tH»iise(juent  U|ion  hemorrhage,  or  whetlier  tbey  m 
due  to  a  slowly  acting  venous  cHmgei^tinn  <hie  t<»  genend  enfei-hl?in«it. 
has  not  been  determined.     Syphilis  is  a  romnion  cause  of  acute  myelitic 

Vw.  177. 
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jfcont*  tnAeUoui  BjftUUi  with  i(iulH|)h>  famuontagnifSnil  bMnorrtuKle  Infillntiutt.    CwvmI 
In  Iwtlrt  Amft.    Cuin  cord  viui  allli«t«l.    (l^rkln.} 

If  the  eoiH.1  U  nut  affected  by  jrummy  exudation<t  in  tlie  membranes  or 
syphilitic  deposits  within  the  cord  itsi^lf,  sypliililio  changes  in  the  blood- 
vessels with  obliterating  endarteritis  and  consequent  thrombosis  of  tbe 
finer  vessels  of  the  cord  is  the  methml  by  which  the  disease  uttacks  this 
oi^n.  The  form  of  disease  dcseriljed  by  Erb  as  syphilitic  snistie 
paralysis  has  I>een  found  to  be  a  clinmic  myelonudacin  of  tJie  lower 
dorsal  n^on  due  u>  endarteritis  with  secondary  degt'nemli()n.'  la 
some  forms  of  poisoning,  notably  by  lead,  meri-nry,  phoepliorus,  and 

'  Luiwt,  Oclutwr,  1902. 
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lly  alcvliul,  ilissomiimted  iiK-'i  of  myelitis  have  boen  discnvercd, 
v^cU  u  multiple  neurids,  and  this  lias  led  to  the  supposition  that 
conl  may  l)e  directly  aflortod  by  toxins  and  toxin  aj^'nts.  That 
e^rl44Jn  itgi>iitjt  havi'  a  tselective  action  iii>on  the  .Hpiital  oonl  \s  evident 
fn*T»i(mr  kniiwlt^Igrof  tht'iiotionofstryclmino,  wliii-li  cxcili-p  itsm-tivity, 
»X*^\  iif  the  coal-t^ir  prtHJucts  and  broiiiide  and  chloral,  wliicb  diminish 
ii»'  urtivity.  It  is  not  impossible  tliat  the  general  feebleness  and  tremor 
"^■'•siflunally  seen  in  chronic  bromide  ptn'souing  \s  due  to  defective  nutri- 
^**'ti  of  ibi*  r<piiial  (Hird. 
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Anrta  timtwiw  mTHttlt  In  dinil  nijricin,  4np  lo  Uw  prMmt*  of  bsrtlhia  oi<ll  aiHl  Btipi<i<<<vol. 
Tta  vhlla  <MlvMna  4rB  >nlllint«l  aad  In  a  atair  of  anilo  tnSinitwitlaD.    <MaHnp«m,  InlcnMlocMl 

Mnlr-s  nrr  nffiy-tf-d  more  frequently  ilinn  femalejj  by  acute  myelitis 
and  by  myetoinalaeia.  This  is  bcwiuse  they  are  more  commonly 
expo«e<l  to  the  usual  causes  of  the  aflVtition.  While  no  age  is  exempt, 
the  majority  of  the  casea  occur  between  the  ages  of  twenty-five  and 
forty-five  y»^r8. 

Pathology.  —  Tlie  jiailiolnj.'ii-jd  fliiiiige.s  in  acute  myelilis  have  been 
bei*tdcwribe<lby  M;iriiieatx>,'  Tlic  b>cutiou  of  the  lesion  niuy  be  limitetl 
to  ooo  or  two  segments  of  (he  cord,  under  which  circumstancea  one  of 
the  pvmpt*jmatic  types  of  transverse  myelitis  is  prrxlucetl,  or  the  lesion 
may  be  di>i&eminate<l  tht\»ugh  tlie  various  seg uieuts  of  the  cord,  normal 
liitKuc  intervening;  iM-tween  the  inHammatorv  foci,  when  tlie  clinical 
L'ipect  ia  that  of  diMeminated  myelitis.  The  lesion  may  be  diff'u.ie 
with  a  tendency  to  exten<I  from  ouc  segment  to  another,  either  upward 
or  downward,  or  in  Ixilli  direfrttnn}?  stmullaneously,  in  which  case  the 

'  Inlvnutttuiuii  CvogrcM  uF  Xttlit-iiic,  ru-t)>.  1900. 
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cliojcal  picture  is  that  of  geru*nil  inyelitia  or  of  an  aaoending  or  dt- 
Bccnding  myeUtt». 

The  ffmnB  appearance  of  the  cord  in  not  altered  iii  theee  condiuuon, 
though  pnlpiitinn  may  revoiil  certain  portions  oppoRit*^  t>i<'  liasiim  wbich 
are  Mil^ned  to  the  touch.     On  cuitinj;  tlic  coixl  mroea  at  tht-SL'  MifWtwd , 
reg^iuuH  it  swelitt  up  at  tlte  |M>int  of  fict^tinn,  pren'titing  a  scnuJlmd,! 
creamy  ("onsiirtenoy,  all  difTcrtntiatipn  Ix'twccn  jrniy  ami  whiw  umittfl 
beiujj  oblitcnitc<l,  ami  llic  11HI.S9  lM;irij(  t'lthi-r  whiit  ami  yelli)W  fn..rn 
a<lmixtLire  of  pUd,  or  red  from  the  admixture  of  hloixl.     When  the 
integration  has  not  been  so  extreme  the  croAn-Eectioii  slmws  an  it 
larity  of  the  denuxniition  Ivtwi-eo  gray  aud  M-hite  matter,  poiut« 
eongestinn,  and   irrc-jj^ular   plaques  of  yellowish  or   retldish  eolnr, 
evidenw  uf  iiifdtnitlori  of  the  vtnn\  wilh  iiiflnnnnutnry  f«>rpUM-les.     Ir 
other  cases  pWiucs  here  and  there  of  a  uliitisli-yellow  t-^dor  indi': 
the  formation  of  connective  tissue  as  the  result  of  a  proc^na  which 
fully  run  its  course.     The  nucroscopic  appearance  of  a  sc^'tion  «<f 

Fiti.  179l 
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Hour  nraTDiw  txHr  "t  >t>4nalcvi4  frum  •  om» «f  M|«ritHnUd  nirelilii  |tmluc»d  lij  •tt*r 
Ibe  cdl  !■  Invaidcd  l>r  ietuxiojUit,  wltUo  wUflk  tks  AnpioMoal  an  Tlilbl*.  (Ifarfiaoa,  Inter 
llMllaJ  CoagRM,  Pari!.  ISM) 

cord  in  tlie  lesion  of  myelitis  is  shown  in  Figs.  177  to  180.     Fig.  17" 
shows  a  condition  of  ainite  honiorrlmpc  myelitii^,  tho  same  appwinuice  ^ 
shown  here  being  vijiilblc  at  all  the  Hegment^  of  the  oord.  fl 

Conj^tinti  of  the  vc3*M'1s,  wiiall  liemorrlmifes,  an  in6Unitiim  of  the  li.«- 
flues  by   leueoeytCM  and  umall  eell^  nw  found,  and  tlie  f*A\»  of  the  (vttl 
are  seen  in  all  rtaires  of  degeneration,  as  are  als^i  die  iier\-c  fibrea  witltir*. 
the  oord.    These  diauj^'S  are  shown  lu  Plates  XIX.  aud  XX.     Snal'^ 
cavities  in  the  coni  forrn  :»  a  n>?(ult  of  tlio  disintegration  of  the 
nun  tis^neti.     The  neuroglia  c^lls  are  iuoreji.'ted   In  number  and  so 
uo<hdc;«  of  neuroglia  tu'wiMonally  form.     fJranular  bcKlief*  are  fou 
ever^*whore  about  the  degenerated  tLssncu  and  lu  tlie  neuroglia. 


}-r< 


Acute  Myetlils.  Infiltrating  Form.     (Schmaus.^ 

m,  at.  L»n  allHml  ii.<e>K.  b.  'i-  SvuUcu  libroa.  r.  ft-  t)u\cmlcd  ■iiavcs  in  iba  Klia.  with  loM  of 
Sbra*.  il.  rf).  OniBuliir  mIIb  mlh  ih^r  liit  niRMivitd  f.  I*«ninlTtt  1/  ilr^imypil  ii^^rve  flliiw.  «,  Vinud 
wh)i  rnnciy  i><l  itn-l  irhUi!  rvlU.  To  tlwi  Ird  of  iba  VKCarv  tlw  limatt  U  uiRlmiMl  triih  wlU.  npnnslly 
in  itu*  lynipti  Oiontlu. 
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Many  of  these  cwlla  are  aupiHiseil  to  be  pliagocytca  in  process  of 
destroying  the  invelin  and  the  axii*  tivlinden*.  The  tendency  of  these 
I)hagocytes  to  invside  and  defltrny  l>oth  neurones  and  fibroa  of  the 
ncr\*ous  tissue  luis  Ii^l  Miirine-soo  Ut  name  them  "  ncnrunnphaj^i'js."  He 
believes  that  many  of  them  come  from  priilifemtcd  neuroglia  cells, 
Various  baot4.>ria  which  have  been  found  in  the  spinal  conl,  producing 
this  infections  myelitis,  arc  the  streptoeoeons,  tlte  white  Htapliyl<K'<^ieeiis. 
the  yellow  BtapUyloeoccus,  the  pueum<K*oceujt,  auU  a  special  diplococcus. 

Fio.  180. 


)-.    .  W 


'^* 


Umm  nMAloipi-tufftUlU  villi  rnnlalii.ii  in  lli«  pia  ftnchiK^il  Mid  bffuorrhagM  !■  ttt 

The  re.-ult  of  ruoH  a  diitintc^ration  and  tnflammaliuu  of  the  spinal 
cord  may  be  its  total  det«t ruction,  changing  it  into  a  softened  mass, 
purulent  in  charaoti-r.  TJii.t  is  tlK>  condition  in  the  mpldly  fatal  eases. 
In  oilier  cases  the  destructive  pnxx^sa  is  less  complete,  the  iuflaiumatory 
conditions  gradually  subside,  and  there  it)  Icfl  a  mass  of  scar  tissue, 
plaques  of  neuroglia  replacing  tlic  ncrvo  elements  tliat  have  been 
destroyed.  Any  true  regeneration  of  these  nervous  elements  in  tlie 
spinal  cord  apju^ars  to  be  imjKtNMiblc  when  the  inllamniatiun  Uor  gone 
beyond  a  certain  prjint.  It  is  true  that  (lie  cells  if  not  Herioti'sly  dam- 
aged may  resume  their  function,  but  when  nerve  fibres  within  the  spinal 
cord  have  Ik-cu  disintegrated  no  regeneration  appears  ti)  I>e  possible, 
and  hence  permanent  <lamagc  to  the  cord  is  always  t!ic  result  of  on 
acute  myelitis.  A  complicating  meningitis  is  not  infrctjuently  found  in 
infectious  myelitis, 
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There  are  marty  c»>ti>8  nrmtiitu  inyelititt  in  which  careful  iovestig^^'* 
fails  U>  reveal  the  presence  of  mierobos.      It  is  |Mis.4ihle,  fiwt,  Oiit    ^' 
micnjbci«  have  been  jiniw^iit  unci  liave  svt  up  en  inflammatory  yrc***'* 
but  have  Knbsequcntly  disapprarcJ  from  the  foci  of  inflamninr'    ■  ^ 
c«^iulitiun  which  is  known  to  <K«ur  in  other  organs;  or,  efcoD-lli,  i    ■ 
the  infbmniatorv  prnw-As  is  «il  up  by  toxic  a^nt**  in  tlm  bl<x)el  or  kic  *= 
and  imt  by  the  <Iiret;t  presence  of  iKicteria.     That  ilie  «piiiiii  wrdc^"' 
be  attankod   by  toxins  )«  evident  from  (he  ehiingc*  tliat  Iwve  bff^* 
dfmfiri.stnili'd  in  it  in  «iw.s  of  altHtliol,  arNenic,  and    lead  poisiMiiBjfti*** 
pii^e  212)  iiilluwing  diphthcrin,  after  jxiisoninjr  by  tTjfol,  by  btbin.*^* 
anri  by  strychnine.     Similar  chanj^«  without  bacterial  iuflaf-'iice  rw*  •■ 
from  tniunm  and  arc  dcscrilied  ia  the  chapter  upon  iDJuricaor! 
Spinal  Cord. 

lOYELOMALACIA. 

Myelomalncin  or  «oflening  of  (he  ttpinal  cord  is  a  lesion  nwoitr 
fmm  cmljoltsni  or  throiiilMii^is  in  the  arleriisj  or  veins  of  the  spiaaJ  o»L- 
Su4'h  a  f«>i'tening  may  hv  red  when  aceom|xinied  by  a  transudntioB  nT 
blood  cells  or  by  minute  heinnrrhitj»fs,  or  while  when  tlie  condiliooh* 
been  one  of  simple  death  of  the  lissne,  or  it  may  lie  yellow  if  the  proow 
ia  not  observed  until  after  a  fatty  defeneration  of  tlie  dC'brisaod  oft^ 
neumglia  elementA  hnn  emptied.  MicroMiopic  examination  Hhowsanxia 
of  i]6bris,  ccll.i,  and  fibres  in  a  BXivUi  of  dihinte^^nitiua,  balU  of  my^is. 
swollen  iir  ^^ninll  granular  bitK  uf  axoncK,  dro|ie  of  fat,  and  ml  bkod 
globules. 

In  all  of  tlicae  conditions  tlie  neuroglia  preeentB  a  stats  of  by(K^ 
platfia  with  nuclear  fortnatioiis  which  nmy  be  either  priman,*  or  »■«»• 
dary.  If  the  patient  livea  and  the  products  of  dijtintejrratioa  we 
iibsorbed  their  place  iin  liiken  by  new  ironntnTtive  liiwne,  leaving  in  tbe 

f)laee  of  Uie  nervous  ti-ssue  mass««  or  patches  of  sclerosis.     The  initial 
cHion,  as  well  a»  the  m-Ierotic  jwiteh  which  \»  ite  nwull,  ia  irnrgukriB 
outline  an<l  very  variable  In  extent,  the  conditinns  l>eing  such  U  tt 
prevent  ajiy  strict  Umitaiiou  o?  the  tR»1\euing  in  any  dia-ction,  aghat  ^ 
been  particularly  shown  by  Obersteiner  and  Itedlicli.*     The  resal|^^| 
a  diminution  in  the  blood  supply  of  tlie  Bplnal  cnird,  of  a  9U.4penaSSP 
of  nutrition  eiinHO(|Uent  cither  upon  ischaimia,  or  U|>on  inflaiiunaburr 
ctuulitinns,  is  a  purenehyrnatoug  dc^nemtion  of  the  neurones  and  of 
their  brjuiclie-s  in    tlie   it^ion  aflfei-ted ;    hence  the  chai^^i:^   iliat  are 
characteristic  of  niyeliimalaeia  may  I>e  present  in  the  vieinilv  of  fori 
of  acute  aiyeliti!*.     Id    these  cuiulitions   the   nerve   cells   are  much 
swollen  and  tlisintef^itcil,  the   nerve  fibres  are  very  nmnh  swollen, 
producing  di?'tention  of  their  sheathft  and  tlie  cribriform  appearance  io 
the  white  matter  of  the  ttpinal  cord  already  dcfli>ribcd.     This  iimditioo 
tshould  be  eonsidcnKl  a^  a  necrosis  nilher  than  as  nu  acute  inflammatina, 
but  its  rrrsult  is  the  produ<'tion  of  scar  tissue  of  the  miture  of  ueuttiglia, 
and  hence  the  terminal  state  csinnol  be  differentiuteil  from  the  terraiual 
stale  pnMhii'e*!  by  acute  myelitis.     Sometimes,  liowtver,  when  puch  a 
»uar  is  distinctly  w«dge-8hu{ied  with  liase  tox%-ard  the  jieriphery  il 
'  Hwidliuch  tier  prakt.  Mc^l.,  Ebriviu  >fld  Scliwnlln',  1900. 
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iudicat£  that  the  origin  of  tlie  trouble  was  an  obstruction  in  a  vessel 
enti?ririg  tlie  cord  fnim  llie  surface.  Marger'  liaa  domonstratod  tliat 
out  of  seven  cnsi-s  of  (*iij)po»wl  aait«  myelitis  wx  witi-  t-aws  of  pure 
uecrosis^aud  Douglas  Singer'  liiu>  found  this  to  have  been  the  condition 
in  peventeen  out  of  uinuti^tin  casi'ti  examined  by  him.  The  chief 
patbolf»pic.-iI  distinction  between  this  form  and  the  one  aln-ady  difsiirihtii 
(■unni.Hl>%  in  (lie  ulMeu<^%  of  any  emigniliou  of  leucocytes  about  the 
blo»>dve*wels. 

In  nijiny  t-sises  ulian^'-s  in  (lie  wulls  uf  the  bluodvesm.'ls,  thickening 
of  the  intlrnu,  or  an  inliUrntion  of  iJic  ndvcntitia,  or  a  true  endarteritis 
oblitenius,  willi  duniiiutiou  of  tlie  luuiea  of  the  vessel  and  the  forma- 
tion of  tlirombi  widiin  it,  have  l>ei'n  ubKcrveil.  Maimer  t>eli<;ve3  (ImC 
the  spinal  cord  i.s  particularly  liable  to  the  tbrriuilion  uf  necrnbiotie 
spotti  on  accotiut  of  the  pHMiliarity  of  it»i  ciividiitlon  uiid  ilic  <left-ctive 
ana^mmriis  l>etwcen  the  bnui<;hcf)  uf  tb(>  blixKlvesselH  eutcnng  by  the 
anterior  figure  and  ihusc  cutering  fnmi  the  periphery  of  tlie  cunl.  It 
wciuld  wf'in  as  erniii(s.nw  to  call  the*'  chmijri'sof  myehmmlaeiu  myelitis 
\\&  it  would  tn  name  the  correupoudiiig  changes  that  occur  in  the  braiu 
after  embolic  and  thrombotic  softening  cerebriti^.  In  the  diwaae 
clini«illy  deiiioril>«l  a.s  myeltti.s  we  therefore  include  eases  of  myelo- 
malacia or  pure  wirtening  of  the  spinal  tissue,  which,  when  they  do  not 
cau!<c  desith,  go  on  tu  tiie  fonnutiou  of  selcrutie  patches  in  tlie  spinal 
cord.     (IMate  XX.) 

Inasmuch  a»  tlie  spinal  coni  does  not  appear  to  be  particularly  sus- 
ceptible to  attacks  of  bactcriii,  as  is  shown  by  the  rarity  of  myelitis 
ae  a  eompliaitiou  nf  tlic  infectious  diseases,  it  w^-ms  probable  that  tho 
majority  of  the  eaj<e8  of  so-called  acme  myelitis  an-  rwilly  of  vascu- 
lar origin.  Whetlier  a  clinical  di«ttnction  can  be  re:u-he<!  belwctm 
thcflc  two  tyix*  on  nc<?ount  of  tlie  *levelopnient  in  tlie  iufiftimis  type 
of  a  markeii  febrile  invafiiiui  with  symjiLoms  <d*  an  iieute  iufcetinn  and 
Icucocytosiw,  which  are  wholly  altscnt  iu  the  second  type,  is  a  matter 
for  further  investigation.  And  tbc  much  gRvitcr  fi-wjuency  of  k-siona 
in  tito  brain  de|H.'nding  n\nin  va^icutur  cluinges  and  vascular  disease 
gives  certain  grounds  lor  Oio  liyiiolhesis  lliat  lesions  of  tJie  spinal  cord 
liillufrto  thought  to  be  inflanmiatory  in  nature  aiv  actually  jftH-ondary 
to  vHsculiir  dlr-cii-M'.  This  fact,  (iri*t  p4)intcd  out  with  nim-h  forte  by 
R.  T.  Williamson,^  \mii  Ix-eii  substantiated  by  many  subsf^jwent  writers, 
and  is  now  generally  aecepted. 

The  8o-(!allc<J  spinal  sjmslio  jwirnlysis  wf  syphilitic  origin  describwl 
by  Erb  and  known  as  spinal  syphilitic  paro])U'gia  is  really  a  myelo- 
malacia of  the  mid-dorsal  region  of  tiie  cord  due  to  endarteritis 
obliterans  of  syphilitic  origin  and  followed  by  Recondarj*  degenerations. 
This  is  admitted  by  Krb  in  a  recent  review  of  the  subject*  from  a 
study  of  the  pathology  i>fa  number  of  casen. 

'I'tlwr  Mrvlitis  Acuta,  ObrMcuicr'ri  .^ri)ciU>n,  1900. 
"DcwglMSititter,  Brain.  IflOi 
'  ManchcfiUr  jirnlinU  Clmnicli^  1895. 
9ft  *Uncet,  October  1»,  Uf/J: 
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Secondary  Degenerations.  —  Mlicn,  id  transvense  mvclttis  orb 
softening  or  injury  of  the  spinal  cord,  de&truction  of  the  nen'e  fibm 
passing  through  tlie  m^vapxa  aficcte^t  occurs,  thcso  fihreft  are  nnvaahlT 
cut  off  from  Ihuir  connection  with  their  cell  bodies.  And  inasmuch 
Huch  a  w'veranre  of  eoniieetion  is  always  foUnwed  by  a  d( 
from  the  point  of  injury  to  the  peripheml  termination  of  the  fihrr,  it 
follows  ilmt,  us  a  n-sult  of  a  liraitod  tniuavcrse  lesion  in  the  etml, 
extensive  aecoudary  degeuenitiuuij  are  prixlu^x-d  These  dejieneratioas 
b^n  within  twenty-four  hours  of  the  original  lesion,  and  (fo  on  pr^ 
gressively  for  six  or  eight  weeks  until  the  nerve  Bbres  are  oompletdv 
broken  down.  As  a  i^esult  of  lliis  degeneration  Imth  tlie  axooe  in-i 
the  myelin  almut  it  are  disintegrated  and  tiually  liquefied  and  ab«orbai- 
Hand-iii-hanil  with  this  prt^ressive  dc^neration  i>f  the  fibres  then 
owurs  a  onmpenf*aton'  thii-kcning  of  the  nenn^Iin,  forming  a  framr- 
work  alwut  the  fibres,  and  henoe  as  tJie  lenninal  h-siou  of  sm-'h  lieum- 
tlary  dt^nierations  we  have  sclerotic  conditions  in  tlte  coni,  of  greater 
or  lehs  extent,  according  to  the  greater  or  lese  extent  of  the  fibrr^ 
ongiiiully  degeiienit»Ml.      (See  Plate  XX  I.) 

Il4'hiw  the  legion  such  di'i^eneration  is  termed  descending  de^oeia- 
tion,  iK'OitiKe  it  alI(M*ts  the  fihn's  wliii^e  iieunxie  ImhIics  Iil^  iit  nr  xlvn'p 
the  transverse  lesion.  Such  descending  degeneration  is  verj'  exten>i\x 
near  to  the  lesion,  inasmuch  as  there  are  de!K.-ending  fibres  in  all  the 
various  columns  of  the  spinal  cord.  (Plate  XXI.,  I>.  Vlil.)  Ax 
a  distance  of  several  segments  below  the  lesion  the  dej^x^mlinp  dcgi'm-Ri- 
tion  is  mure  closely  limited  to  the  loug-desucuding  columns  of  die  e«»nl 
It  is  then  manifest  chiefly  in  Uie  anterior  median  and  in  the  latenl 
pyramided  tracts  which  contain  tlie  long  uiot'ir  fibres  from  the  braio 
to  the  anterior  hems  of  the  cord.  (Plate  XXI.,  D.  XI.)  Tbtre 
are  clesoL-nding  degenerations  also  evident  fiir  several  segments  in  tbp 
anterior  and  iiutero-Iateral  lulumus,  lliese  degenerating  fibrc«  being  io 
tlic  a«S(ieiation  tracts  of  the  eord.  (See  page  49.)  In  the  colnmni^ 
of  Bttiilju-h  (here  is  also  a  small  area  of  degeneration,  the  w»mnii- 
shu[ted  column  of  S('hultze,  which  dcgcucrates  downward  for  three  or 
four  iH'gnients.  (Plate  XXI.,  D.  X.)  This  column  eonuiius  fibre* 
of  the  posterior  nerve  roitts  which  turn  downwanl  after  the  entranue 
into  the  cord  and  terminate  in  the  gray  matter  of  the  tlitnl  or  fourth 
segment  below  iheir  entmnee.  In  the  eolnmn  of  Goll,  adjacent  to  ihr 
wmraissure,  lie  a  few  fibres  which  degenerate  downwiml  for  a  short 
distance  alWr  a  transveix?  lesion.  If  the  transverse  lesion  is  in  th« 
lumbar  or  upper  Nicral  region  there  is  a  descending  degeneration  in  the 
eeptoniarginal  tract  —  oval  field  of  Fleclisig.     (Plate  XXI.,  S.  HI.) 

As<*n<iing  degeneration  after  a  transverse  lesion  is  found  in  thf 
anterior  and  antcro-lateral  columns  of  the  cord  for  a  short  distantv, 
the  :iss(s*lntion  fibres  whose  neurone  bodies  lie  iti  the  parts  below  the 
lesion  degenerating  upward.  The  column  of  Burdach  is  very  mo- 
sidorably  degcnemted  above  tlie  level  of  the  lesion,  and  the  fibres  of 
the  posterior  ner\-es,  which  c<)me  into  the  damage<1  segment,  degeni-nic 
upward  togeclier  with  other  fibres  that  bavo  entenKl  tiie  cord  below  the 
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level  of  t\wi  Icmion,  but  have  Dot  yet  terminated  in  tlie  posterior  horns. 
But  as  Dorniul  p<wterior  nerve  nxju  ciicer  the  cohimti  iif  Burdarh  at 
levels  above  the  les^iou,  the  area  of  aacendia};  dcgeuenitiun  in  this 
column  becomes  more  and  more  limited  as  higher  levels  are  examined. 
The  column  of  (loll  de-^Mierate^  upward  in  its  entire  lenglli  a£tcT  » 
transverttt*  lesion  of  the  conl,  but  the  extent  of  this  degeiioration  in 
anv  niiigle  st^im-iil  will  dnjKMid  u|»ou  the  h^vi'l  of  the  trauRvei-s*.'  Kwion. 
It  will  be  remetnbereiJ  thai  the  iKihitim  of  Uoll  c-outuinH  all  the  fibrp» 
from  the  sacral,  lumbar,  and  mid-ilnrtial  segments  of  tlie  cord  that  pass 
upward  to  the  medulla.  Tlie  hij;her  the  level  of  the  leinlon  in  the 
cord  the  greater  tlie  ext^'nt  of  the  degeneration  in  tlie  cohimn  of  Ooll. 
Fip*.  27  and  2fl  show  the  var}'ing  extent  nf  fle<-ondary  degenerations 
alWr  transverse  Icsioiitt  aX  different  levels.  The  direct  cerelxdlur 
columu  de^neniles  upward  after  a  tmnaverse  lesion  of  the  cord. 
Such  asceiiiling  di^iienitioii  is  nut  evident,  however,  if  the  lesion  lies 
in  the  lumluir  or  saend  region,  inasmuch  as  thi»  (.h>Iuuui  begini?  at  the 
first  lumlmr  w^meut.  The  hig'her  the  level  of  the  lesion  the  greater 
the  area  of  degeneration  in  this  column.  The  column  of  Gowers 
(antero-bteral  ascending  tract)  degenerates  upward  in  its  entire  length 
afler  a  transverse  leaiun  of  the  cord,  and  the  area  of  this  degenentlioii 
is  greater  the  higher  the  level  of  the  tmnsver.se  Ifsion.  These  de- 
generations are  well  shown  bv  t}ie  Man-hi  stuiii  in  Plate  XXI. 

Secondary  degeuemtion  i>0L'urs  atler  eompre»Hiou  or  lesion  of  the 
cord  at  a  single  scgineut  from  whatever  cause  ;  thus,  the  cornprtssion 
of  the  cord  by  tumors,  or  by  caries  of  the  spinal  column,  or  injuries 
of  the  cord  by  fracture  of  the  epine,  or  by  hemorrluiges  outside  or 
within  tlie  oord,  or  by  wounds  of  the  cord  are  followed  by  tlie«*e 
secondary'  degenerations. 

Symptoms. — The  symptoms  occurring  In  myelitis  and  myelonm- 
lacia  dejH'od  chiefly  upon  the  hicaitioii  of  ihe  lesion.  Two  kinds  of 
Bympttiuit*  develop  which  can  be  sliarply  differentiated  from  one  another. 
The  first  class  of  symptoms  may  Ije  termed  direct  syniptonis,  and  are 
due  to  destruction  of  the  elements  of  the  spinal  coni  at  the  point  of 
lesion.  Tlicac  consist  of  (aJ  paralysis,  atniphy,  and  miction  of  degen- 
eratifin  in  the  mustrles  wJiich  are  i^iippjit^i  by  the  cm-IIs  of  the  juiterinr 
bonis  destnoywl ;  {ft)  U»as  of  the  refle.t  action  contnilled  by  tlie  segment 
which  is  affected  ;  (c)  panenthivia  and  aua-stlu'flia  in  tlie  area  of  skin 
related  to  the  segment  which  is  deslroywl.  The  region  of  miiesthesia, 
as  outlined  upon  the  body  of  the  patient  when  compared  with  Plate 
VII.,  [Kigi^  46,  h  the  Ikest  guide  tn  the  exact  level  of  the  lesion. 
There  may  l»e  a  condition  of  hypeneelliesia  juKl  obtrt-e  the  level  of 
flnssthesta  corresponding  to  tlte  two  st^roenlA  of  the  oord  just  above 
the  level  of  the  lesion.  There  is  usually  pain,  and  tendcnicss  to  pres- 
sure in  the  l»ack.  Hot  applications  are  painl'iil  opimsitc  the  segment 
of  the  cord  which  is  iuviuled.  This  is  due  Uj  tlie  hypersensitive  con- 
•dition  of  the  segments  just  almve  the  Icsiou. 

The  second  elass  of  symptoms  may  be  Jermed  indirect  symptoms, 
and  are  pro<luced  by  tlie  cutting  off  of  impulses  to  Aod  fcoio  tiu  jiarts 
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A  gradual  prr^irawivo  recovery  of  power  and  of  wnsotioa  mmtd 
during  the  following  two  ycsirw,  but  was  attc-Dded  by  nn  incnaai^ 
rigidity  of  ihc  legs.  His  st>xu:d  powiT  ruUirnrvl.  A  Rtationaiy  cm— 
ditinn  has  reniiiiiKtl  fur  four  ycarH  in  which  the  patient  luts  a  sponb 
rigidity  o{  l>i>[])  1(^,  awl,  though  able  ti>  walk,  dix!s  mt  with  utiflaoi 
and  great  effort  with  the  aid  of  two  cane»,  there  beiog  t«odency  uflhe 
kncQS  to  overlap,  a  drugging  of  die  feet,  and  a  frequent  treptdatioaof 
the  f<x)t  wheu  the  weight  happens  to  rest  upon  the  ball  of  the  tot  It 
in  impossible  lor  him  to  rise  frimi  the  chair  or  to  sit  down  withiat 
astfisfciuoe.  There  lia«  never  been  a  return  of  the  i?ontrol  of  Uie 
bladder  and  rectum,  there  being  retention  of  urine,  whieJi  ib  reiio-ed 
by  the  catheter.  SeiisiUious  have  returned  in  the  previously  anffisthdir 
unii,  hilt  are  by  no  mciiiig  ;i3  keuii  m  in  Oie  liandn  luid  arnL<<.  The 
girdle  seusutiou  remained  for  two  yearti  and  then  subsided.  Then  te 
no  longer  a  zone  of  iiyperf&ithedia. 

It  is  evident  from  this  ease  that  titere  was  an  acute  ouaet,  then  ft 
stationary  [K>riod  lasting  aeveml  months,  and  tlten  a  gradual  impmvc- 
nient,  which  pmgn^sM^l  for  six  years,  h-uving  the  man  at  llie  end  of 
ihsit  time  in  »  slHtinnary  eoiiditton  from  which  no  recovery  is  likely. 
The  level  of  the  lesion  was  the  tenth  dorsal  M:gnieut,  aa  was  ishowu  hi 
the  level  of  the  aniesthesia.  Inasmuch  as  the  fuDctions  of  tlie  temh 
dorsal  segnK'iU  of  the  cord  are  ven.*  few,  the  direet  8ynipt<>ms  in  this 
ease  were  quite  subonlinate  to  the  indireet  syroptiTms  due  to  a  cutting 
off  of  the  trncU  jiassing  thruugb  tliis  segment. 

I  have  seen  a  ease  in  whii<h  a  rapidly  advaneing  transvenw  niyelilu 
at  the  sixth  don^l  segment  lefl  tlie  putieut  totally  paralyEed  and  abw> 
lutely  anaesthetic  lx;low  this  level.  T\\U  condition  had  l>een  present 
four  yejirH  wheu  I  saw  him,  and  during  all  this  time  lunt-sores  had  b^«a 
prevented  by  having  him  turned  in  bed  every  half-hour  day  and  night. 
The  pressure  of  his  \nn]y  weight  eaused  a  rG<Inef»,  followed  hy  ej'anofiis 
in  the  skin,  wliieh  would  sun;1y  have  gone  on  to  a  hed-aore  had  this 
ntuingc  of  piwture  not  lieen  made.  In  this  p:it!ent,  although  all  sensn- 
tion  was  aliolishi'd  below  the  level  of  the  eighth  intercv>dtal  nerve,  any 
irritation  of  the  skin  in  the  aniesthetic  region  pro«luced  a  seitsatloa 
which  w^s  referred  to  the  skin  in  the  hypenesthelie  bond  at  the  le\'e! 
of  the  sixtJi  intercostal  nerve.  Siieh  erront-oiis  location  of  ^nsattotis 
I  have  observed  iu  several  eases  of  myelitis^  but  have  not  avea  it 
deserilMMl. 

Transverse  lumbar  myelitis  is  the  next  most  oomraon  form  of  mye- 
litis, and  here  the  le-sion  may  be  limitfHl  to  the  luml>ar  segnienta  or  may 
iuvolve  both  lumbar  and  Kicral  segments  of  the  spinal  cord.  As  an 
example,  the  following  case  may  be  citerl : 

Male,  aged  sixty  y«ars,  of  fairly  good  habits  and  withimt  any  aeoer- 
tainable  cau.«<e,  vns  suddenly  attacked  by  a  tingling  and  numbness  in 
the  tegs  as  high  as  the  knesA  and  iu  the  glntt^il  region.  Thin  num[>- 
nejw  Was  followi^  in  the  ixmrne  of  twentj'-foiir  hours  by  a  condition  of 
markcil  weakness  In  the  feet  and  legs,  with  drop-fool  and  with  reten- 
tion of  urine  and  inability  to  <x)ntrul  the  rectum.     He  had  cousidemble 
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be  avoideil  Iiy  ("are  and  attention  to  the  nat'ieiit,  tlie  proe|iect  of  reroveir 
irum  the  attack  is  firxHl.  A  [)eniuinc*nt  comlitiuu  of  clironic  myeliUs, 
tlie  result  of  seroiidar}''  <lcj;e]icration)i,  reniaine  for  the  rci^t  of  the 
patient's  Wi'vt  and  thiit  Irt  niaiiile^t  hy  a  greater  oc  K'tw  dt^ree  of  spastic 
{HLFupK-giii  in  whicli  tlie  limbs  are  Btifl',  the  knees  overhip  In  walking, 
there  \»  tiv[ii^liilion  of"  the  iW*t  when  thi'  weight  n*tf4  on  tht-  }mi1I  of  the 
foot ;  there  are  spasmmlir  (Hintractlon**  and  erauips  in  the  legs,  tliere  is 
more  or  less  lo»8  of  seusibility  in  the  limbs,  and  an  inactivity  of  the 
bladder  and  rwtum,  so  tliat  the  catheter  }nw  to  Iw  used  rcjjularly  and 
the  rectum  wa^hii^d  out  rcpularly.  Henoc  a  state  of  invalidism  remains, 
from  which,  however,  the  patiente  do  not  die  unless  eome  complication 
arifios.  The  chief  danger  to  which  they  are  subject  is  an  intection  by 
the  catheter,  conse<|uent  eyatitis,  pyelimephrltis,  and  unemia. 

Tliese  viirions  MTiiptnms  of  myelitis  omir  in  varying  cnntbinations. 
The  mwi  eunininn  ty|»e  is  tninsvcrsc  doi-sid  niyelitisj  of  which  the  fol- 
lowing rase  is  a  fair  exiiniple  antl  denionsiratca  the  course  of  tlie  disi-ase 
as  well  aa  the  various  symptoms  which  ap{K'ar, 

Male,  aged  fil\y-six  years,  of  good  habits,  not  syphilitic  and  per- 
fectly healthy,  al\er  a  long  walk  perceive<l  sensations  of  numbness 
and  tingling  in  tlte  feet  and  legs  as  high  as  the  knees.  lnst«iid  of 
resting,  he  attejnpte<l  by  further  walking  to  wear  ofl'  thiK  niunbucss, 
but  before  he  hiul  prooeetletl  one-half  a  mile  was  conscious  of  great 
weakness  in  the  feet  and  legs,  and  within  one-half  hour  was  con- 
sidenibly  pandywl,  so  iw  to  be  tmable  to  etjmd.  The  iwiraly^is  was 
total  in  tlte  legs  l>clow  tlie  knei'S.  It  was  im{>os8ihk-  to  [Kill  the  knees 
up  in  bed,  though  they  could  be  extended  and  slightly  adducted. 
Within  two  hours  all  sensation  was  lost  up  to  the  level  of  an  inch 
betnw  the  umbilicus,  and  at  this  [Kiiut  a  di^ti'ni^t  girdle  wnsalion  was 
perceived.  Exatninatiiui  Jrilmweil  hws  of  sense  uf  t4iurhj  tenii>emlure, 
and  piiiu  up  to  this  level,  and  for  two  inches  above  this  level  a  con- 
dition of  extreme  hyperesthesia  to  toneli,  |»ain,  and  temjtemture.  The 
muscular  t^eiise  was  not  lost  in  the  legs,  and  all  changes  of  {Mwition 
in  the  feet  and  i<ies  was  acutely  perceived,  lietention  of  urine  was 
present,  and  there  were  no  sensations  in  the  rectum  and  no  control 
over  its  action.  There  were  no  symptoms  above  the  level  of  tlie  um- 
bilicus. There  was  no  fever.  This  condition  renuuned  stalinnary  for 
about  four  months,  during  which  time,  by  care  in  the  empt\'ing  of  the 
bladder  an<l  of  the  n'ctum,  and  by  fit^jnent  change  in  (he  iMwition  of 
the  p:)tient  in  IkxI,  complicating  cystitis,  proctitis,  and  bed-sores,  which 
were  constantly  threatened,  were  avoided.  The  patient  tlieu  beg:in  to 
recover  slightly  the  |X)wcr  in  the  h^,  but  was  much  troubled  by 
twitchiug  of  the  muscles  ami  sudden  spasmodic  contractions  of  the 
1e^,  siimetimes  In  the  form  of  flexion  of  the  knees,  sometimes  in  the 
form  of  extensitiu  of  tlie  ftMit.  The  iKtmlyzcil  niuwles  did  not  atnjphy, 
and  the  electrical  reaction  I'enmiueil  normal.  Kuee-jerks,  which  were 
eompletely  lost  during  the  first  week,  then  relumed  and  gradually 
became  exaggerated,  and  after  two  weeks  ankle  clonus,  Babiuski's 
reflex,  and  crossed  reflex  of  tlie  knees  appeared  and  have  continued. 
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in  the  greutcr  {xirt  of  tlie  fonsinu,  excepliiifr  the  rwlinl  skIi?,  ibp 
anicsthesm  up>m  tlie  trunk,  higothcr  with  the  »>ne  of  hrponsMik&u 
ahftve  it,  was  t>elow  tho  levt*]  of  the  nipple.  Piinily^s  ttf  t\w  xympi- 
ihctio.  ill  t!i»'  hi'ok,  caiisinc  n  nnrrowin;;  of  tli»-  |t!il[M-1inil  fi.-wun*,  rHnt- 
iioD  of  tlie  eyeUill  and  a  hiss  of  ililiitaliou  ut'  tJic-  jtilpil  on  inritutioii  of 
Uw  neck  were  preseut. 

Tht;  intlirt'ct  symptoms  of  siHistic  puralysis  in  the  l^^s  develop  wriy. 
The  knee-jerkuare  exjipgf  rated,  iiiikle  clonus  appesir**,  the  Ic-jjfi  areaiff 
jind  ripid,  and  suhjiHit  to  quick  «U:»'p  t<[KU«mH  of  u  {Miinful  i^luirajtiT,  and 
cramps.  There  is  ustmlly  relcntiuu  of  urine,  thou^^h  ooca»iunaUy  llie 
bladd(>r  may  empty  it«-lf  suddenly  without  the  oontml  of  tike  pativdc. 
Thero  is  no  control  of  the  recttiin,  whirh  muy  net  in  tlio  ramo  niannrr 
as  tho  hladder  \vhi>n  full.  In  t)u^7«e  cniscs  it  is  not  uooommitn  fur 
priapism  to  occur.  Thew  cases  arc  more  duri)ri.T(jit8  than  tboae  o( 
tran.««vcrse  myelitis  of  the  doraal  and  lumbar  rcg:ioD,  bemufw  of  tbr 
]H>ftsihility  of  an  a^cending^  myelitis  which  muy  invade  the  cells  govenn 
ing  the  phrenic  nerve  and  caiir*  death  by  respirator^'  paralysis. 

In  disLScmiiiiiti'd  rayt'litit^  thi'  symptoms  of  |>arah>i8  with  atrophy  uid 
disturlninccK  of  sensjilion  are  nwre  extensive  than  in  tawcs  of  Jmnsvi'p* 
lesion,  and  symptonu  appear  both  in  the  legs,  Itody,  and  nmis  slmul- 
taneously  or  in  nipid  8uccew*ion.  A  few  muscles  in  each  limh  nay 
piekwl  out  I)y  the  pandysis,  adjacent  nii^eles  being  weak,  but  sb 
110  tcndencv  to  atrophv  or  reaction  of  degeneration.  A  diriturbuMW 
w.^iisibili(y  \h  usually  inarkinl,  but  iliMrx  not  g<:i  nn  to  a  total  anfestlieBn. 
There  ik  e(>niiiiotily  a  losit  of  bladder  and  rcotid  (miitnil. 

K.  W.  Taylor  has  recoi-deil  tlio  iutereitting  fiict  that  the  cotine  of 
lalKir  with  i-ueeesst"ul  delivuni-  and  firm  uterine  ixuiti-aetions,  wa**  m  uo 
way  iulcrlereil  with  in  a  «i.-*e  of  luniUir  mycliii?*  M'ilh  dcfitnH'tioa  of 
the  entire  lower  conl  as  .^town  by  uulnp^ty.  There  wai»  |MinUy«ts  of 
tlie  alxlomtnal  musi-le8  and  no  jwiwer  of  aiding  the  cxpnUiim  nf  tltr 
chll<l  by  them,  hut  (he  uterun)  oonlnieted  rliythmicidly  during  labor. 

Prognosis.  —  In  the  early  stage  of  myeliti.-i  a  wry  gnanlwJ  progDotk' 
must  I)t'  given.  It  is  impossible  Ui  Udl  to  what  extent  or  aeveritr 
the  ftympt^mit^  may  dt-velop,  and  until  the  progress  is  arnvled  the 
autloi>k  ifl  always  serious.  Infectious  cases,  especially  those  that  are 
secondary,  have  a  better  chuoec  of  rceovery  than  cases  due  to  disnue 
of  tlie  blo<MU*es.-*els,  and  tlie  slower  the  onset  of  the  ^yniptunu  the 
Ix'tUT  the  chauce  <if  tJieir  arrest.  The  more  ubi^dute  tlie  unie«ttH«iA 
in  any  case  the  worse  is  tlie  p^Jgllosis.  The  greater  the  puin  in  the 
liack,  especially  if  it  is  attended  by  rigi<li(y  of  the  spine,  or  Mmsme  in 
the  legs,  the  woreo  the  prognosis.  Alter  tJie  acute  onset  Uie  prognoeiB 
will  dei»end  on  tin-  severity  of  (he  symptoms.  ItiNJHMim-i  and  eV8ti(i8 
make  tJie  outlook  les?  hopeful.  After  ver>'  complete  paralysis  f  have 
seen  a  slow  but  progressive  improvement  and  a  return  of  i>i>wer  (0 
walk.  It  is  always  well  to  hoKl  out  the  hojie  of  some  tmprovemrni 
for  two  years.  After  that  time  no  change  ran  lie  expected.  The 
younger  the  patient  the  more  vigorous  his  generul  condition,  and  the 
better  his  habits  tJie  better  his  chiuices. 
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TreatzDent.  —  Ab^ilntc  re«i  in  hei\  innst  lie  enforce*!  from  the  out- 
Tln'  patient  utioulJ  lie  in  a  prone  position,  if  |xiss<ible,  and  preat 
F^lioiilJ  \te  Uikvn  to  cliniigi'  tlie  position  at  least  every  half-Lniir 
fttwl  til  «>  ilisiributc  the  weight,  by  nitsiuH  of  piUows  or  by  an  idr-bed 
«r  «nitcr-U-<l,  iis  to  prevent  pressure  of  the  brxJy  coming  u|K»n  tiie 
bony  poJDta.  Fre<]uent  sponging  of  the  ekin  and  mreftil  a(ti.'Dtion  to 
^^domliD^St  espoctally  if  there  ih  an  intYintineixv  of  urine  or  feees,  are 
^^pMSen&n*  in  order  to  pn-vent  the  development  of  b(Hl-.s»r«.'s,  Under 
'  nil  ciniinustaneis  the  use  of  (he  UtI-piiii  or  iiriiKiI  ylioidd  be  enfnrxed, 
j  nn  tlie  ffl'nri  of  i^ittirtg  tip  may  increa«>  the  syniptomi*.  If  the  skin  ift 
I  xtTV  red  it  i^hoidd  l>e  bathed  with  an  nntis«'ptic  solution  and  with  a 
,  solutina  of  alum  and  i-overed  with  a  powder,  and  no  pressure  on  it 
permttteiL  If  a  l»eJ-S4ne  forme  it  ia  ^^  be  dressed  like  any  uleer  and 
kept  u  aseptic  a^  po88ible.  Stimulants  to  heiiling,  siirh  as  Ixilsam  of 
Peru  or  a  galvanie  eurreut  direetly  apulie*!,  have  never  seemed  to  me 
to  l>c  effertive.  The  most  impr>rtant  thing  is  to  remove  itll  jiressure 
frum  the  uloerate^l  siirfaee,  uuil  thus  allow  it  to  heal.  The  giT-Jiiest 
can?  should  W-  takcu  io  laithcterizntion,  all  ejifhetera  should  Ix;  kept  in 
antiseptic  eolutions  and  carefully  washed,  and  roate<l  with  carbolized 
V]i.4eline  l>erore  being  uwtl.  It  itt  too  e«>mmonly  the  euRtom  to  limit 
(he  ^%*aslliugof  the  latheter  to  tlie  time  8ueee«idihg  iiirtleud  of  preee«Hng 
its  iifcc.  If  cystitis  develops  the  bladder  sliould  be  wasbixl  out  twice 
or  tlin-e  times  a  day  with  a  10  per  cent,  solution  of  boric  acid  at 
*  K.,  ami  the  patient  should  be  given  wilol,  five  grains,  or  urotropin, 
grains,  every  four  hours  by  the  montli.  Tlie  action  of  the  bowels 
lil  l)e  n>guIa1<H]  by  iiie;infl  of  laxatives  daily,  wliieli  should  Ih>  ui*- 
by  an  in'teetion  given  at  u  regular  time  of  the  ihiy,  u  pad  lieing 
inlly  a|'|dled  t/>  the  antis  to  prevent  Icsikage.  The  i4|iasni<Mji(! 
cuntrwtiiom*  and  crumps  iu  the  mui^'les  may  be  relieved  by  tlie  use  of 
warm  eloths  to  the  liack  or  of  warm  t>ottlcH,  earc  being  taken  not  to 
hum  a  blittter  iu  the  anicirithptic  »kin.  Jiromidea  an:  wmu-times  of 
ueh  ?»tT\-ioe  for  this  pymptoin.  Any  active  medipiiiai  treatment  for 
ii>  di.m:uft>  during  the  [x-niKl  of  onset  or  during  the  pcriml  of  mjiximura 
tensity  \h  ustudly  futile,  though  8ulicylate  of  stxla  and  wtliein  have 
supfMisoiI  to  be  of  iwe  in  infoiHinos  cases.  When  the  active  proc- 
has  (.xuue  to  a  standiitill  and  a  jM'riiHl  of  improvement  sets  in, 
nuueage  anti  eleetriciil  applieation;^  to  the  muscles,  gradually  increasing 
voluntary  movements  and  exercises,  tending  to  reestablish  tlie  volun- 
tary control  of  the  limbs,  are  to  be  used.  Bath»  are  also  of  service, 
ither  wnnu  nud  eiiol  8|K»ngiiig  of  the  back,  or  warm  douohea  under 
ixleniie  pressure  (ten  |Hjund.s),  or  tepid  sitz  Itnths  with  sponging  of 
c  Ixick.  Colli  {*iO°  F.)  or  hot  (100**  F.)  baths  are  to  be  avoidwl. 
iV'hen  the  patient  begins  to  vralk  great  care  slKmld  be  luken  to  pro- 
over-futigue  and  to  prevent  falls.  Rublwr  heels  or  soleii  help 
leae  paralvtic<).  In  some  eases  appanitiu  in:iy  be  usc*<I  to  facilitate 
e  )u;t  iif  walking,  HUeh  as  bmtres  t*)  the  ankles  or  knees  or  a  stiff 
lu  the  back. 
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GHKONIC  MYELITIS. 

Etiolojfy.  — Clironlr  myelitis  miiy  develop  h9  tlie  result  of  an  uvi» 
inyolitiH  when  this  does  not  go  un  to  a  fatal  terniiuation  but  leavci  i 
certain  amount  of  damjij^  t«  tlie  i^pinul  lutrd.     A  luyelitis,  howwcr, 
may  be  fr<>ni  its  onset  a  ^low  proi^ess,  and  thus  the  di;M:ado  may  be 
chrnnic  fnim  ihu  start.     Any  nf  tlie  cau.ses  capable  uf  fausin^  acute 
myelitis  are  rtjually  irin»able  uf  pniduving  i-hnmic  mvt'liiU.     I^ator- 
baoees  iii  the  eircidation  of  the  cord  are  probably  the  prim&ry  caiue  in 
the  majiirlty  of  esis**,  atht;n>ina  of  the  blotxlvisiseU  or  syphilitic  eo- 
darteritis    Ik-Idj^  amouj;  the  most  comruoa   conditions   found    in  Uib 
disease.     Clirouic  myelitis  may  also  develop  as  the  result  of  dinuic 
meninf^itis,  and  \»  uKuully  aMtoriated  witlt  more  or  Ipsa  iraplicatioo  of 
the  spinal  meitin>!:e.4.     The  term  chroDic  myelitic  nmy  be  applied  id  toy 
or  all  of  the  proi^'sses  of  de^^'nonition   develnpinj;  in  the  conl  in  "lo- 
nection  with  other  Hpinal-conl  atfcctions.     Thus   the   terinioal   stap; 
of  Iiitenil  and  r-onibined  -srlerusis,  of  umyotrophic  lateral  stdcroeis,  cK 
acute  or  chronic  polio  myelitis,  or  of  di<t8eminat«d  »:^lero8is  may  lie 
diagnosticate<I  ad  chronic  myeh'tis  in  case  no  exact  history  of  the  ocisrt 
of  the  diseaiW!  can  be  obiainnl.     Chronic   myelitis   may  alflo  opcur 
without  any  aacerLiitiable  cause,  a  chronic  irregular  dr^enenitiou,  loilli 
iu  tiie  white  columuij  and  in  the  gray  matter  lieing  found  af^iT  deadi 
in  cases  where  the  disesiae  has  been  one  of  slow  and  im^Iur  trpi:. 
Chronic  myelitis  may  develop  Ju  the  course  of  very  many  conetitu- 
tional  di-seai^es  that  produce  disturbance  of  ^•neral  nutrition,  and  it  may 
alito  develop  secondarily  to  immy  of  the  acute  infectious  diseanM^t,  bdi^; 
in  the.se  castas  dne  rather  to  the  toxic  ageiitj^  pn>ilueed  liy  the  infection 
than  to  any  diri>ct  bacterial  action.     Any  of  the  various  forms  of  injury 
of  the  Rpinal  of>rd  or  of  i(.s  Iwmy  itwering,  or  of  ita  menin^^,  may  he 
followed  by  a  chronic  dcjrencnition  in  the  spinal  cord.      Very  f^nat 
and  lou^-c»intinued  physical  exercise  is  also  supposed  to  be  a  cau^v. 
Chronic  alcohoIi.sm  may  produce  a  chnmic  mycUtis  iia  well  aaa  periph- 
eral neuritis,  and  in  some  cases  of  very  severe  peripheral  neuritis 
which   faile*!   to  recover,  chanp>*s  have  lh*en  ffiund  of  a  deireuerativr 
nature  in  the  fli>inal  conl.     Thus  chronic  myelitit^  may  be  the  n.-.'sult  of 
a  state  of  poisoiving*  which  prtMluced  fii-stii  multiple  neuritis.     Chronic 
myelitis  develops  occiisionally  as  a  ^uel  of  gout  with  or  without  an 
attending  multiple  neuritis,  the  exact  nature  of  the  procea}  bcin^  atill  > 
matter  of    uncertainly.     Chntnic   myelitis   is   in   some    raises  due  to 
syphilii«,  and  then  it  may  be  either  a  diffuse  prticeAS  advancing  intti  the 
(H>rd  fiitm  the  p«Tiphery,  attended  by  degem-ratiim  which  apjiears  first 
in  the  lateral  cuUnuns  of  the  cj)nl  and  givi9>  riee  to  the  symptoms  of 
spastic  pnmplegin  (tlic  spinal  syphilis  of  Krb),  or  it  may  be  a  tran^ 
verse  process  due  to  syphilitic  enthirteritis  in  the  vessels  at  a  certain 
level,  or  tn  the  appearance  of  syplitlitic  indurations  witli  infiltration  of 
romid  cells  in  both  white  and  gray  matter.     Such  syphilitic  inAItn- 
tions  may  be  very  irregtilar  in  tlieir  distribution;  may  be  confined  to 
one  segment  of  tlie  cord,  causing  a  chronic  transverse  myelitis ;  may 
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limitcct  to  one  or  mure  columns  of  the  cord^  causing  eymptoms 
•aabUn^  locomotor  ataxia  or  lateral  et-leixwig  of  one  or  Iwth  eiilrs; 
\%y  cause  a  uuitateral  lesion,  pro<]iu-ing  symptums  of  Brown-^>quard 
Ivais,  or  may  be  insularly  di^cDiinatcd  throughout  the  cord. 
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flmlUuf,  dtfrnsntltn,  aod  ademla  )■  the  card,    a,  4«fBn«nU(d  ll«aiM> :  b,  aril 
ifai«;  t,  t*,  MruUi^B  %x\»  FjUnden;  <  «clori>Uc  mihti  of  gU&;  f,  t««rU  witb 
AMmmIviBb:  ^  cakifsd  maibM of  ttlbu    tXHumut-tiacliL) 

Chronic  myelitir*  Ik  mmietimes  due  to  pernicious  ann?min,  the  changes 
ia  the  (unl  which  oot-ur  in  Uie  eourst!  nf  this  di;(e;ujc  being  difiuse  in 
locatioa  and  ^luw  io  development  *  (see  pag<e  393).  Slow  poisoning  by 
ef;got  or  latliynu  may  cauitc  chronic  myelitic. 

Oironic  myelitis  is  usually  a  disease  of  adult  life,  penions  of  the  ages 
from  iHfnn'-fivp  m  forty-6ve  years  bfing  more  liable  to  the  ufl'eetiou ; 
it  is  alxiut  e((UAlly  prevalent  iu  nudes  luid  females.  It  is  |iussibly 
tntceahle  in  aiinie  cases  to  an  iuherite<I  neiirupatliic  tendency.    It  is,  in 

<  F.  Rilling!*,  The  Sliattuck  Levlurv,  1002. 
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my  ex{x-ri(riice,  a  vory  rare  form  of  afleetion,  and  H  ia  proliable  tint 
the  tlMs«;riptIons  found  in  the  older  text-book^,  which  rarely  corraptiul 
tij  cia^-a  now  st'i'ii  in  llm  li<»sj)l|jiU,  wtTe  writtpn  Wtore  tUv  time  when 
careful  (lislmotiou  was  mudf  betwwn  the  various  forms  of  j*|)inalKiinl 
dU-JUTO.  As  the  knowhil^  of  spmal-t-ord  disease  lias  incn-ascd  it  tai 
boeo  ptwsihic  to  srpnmtc  accurately  the  difffrent  lypos,  and  lite  taunt 
tills  19  done  die  rurer  [he  di:i^uusis  uf  t-tmple  I'hninie  myelitiR  is  made. 
In  fact,  )>ome  authors  have  denied  that  aH  a  ^[khmuI  disi-fuve  it  tan  oocsr, 
and  aHirnt  that  it  is  always  to  be  re^irded  ai*  the  teniiitial  stage  of 
some  one  of  the  diwasoft  of  the  eon!  already  ooitaidercd. 

Patbolog^.  —  The  |)atholop;y  of  chronic  niyelitifi  cannot  he  tnoed 
atvurately  from  the  onset,  inaKninch  an  ihe  temnnnl  stage  of  the  A'm-^t 
is  the  only  one  which  iw  ojH-n  In  direct  olMservation.     Jii  pntlcnts  dving 
from  crhniiiio  inyclili!*  the  fi|tinnl  eoni  niay  present  plight  deformitit^  tn 
its  contour,  hut  the  chtiujj^'s  are  only  visible  in  microeoopic  iicrli'MJ. 
These  changes  are  of  two  varictiee:  fin<t,  the  appcaninee  of  sctvfotic 
patches  irn^ularly  distributed  throughout  the  whiti-  ami  gtay  nutlifr 
of  the  spinal  conl.      'fhi-w  wlerotic  patcln-s  consist,  of  a  thickening  (•( 
the  glia  and  of  the  connective  ti-ssuc  about  the  hlooflvcjwels,  Dsoalh 
attcndcxl  by  a  disleiitiou  of  tlie  bltHNlve^^^els  and  by  changva  m  tbrir 
wulla  of  the  nature  of  endarteritis  —  botli  ohlitenitinfr  orntheromatoai 
Am  a  rule,  thi?*  M-lenitic  ti«suc>  iei  thicker  au«l  more  dense  iJiau  iu  tb^ 
ordinary  fi>rni8  of  stf-iHKlarj'  degeucrution,  or  iu  lab«*,  or  in  liitcnl 
sclerot<is.     Occui^ioDully  in  the  ina^s  of  Bclerotic  titj&ue  a  dintentJei]  axb 
cylinder  has  produced  a  cavity',  :uid  the  cord  pn.-^-nts  the  cribrifocin 
appenrunee,  or  Swiss  cho<?se  apiwarance,  which  has  Ikh.'u  diwcrihed  u 
occurring  iu  acute  myelitis.      Usually  the  M:Ierosis  is  thicker  at  the 
periphery  of  iIil-  eont,  and  is  assi~>einted  with  adhesions  of  the  pia  ufid 
with  chronic  meningitis.     It  has  a  tendency  to  Im?  thicker  around  tbr 
bloodvessels  ihtit  cnler  the  tttnl   fnim  tlie  jK-riphery,  and  very  oftwi 
wedge-shap<!d  pcitches  of  sclerosia  are  §«?u  with  the  ajtex  pointing 
iuwar<l.     It  is  evident  tluit  the  neuroglia  of  the  cord  iit  iucruuaed  in 
density  and  alw)  that  the  connective  tissue  in  the  veeael  wall*  i* 
thickened.     All  throughout  this  sclerotic  tissue  a  fine  cell  infiltnti'Ui 
is  found,  more  intense  about  the  hloodves^-ld,  but  everywhcri'  preseat 
in  the  cord.     If  this  irregular  sclerotic  pn>cn'ss  has  gone  on  chiefly  ia 
the  surface  of  the  cord  tlte  so-called  annulur  8clero«iii  is  found,  a  ring 
of  sclerotic  tissue  surrounding  the  fairly  normal  fibres  of  the  eoni,  thft 
gmv  matter  not  being  greatly  afleeted.     This  condition  is  rare. 

The  wHtind  {uiihological  change  present  in  chronic  myolilia 
advanoeil  degencnilion  of  the  nerve  fibres  and  of  the  ner\'e  cells  thi 
out  the  eon).     This  nuiy  \)c  very  irregular  in  ita  dislribulion  ;  and 
extent  at  the  time  of  the  autopsy  is  very  ol^ea  much  greater  than 
extent  of  the  initiid  siderosis  to  which  it  is  sceondary.     Seer: 
degeneration  follows  nirh  nerve  fibre  to  tlie  cud  where  it  is  intcrnipt 
at  any  point  in  iis  connection  with  its  pn>per  neuroae  body.     Thus 
amalt  jKitch  of  scleronis  at  one  level  of  the  lateral  column  mar  he  fnl 
lowed  by  a  long  desocnding  degeneration  in  tliat  column.     And  a 
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ofwIeroMH  III  the  |K)storior  coliiinn  u\rxy  give  rise  to  osceDding 
neratiKD  a»  Mgh  9»  the  mttluUa. 

is  uot  qIwhvs  |>o}<sii)Ie  to  (letimjiiM;  fnmi  a  miorosoopic  examina- 
iQ  whether  the  priniiir)'  proeess  in  a  chroiiio  niyelitls  is  due  to  a 
Jr^tM'nitHin  of  the  m-rve  film-M  with  Bt'«'i»n(hiry  wlemsis,  or  whether 
it  i*  <!ue  to  a  primary  gi-Ierosis  with  (xjmpi-essiun  und  9*,'e<,>nd!iry  degcn- 
rnilinn  of  till'  iierve  fibres.  Both  eonditinns  art'  found  in  the  terniiii:il 
utiigc  of  the  ditieuae.  In  some  8cclion.s  it  '\a  evideut  tlmt  tJie  tinekeuin); 
of  coiui«cti%'e  tii<^tK  is  greater  thaa  that  which  occura  in  an  ordinary 
wplarrment  hyporploFJa.  In  other  rej^inns,  however,  the  selcrosla  in 
i]uit(?  <-ontjKiRil>le  to  that  onliiidrily  found  in  MH-<indiirv  dt^enemtions. 
It  Is  UtiM  luinf^lirig  of  die  two  priM-esMivi  in  i-hn)iil(!  inydttis  whieh  gives 
rise  to  tlie  irregiilur  oppcaranec  found.  Enormous  swelling  of  the  axis 
cylindei^  such  oa  is  tound  in  aeute  myelitis,  \»  oecnMioually  observed 
in  climnie  myelitis;  and  gniniilareorpuscles,  the  products  ftf  degenera- 
tion, arc  eaitlen.-d  everywhere  thruugli  the  spinal  tnnK  The  distribu- 
tion of  these  legions  through  tiie  ot»rd  varies  in  dllleiiiit  c-jsew,  boUi 
nrtver*tp  and  di.-ijteminaled  chronic  myt'Htis  being  found. 
Symptoms.  —  The  fymptouiA  of  elironie  myelittrt  are  tiiieh  as  might 
liei-le^l  fnun  a  ehroiito  imphi^Hlion  of  the  variouj*  eolnmns  iil"  the 
oird  and  of  the  various  gefrnieut*  of  die  cord  in  their  gray  nnit- 
trr.  The  [inKT-w  in  wich  a  nhiw  one,  however,  and  »o  different  in  dif- 
fen'Dt  cai^-s  that  no  typical  eourae  can  be  dc:Mrihe<l  in  this  disease.  A 
gimrnil  feeling  of  weakDeiw  in  the  legs,  undue  thiigiie  on  exertion,  going 
on  gTTuhinlly  to  »  ^I;lte  of  paralysis  of  grejiter  or  less  degrw,  pt-rhaps 
ni*t  fiuffieieiit  ti>  iueupwitJile  the  patient  for  mimy  yearn,  is  the  UHiutl 
hi*</iry.  The  pamly^is  is  usually  of  tlie  epostic  type,  with  rigidity  in 
the  mu»;l(»,  but  it  may  be  coiilin<-<)  to  a  few  iniiik'lcs  iu  the  Hinb  affeetwl, 
and  tfaeae  muscles  may  allow  atrophy  und  reaetiou  of  degtmerulimi.  A« 
a  role,  there  is  in  the  early  stage  an  increoite  in  the  tendon  reflexes, 

with  ankle  cloniw,  jind  this  nuiv  persist  for  j<everal  vears  and  finally 

^Hpbtiidc,  and  in  the  later  Ftagei^  die  ri'Hexes  nm*  he  lost.  Oe.rai<ionally, 
^W  thff  leaion  happens  to  afieirt  the  n-flex  are,  the  knee-jerks  are  lost  at 
the  uutael.  The  h^  injiy  I»e  the  only  |tar(8  |iandyzetl  for  many  ywirs, 
or  tlie  [Kinilysis  nmy  e-xteiid  within  the  first  ycir  to  the  anns,  or  it  may 
Inviu  iu  tlie  anui»,  but  usually  after  several  years  sonne  symptoms  of 
pamlyeid  are  pn<tti>n[  in  all  the  cxtremitie«<.  The  pandysis  ranUy  is  as 
extrifiue  ti»  it  ifl  in  the  forms  of  muscular  atrophy,  und  therefore  mrely 
gives  rise  lo  p(>rnmnent  deformities  or  eontnuitures.  These,  however, 
UV  occntnaally  tseen. 

Distarti'Loce^  in  the  sensory  sphere  arc  very  oommon  in  myelitis. 
These  usually  consist  uf  irregular  p;inesthei*ife  which  may  be  followed 
by  plaques  ul  anicitthcKia  and  analgesia.  Pain  i&  not  a  eommon  symp- 
tom, excvpdng  in  so  far  aa  the  general  stitTness  and  weakness  give  rise 
to  extreme  aeusntions  of  fatigue  or  puinftil  affections  of  the  muscles 
pnralvxcd,  but  p^n  in  the  beek  is  not  uneommon  when  tlie  myelitis  is 
Bfldortated  with  a  ehronic  meningitis.  In  these  cases  also  some  shoot- 
ing pains  in  the  limbs  uid  in  the  body  may  develop. 
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Trophic  dUturbances  are  quite  common  in  tlie  eouree  of  throo* 
rnvflitif*.  Urlioarin,  irregular  eruptions  uiwu  the  skio,  vaaomolor 
pnralysis,  giving  rise  U>  (hishes  or  streaks  of  pallor,  irregular  growft 
of  the  hair  ami  of  the  nails,  tmphio  difitiirbdnces  of  tlie  joints  «iid  of 
the  bones  are  not  uucommouly  obaervetl  in  the  courHc  of  chronic  mj*- 
litis.  In  the  la^t  stage  of  the  disease  bed-aores  are  a  diAtinrt  ihi^r. 
Rut  all  th(«e  symptoms  may  vary  iu  intensity,  and  many  of  tbcm  m^ 
be  recovered  from  with  projxjr  care. 

In  thn  majority  of  varies  as  die  result  of  a  longHX>ntinucd  chnue 
myelitii^  tht>  patitmt  in  n^uoed  to  a  Atati>  of  helpleRs  pamly^is.  Hsif 
oonfined  to  the  l>etl,  the  Hmbd  are  wa.sted  and  very  ot\ea  drawn  up  ia 
a  condition  of  (Nmlmctiire,  ejctrente  flexion  of  the  thighs  and  lijgs  witk 
adduction  of  the  thiglis  being  preaeut.  In  these  ixu^-a  the  bauds,  too^! 
become  hetple^t,  and  the  patient  is  reduced  to  the  most  abject  rtalerf 
paralysis.  A  eonipliealing  eystitis  not  infrequently  develops,  tfutt 
wirly  in  the  oourae  of  chronic  myelitis,  as  the  irreguUr  netiou  of  the 
bladder  may  neoe«sitatf  the  constant  use  of  ciithetcre  which  onHft 
infection.  Cystitis  and  bed-wjrea  are  the  common  cause  of  death  ii 
tins  discas*^,  thougli,  if  die  st^lerosis  invades  die  upixr  portion  of  the 
cord,  affections  of  respinitton  and  deglutition  may  l>e  the  active  caiw 
of  death.  Many  symptoms  referable  to  an  tmplinition  of  the  symp' 
thetic  nervouj^  system  are  usually  observed  in  tho  courts  of  <Attvak 
myelitis,  crises  sneh  as  oocur  iu  locomotor  ataxia  having  iwcn  obflervnl 
frequently.  If  the  first  dorsal  segment  of  tlie  ourd  happens  to 
affected  irritation  or  jmralysis  of  the  sympathetic  in  the  neck  willgiw 
rise  to  pupillary  symptoiu.<i. 

Diagnosis. — The  diagimjais  of  chronic  myelitis  ia  to  be  ma<le  entJrflT 
by  exclusion.     When  all  other  forms  of  .spinal-oortl  disease  can  be 
eliminated,  and  yet  objective  spinal  svinptoras  of  irregular  difttrihulka 
are  pn.'seut,  ohnMiio  myelitis  may  be  iliii^nosttcated.     When  the  lypia! 
symplnnw  of  the  various  ^pinaI-c<l^d  affltitions  are  cunsidercd,  it  will 
be  evident  that  they  are  none  "f  ihyni  likely  to  l>e  confoundcil  with 
chronic  myelitis.     The  most  difficult  diagnosis  is  from  disseminattd 
sclerosis.     In  this  disease,  however,  it  is  tu  be  noted  that  nystagtmi* 
and  other  cerebral  symptoms  api>ear  early,  of  which  the  ra<«t  notion 
able  are  the  soanniiig  spivch  and  the  intention  tremor.     The  develop- 
meol,  therefore,  of  eerebnil  syuiptoms  in  tlie  course  of  tlie  case  of  sup- 
posed chronic  myelitis  will  indicate  that  the  onginid  diugmtsis  sliuuKl 
iiave  been  disscminate<l  sclerosis.     In  the  curly  st:tge  of  priuiary  Ulenl 
Bclerosis  or  of  amyotropliic  lateral  e*:lerosiB,  where  tlie  only  En'mptotns 
are  spastic  paraplegia  an<l  where  no  ostensible  cause  can  be  found,  the 
supposition  of  a  tmusverse  chronic  myelitis  of  the  dorsal  rE$*ion  ou) 
Ih;  entertained  ;  but  this  diagnosis  can  only  be  substantiated  when  ihr 
development  of  sensory  symptoms  and  disturbance  iu  the  action  of  the 
bladder  and  re^-tnin  make  it  praltablc  that  the  h-sion  i>!  more  rxienftive 
tluui  one  afiV^ning  the  pyramidul  tracts  of  the  spinal  cord  alone. 

Prognosis.  —  The  prognosis  in  chronic  myelitis  Ls  nnifonuly  unfav- 
orable, and  the  patients  are  destined  to  a  life  of  invuliditun> 
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Treatment.  —  The  treatment  of  chronic  myelitis  is  one  of  care  of 
liif  gfiipnil  Iicallli,  tlm  various  Bymptoms  of  tlie  difM>a»o  l>eing  coim- 
teractc'il  as  tliey  arise,  wi  far  as  possible,  and  the  palieiit  kept  in  ii  Btate 
of  comfort.  All  ilie  ineaf*iin's  aln^dy  recommended  in  coniioctiou  witli 
the  treatment  of  Ux^imotor  ataxiu  may  be  carried  out  in  the  tourse  of 
chronic  myelitis,  and  are  not  iiifn^ijueutlv  attended  by  temporary 
impnivemeut.  This  is  particularly  inieof  hydrothcrapeutie  treatment 
and  the  csirofnl  application  of  massage.  A  prevention  of  any  of  the 
complicating  ditjcattea  which  cause  death  will  be  a  duty  in  the  latter 
etagca. 

SENILE  PA&AfLEGIA. 

People  of  advanct.-*!  yciin*,  csiK-t^iidly  those  who  are  rather  feeble,  are 
occa^iomilly  affliotetl  by  a  slowly  pnjgressive  weakness  of  the  legs, 
attended  by  pain  and  seuKitions  of  numbness,  undue  fatigue  n|)on  exer- 
tion, and  pnssibly  with  a  slight  degree  of  dillieiilly  in  llie  relentiou  of 
urine.  These'  symptoms  give  rise  to  tJie  suspicion  tlmt  they  are  abitut 
to  develop  I'hitinie  myelitis.  They  are  of  very  slow  progref^a  and  pro- 
duce di.stiirhjinee  of  walking  which  re.<«u1ts  in  a  slight  dragging  of  the 
feet,  or  rather  ;*hu(Tliug  giiit,  difficulty  In  getting  up  stairs  or  stepping 
up  into  a  carriage,  but  not  attentled  by  any  true  ataxia  of  movement, 
A  great  flense  of  weariness  is  usually  experienced  in  these  patients  after 
any  exertion,  and  they  may  he  the  eubjeet«  of  senile  tremors  of  the 
Imnds  or  of  the  hejirl.  Very  many  piuieuts  afflicted  in  this  way  arc 
tlie  Bubjwts  of  ehnpoic  iirtorial  diecaHC  or  of  ehnniic  afftMMion'*  of  the 
heart.  The  condition  may  develop  o<!cnaioualIy  tjuite  rapidly,  all  the 
symptoms  appearing  within  a  few  days,  aud  making  it  ditficuU  for  the 
patient  to  move  aUait  at  all.  In  my  own  experience  the  affwtion  la 
more  common  in  women  than  iu  men.  It  is  probably  <lue  to  some  dis- 
turbance of  circulation  in  the  lower  part  of  the  spinal  ct»r<l,  either  of 
the  nature  of  an  arterial  aniemia  or  of  a  venous  congestion.  This  seems 
likely  because  of  the  fact  that  in  the  majority  of  cases  absolute  rest  in 
beil,  skilful  niasMigtt,  the  use  of  hot  applicaitions  to  the  spine,  foUowed 
by  cfjnl  douching,  heart,  stimulants,  ami  gcnend  touii^  result  in  a  pro- 
gressive rcL'tfivery. 

Autopsit^  arc  wanting  to  establish  the  putliolog^',  as  no  latiil  cases 
have  becu  recorded. 


Disseminated  or  insular  sclcrneia  of  tlie  spinal  cord  is  no  commonly 
natcd  with  similar  leKions  in  ilie  brain  tiuit  it  will  be  discussed  iu 
"wnnection  with  bruin  diseases. 


CHAPTER  XXri. 

IN.7URIES  OF  TIIE  SPINAL  CORD.     IIJEMATOMVEUA. 

IxjL'RiES  ami  woniuls  of  the  spinul  cord,  proJiieing  a  lacerotiou  of 
tiic  coni  iiiul  iKmnrrlumes  within  it  or  iii  tlie  ttpiuu)  »iDaI,  are  of  fre- 
tjiiout  oc'cunx-iice.  Tlie  usual  oause  of  such  injuries  to  the  cord  are 
fni('tiii'e»  and  diMocntions  of  the  vorti'brne.  It  is  naturjl  from  the 
k'D^h  (if  ihf  orgjiti  itiid  fnitii  it^  liKiitiuii  wiiliiii  a.  narrow  cyliiidrtcitl 
hnny  ranid  that  any  injury  to  the  vvull  ^urrouiidiug  it  sliotihl  have  a 
direct  or  imhrt-ot  t-Mi-t  ii|Mm  it.  And  it  is  rare  fora  frarturo  or  a  dis- 
lot-atiiin  nfthe  vertebra  tu  oecur  without  producing  Immediate  dantngc 
of  the  Hpiual  cord. 
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Pathology. — Sneh  nn  injury  h  nfiinlly  iitlcndiil  hy  a  cimiprcsMton 
and  bruising,  or  hy  :i  Isir'pnitiini  lA'  (he  iiird,  a  ihsintegriitinn  nf  itR 
snbt*tance,  nnd  a  considondde  hcniorrlinpe  that  perforates  the  cord  and 
is  followed  hy  an  iiiflamnuitory  protvsa  ihnl  nmy  tniengifv  the  disinte- 
gration or  may  go  on  to  an  altenipt  at  repair  by  the  foiination  of  uo 
extensive  cicatrix.  Fip.  182  shows  the  app<-arance  of  a  spinul  cord 
after  a  fracture  of  the  sixth  cervical  veru-hra.  The  eightli  cervical 
segment  wa>i  cnished  and  disiDlegrated,  the  typical  form  of  the  gray 
nuttter  being  obliterated  and  the  tracts  in  the  white  nutter  torn  across. 
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A  large  hemorrhage  ctpoiirrwl  which  |)enetn»ttKl  tiie  cord  and  deatroyed 
the  jimv  iimttcT  for  wiinc  disUiiic*'  uhiive  iiiid  luc^low  the  ^i^^hlh  cervical 
8e):tiicut,  bc'iug  lai"^'))'  wmfiued  to  the  gvay  itutiUT,  c?<[>c<*ially  <»f  tlie 
posterior  horn.  The  clot  Ibllowed  the  liueof  lettst  resistance,  whicl*  h 
alwiys  within  the  ^niy  matter.  (Kig.  183.)  In  another  citse,  wliere 
the  (raetiire  oci-iiriitl  in  the  dortiul  rcj^ion,  the  heninrrlmire  j-urmnndeil 
tlie  cord  rtlx^ve  and  helow  the  destroyed  segnicQl,  filling  the  gpiual 
ciimd  within  the  dura. 

Wlien  the  eoiil  is  ex|Mised  at  the  autop>ty  or  in  a  mii^cal  oiteratiun 
for  the  ivpair  of  the  fnieture,  its  cxterual  ap|K"iiratiee  may  not  Iw 
chuugeJ,  and  if  the  pia  and  sheath  be  uot  rupiuivd   there  may  he 
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very  little  evid^'nw  of  the  extreme  deslruHion  present.  It  is  only 
iijion  RirT'iioii  that  the  Ittsion  it>  evident.  Thus,  in  the  i-OAH  from  which 
tin-  Bgiirtw  an>  taken  cxleniul  inape<^tion  showe«I  no  lesion  of  Uie  oord. 
But  on  eutting  the  enrd  the  geneml  disintegratifin  am]  heniorrliage  were 
vit*ihle.  Bullet  wounils  ami  stab  wounds  of  the  w>nl  eau.'w  a  similar 
<lit*intei;nition  of  the  spinal  eh^nient.s  mid  :i  lieinoiTliiige  without  or 
within  the  eonl.  TIh'h<?  an'  more  likely  to  in-  followed  Ity  ptinilcnt  in- 
flammation, the  reRult  of  septic  material  brought  in  with  the  bullet  or 
knife.  This  inflammat^>ry  i^aiilitiou  involves  the  meuingtw  af>  well  as 
the  cord  itself,  hikI  may  g«i  on  to  purulent  mvelitij*  or  to  ab»eo8sof  the 
Liinl  with  I'lTnl  de»«lrii('ti(>ii  in  a  transverse  din>(!linn.  }If>tiiiin'iiiige.s 
within  the  cord  eaasc  a  long,  narrow,  eyliudrieal  clot  usually  within 
the  gray  mutter,  »ometimeK  in  the  i>oAlcrinr  c^lummi,  very  rarely  iu  the 
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lateral  colunius.  Tlie  maxiinntn  ilcstruction  is  limited  to  ow  m  \m 
B(!gmeiiU,  but  tlie  clot  may  perforate  a  number  of  aegraeota,  evea  to 
oiio-liiilf  tJio  Itrngtii  of  tlic  oonl.  8<iinetiine^  nianv  little  clou  ait 
found  at  diflV'iviit  levels.  0<*rafltoiially  the  r;t|iHllIi'  of  Ote  isinl  !• 
bnikru  mid  tlie  lieniorrhnge  roocheii  the  pin  iind  infiltnitett  It.  Jf  tkr 
patieitt  ilies  at  uei<%  the  clot  Is  fimtid  iturrouudcd  by  brokcn-fluwn  mni 
tissiir  filKil  with  small  cells  and  ^rauulur  corpuscles  —  pigment  sod 
heematin  cryiitaU.  If  the  [Mitieut  survives  a  few  w^-eks  tlie  elol  i»< 
he  soniewh.1t  nbsorhe^l  and  contracted,  the  tii4.«ue  about  it  may  I? 
Vfllowif^h-rc^i  fiiirn  fatty  degeneration  of  the  uerve  elements,  and  iW 
cells  and  fihreft  will  lie  found  in  all  stages  of  disintc^^tion.  If  thr 
patient  Hvfs  for  stunc  ycjirs  the  trlot  niuy  be  entirely  alworbt^l,  lenvinf 
eithcf  a  l'>"jj;  soar  of  counoctive  tissue  or  a  loiij;  cavity  lined  with  nut- 
nective  tissue — the  heuiuLo-niycl'^pijrus  of  Van  Giej^iu.  Heow- 
rliagt;  (nmi  llie  vessels  of  the  pia  mater,  cuusiug  compression  of  thr 
ooixi  by  a  clot,  may  occur.  Janeway  has  described  such  a  oouditiw 
occunnn<;  in  a  patient,  the  itubject  of  hemophilia.  I  have  ooeu  uar 
c-use  which  c:uuc  on  Hudilentv  after  unusual  exertion. 

In  the  [)atient>i  who  stirvive  secondary  dt^nerationR  develop  in  ihv 
c*in\,  a^  iu  ca'K'S  tjf  transverse  myelitis,  above  ami  below  the  iiijii 
segments ;  .'«e<-iindary  de};;euerat!on  also  occurs  in  the  motor  nervc»  fi 
the  segment  injui'eil,  to  ihe  muacles,  uud  atrophy  of  the  muwios,  as 
anterior  poliomyelitis. 

Etiology.  —  Hemorrhage  within  the  spinal  canal  or  within  the  roni 
nmy  l»e  the  result  of  severe  blows  or  falls  or  of  direct  eouciuwun. 
Tlius  I  have  seeu  undtiplc  heuiorrhjtges  in  the  pia  with  a  numlierof 
BUiall  clots  outside  the  c*>rd  following  a  fall  ihmugh  an  elevaUir  (duft 
down  live  st4>ries.     I  have  also  seeu  a  hemorrlmge  in  the  n>uus  tpr* 
minaliit  due  to  the  patient  sitting  down  where  there  was  no  wsii  anJ 
injuring  the  buttocks.     Hemorrhages  may  altio  occur  as  the  result  iif 
H|io]itaue.ous  rupture  of  bloodvessels,  either  after  great  effort  or  aftw 
long-continued  arterial  disca^.      In  one  case  a  sevelf  .-uddi-n  bcwliBg 
ftirwiiitl  of  the  nci-k  without  disliM^Uion  or  fmctnrc  was  follitwed  byi 
hemorrhage  withhi  (he  eonl  which  penetrate<l  tlimugh  llic  wrvical  itoa 
half  the  dorsal  segments,  cnusing  a  long  tubnhir  dot.    In  uuotlier  east 
the  lifting  uf  an  unusual  weight  was  immmlialcly  followed  by  a  heniot^ 
rhage  in  the  lower  lumlwr  region  which  destroyed  the  lumbar  and 
sacral  enlargement  and  infiltmlcd  the  cauda  equina,  ttie  latter  bong 
fouuil  i-mbetlded  in  the  clot  at  the  auto|>sy. 

Symptoms. —  When  a  vertebra  is  dislocated  or  fractured  a  dispUoe 
mint  cither  of  the  spinous  process  or  of  the  body  of  tlie  vertebra  oan 
l>e  fV'lt,  catisitig  n  double  deformily.  T)h'  ninH(''li>H  alnjut  the  fractured 
Ijorie  arc  tlmjwn  into  n  state  of  rigidity,  and  a  Axation  of  the  back  or 
neck  in  an  abnoniml  position  ixx'urs.  Any  nn>tiou  cauaes  great  pain 
both  ui  thi-  [(oiiit  of  injury  and  in  the  domain  of  nerves  whirli  arc 
cuiiiprcs.sed  or  laccratdl.  The  exact  character  of  tlic  iujury  cuu  only 
be  determined  by  au  examiivition  with  tlie  Itoentgea  rays.     There  tm 
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some  caaeB  an  record  where  eli^t  fractures  or  partial  dulorationn 
vau!%(l  no  tipiiiiil  nymptiiinK.  Tlu?ne  Jirc  many  <Mws  where  Ihn  spiiml 
sympti^ni-s  i?x<M?«f<l  m  «;venty  any  apparent  aui^ienl  injury,  fur  dishica- 
tion  may  be  t«iiip«jniry  and  HjKtiitJHitHnisly  n-diKT^d.  The  surgiail 
aspect  of  the  caw,  however,  ta  of  h'ss  interest  thim  the  symptoina  of 
Rpinal  lesion.  TheHe  depend  wholly  upon  the  piwition  ol'  the  injurj-; 
the  higher  the  fracture  the  more  cxtcusive  the  »}'mptomH,  for  the  injur}" 
usually  arrestfl  all  voluntary'  niution  and  eont^cious  i<<^^iiHati(in  in  the  parts 
below  the  level  of  tlie  le«on.  Hence  the  level  of  the  symptoms  iridi- 
cntes  the  level  of  the  lesion.  The  facts  of  the  Inralization  of  spinal 
functions  already  presentetl  in  detail  utrd  not  \k>  irpnKhieed  here;  hut 
if  carefully  studied  they  will  |)crniil  au  accurate  diajfuosia  of  the  posi- 
tion of  the  lesion  to  be  reached.  Particular  attention  should  be  paid 
to  the  posture  involunrarily  assumed  by  the  patient  in  bed  (see  page 
66),  to  the  extent  -of  the  paralysis  (sec  page  -IS),  and  to  the  distri- 
bution of  the  ametithegia  (see  page  73), 

In  any  ease  of  injury  vf  the  cord  a  state  of  paraplepia  is  produced 
at  once.  The  paralysis  is  cjimplete,  the  linibs  are  relaxed  and  fluecid, 
the  r^ex  action  is  much  diraintahed,  and,  in  cises  of  transversie  le^itm 
with  entire  divisinn  of  the  t"ord,  is  lost;  there  is  incontinence  of  urine 
with  retention  and  a  pandysis  of  the  rectum;  there  is  ofti-n  a  state  of 
priapism;  tliere  are  pains  in  the  b^ick  at  tlic  level  of  the  fracture  and 
in  the  region  of  the  body  to  which  the  m'l-ves  near  the  fracture  go; 
these  pains  are  often  attended  by  twitchiugs  of  the  muscles  which  cause 
much  discomfort;  there  is  a  condition  of  aniBschesia  niort*  or  less  oom- 
plete  whoso  iip{M>r  limit  is  e^isily  detincd  and  corres|>onda  to  the  level 
of  Uio  le?iitin ;  then*  is  a  aiiio  of  hyjienesthcsia  just  above  tlie  anteHthetio 
level.  The  segment  of  the  cord  wliich  is  affected  in  any  ]iarticuhir 
fraeUire  is  the  one  that  is  opposite  the  fnicture«l  vcrtcbru.  The 
researches  of  Rcid'  have  demonstrated  that  there  is  not  a  uniform 
relation  between  the  vertebne  and  the  segments  of  the  eonl.  The 
diagram  (Fig.  184)  of  Dejerinc  shows  the  usual  relation  between 
the  various  s^menifi  i>f  die  i'«>nl  -and  the  spines  and  Ixidics  of  tlie 
vertebne. 

Chi|(ault  has  given  a  practical  set  of  niles  fur  delcmiining  the  rela- 
tion of  tlie  ftfgmentfl  to  the  spinous  pnK'csscs  of  (he  vertebne.  He  says : 
"In  the  cerviiad  region  add  one  to  the  number  of  the  vertebra,  and 
this  will  give  the  segment  opposite  to  it.  In  the  njiper  doi*sal  region 
add  two;  from  the  sixth  to  the  eleventh  dorsal  vertebra  add  three. 
The  lower  port  of  the  clc\'cnth  dorsid  spinous  pnM-ess  and  the  siKice 
below  it  are  opposite  the  lower  tlircc  lumb-ar  segraenU.  The  Iwelrth 
dorsal  spinous  proee»f  and  the  space  below  it  are  opp«>sitc  the  sacral 
st^mentK."  The  epiiuil  conl  en<ls  oi)|Xjsiie  the  body  of  the  first  lumbar 
vertebra  or  opposite  the  cjirtilage  in  the  space  below  iL  The  lower 
half  of  the  spinal  canal  is,  tliereforej  occnpirtl  by  the  canda  (-^luina 
only.     In  infants  the  i-ord  renehea  aa  low  down  as  tlie  body  of  tJie 
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third  lumbar  vertohra,  but  by  tlift  a^o  of  twelve  years  the  lower  limit 
iw  oppwllij  tin;  IxhIv  "f  tlic  si-^^ikmI  vcrtehni. 

Oi-tain  spt'oial  »viu|>lr)ins  attend  frartuns  at  dlffcTent  levels : 

I.  Fnit^tiires  of  tbi-  ujijmt  f'nur  (!yrvi(«l  vertcl>rienrt'  itsimlly  nttended 
by  sudden  dciitli  eitli«r  from  involvement  of  the  vital  L-critifs  iu  the 
adjacent  medulla  or  by  a  lesion  uf  the  centres  uf  the  phrenic  nerves 
and  respiratory  pandysts.  In  a  few  piitienls  who  have  survived  for  a 
few  duys  pain  \\i\»  l>een  felt  in  the  great  (M'ei]>ital  nerves ;  tlie  head  has 
been  hehl  rigid,  and  any  motion  of  it  has  Iw^n  very  painful ;  a  dcfnnnity 
has  been  felt  in  (he  pliarytix  ;  u  total  pundysis  of  the  entire  hndy  below 
the  ncelt  has  twcurred,  and  high  or  subnoniial  tem]X!nitiire  with  very 
rapid  pulse  have  been  present.     Death  alwsiys  fullows  soon. 

H.  Fracture-s  of  tlie  lower  tlircc  eervical  and  first  dorsal  vertebrsB 
are  quite  common^  over  4m(M|uarler  of  spiual  fractu^e^•  being  in  this 
locution.  Divers  into  shallow  water,  lalwrers  whose  heu'Is  are  bent 
forward  upon  iheir  botUefl,  and  pt'ii^ns  struek  by  heavy  ohjf^ots  falling 
on  the  shoulders,  or  who  full  from  a  height  in  sueh  a  riiaiiner  that  the 
body  is  lient  upon  the  head  usually  fra<'ture  one  or  more  of  the.si^  w^rW- 
oal  vertebru.  In  euch  fmcturi'S  either  the  upper  or  the  lower  half  of 
the  ccr\'i<"Jil  enlargement  of  the  ""ord  is  injui-ed. 

(rt)  When  the  up[)er  part  of  the  cer\'ieal  enlargement  is  injured  the 
paralysis  of  the  ann.s  is*  complete  and  the  arm*  lie  rela.^ed  at  the  side 
of  the  patient;  pain  is  felt  in  the  ne<'k  and  shoulders,  and  fl[wisnis  of 
the  arm  muKch'x  are  fretpient ;  uitasriiUiesia  is  eomplete  below  the  deltoid 
area  over  the  should rr-j(»int  (Pig.  18u);  there  is  no  nfflei  aetivily  !n 
the  upper  extreinitiew,  but  there  nuiy  be  some  reflex  aetivity  iu  the 
l^S  after  the  shock  pusses  off,  and  this  soon  iH'wnicji  exaggerated ; 
there  is  usually  eouMlant  priapii^m,  and  retentiou  of  urine  whieh  must 
be  relieve<l  by  oatheh-r ;  tliere  is  paralysis  of  the  rectum  ;  there  is  a 
marked  tendency  to  Ijed-sores,  respiration  is  wholly  diaphniginatic ; 
coughing  and  expiratory  efforts  are  innnjinsible  ;  a  high  fevernnd  rapid 
pulse  develop  ;  unusual  sweating  of  the  entire  iKxiy  ocseurs,  and,  as  a 
rule,  death  follows  during  the  first  or  8e(.*oiid  Wi^-k.  Tf  the  fMitient 
eurvives  a  state  uf  nearly  complete  paralysis  reniains,  with  atrophic 
paralysis  v^  the  arms  and  spastie  paralysis  of  the  legs. 

(A)  When  the  lower  part  of  the  eervitral  enlarg(;ment  la  injured  tl»e 
paralysis  of  the  arms  is  ]>artiul,  the  shoulder  muscles  and  the  flexors 
of  the  farearms  escaping,  and  somt^times  son>e  of  the  museles  of  tlie 
fnreftrms  also  u¥«>a[K>.  tn  this  form  the  patient  Hes  with  the  anns 
ahdneted  from  Uie  sides  itnd  the  lorwirnis  flexeil,  the  hands  resting  on 
tile  ehest ;  the  body  and  legs  an*  paralyw.'d  antl  rtaeeid,  pain  is  felt  iu 
the  hands  and  on  the  inner  side  of  the  forearms  and  often  about  tlie 
Uxly  ;  the  aniesthesia  is  more  marked  on  the  luuer  aide  of  the  anus  and 
forearms  and  ia  total  in  the  hands  (Figs.  IHCtoIKS);  it  afleeta  the 
body  also,  but  the  upper  limit  of  unawthesia  on  the  IkmIv  may  be  as 
low  as  tlie  nipple  ;  tiien*  is  a  region  of  hypersesthesia  on  the  outer  side 
of  the  arm  and  abmit  the  ehest  alrovc  the  nipple ;  then>  nuiy  lie  n 
temporary  susjiension  of  reflex  action  in  the  I(^,  followe<l  later  by 
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exaggeration  of  all  the  raflexea;  thore  ift  priapism,  retention  of  urine, 
piimlysirt  of  the  bluiKler  am)  rectum ;  tliere  is  an  uculo-piipillarr  par- 
alytfis  with  mntraoiiitn  of  the  pupil,  failuw  U)  dilate  wlien  the  mxik  iit 
tiorutoh<!il,  itiid  a  narrowing  of  tlie  pul£K4>i'ul  fissure,  and  retnictioa  of 


Fio.  18R. 


Fia.  186. 


\J 


Aa»Uif<i       '       '    '<- a  WloQ  of  AaatlbMla  <wiw!d  t>r       '  ihp  ilxtk  cerTlal 

Um  flfUt  qcrrlcml  segnieaL  Mvnwtnt  aa  Iba  right  aidt^  and  inrulrlng  th*  tfth  «»g> 

uienl  uf  tbe  left  b1iI& 

tlie  eyeball,  these  symptoms  indic^iting  a  lesion  of  the  first  don>aI  eeg- 
mi^nt,  hut  bciufT  frei|ii(!Utly  pitwent  with  any  iiijur>'  of  tlie  lower  cervi- 
i'-hI  fulargenient.  The  paralysis  Is  not  always  syninirtriiiil  In  the  arms, 
and  many  muscles  may  escape  if  the  lesion  is  low  down  in  the  cu- 


Fic.  187. 


Flo.  188. 


■vCirSi 


AraMhwia  cnUDcd  br  >  l«>Iuo  uf  (tie  aprralh  Aiia»(bc«U  caUKd  If;   ■  Icftloo  uf  tiu>  Biit 

cerrlcal  KfiiK'iit.  «1idim;  sjiiiioptrlml  lii>ti«d  dot^  BgnituL  Dotud  amt  bfiKMatlMttc. 
vwhy^TMibeUo.    (Uwtor.)  (Bnui.) 

Inrgcraent.  (Fiif.  189.)  If  the  patient  reeovers  a  Ftate  of  atrophie 
[Mir.dysi.s  in  the  upper  extremities  of  greater  or  less  extent  remuiui«  and 
B  eondition  of  spawtic  pandysis  in  the  legs. 

ILL  Fractures  of  the  dorsal  vertebrae  are  rattier  infrequent.     They 
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cause  a  pnnilysis  of  the  legs  and  abdominal  niu»clej(  with  Iohs  of  (X)n- 
trol  of  blu(t<ler  and  rfctum.  There  is  a  distinct  p;mlle  ^-nKitirtu  of^en 
attenileiJ  by  pain.     There  m  a  line  of  anieisiiic^ia  al>oiit  tlie  trunk  aUtve 


i^J 


Annvtlmlii  uf  IIil'  [IkI'I  ■■"^-  'I'l'  '■■  I'^Itm  of  the  titlh  i-wrlwl  f..'  ■m  t  llii-  loft  fMt  Ait*  lo 
Inliio  nf  Ihc  Dnt  doral  Mgtucat-  Uogne^lke cxlraaton  of  •ijratltrwia  In  aiiilkaEul  under  Ui«ariu. 
(WIcfauuuD.) 

whic-h  is  a  Kone  of  hypone^thesia.  Tins  line  of  aiuestbesia  la  iiAOally 
the  most  important  guide  to  the  levr*!  of  itie  tt-flion,  but  it  is  not  on  n 
line  with  thiit  level.  (B'igs.lIM)  and  liU.)  It  is  from  three  lo  four 
inches  behiw  it,  for  there    is  an  overhippiug^  or  nnnistonnxsis  of  llie 


FtO.10OL 


Pkj.  1»I. 


i\~- 


V 


/ 


\^ 


ADir^iL'   J.   I   m  Injury  of  lb*  •nmth  darMl 

body  BBil  Hleti<lln(  higher  bctaldd  Ibao  In  (rani. 

(WIctiaiua.> 


J  iO«  lo  iMillO  of   lll<    ''■•-Tl'lith 


eensoiy  filaments  of  ner\'es,  and  the  inleix'ojJtal  nerves  of  one  sep;ment 
supply  the  »kin  direi'tly  related  to  two  or  even  three  u<ljacent  tt^tnenta, 
aa  Sherrington '  has  nhown.     (Fig.  192.)     Furthermore,  the  sensory 

■TniMBctioiM  o(  tbc  Bornl  Philosoi^kal  Bocictj,  London,  1893,  vol.  cUxzir. 
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fibrc'8  cntcriag  tlie  (!ortl  ns(x^nd  to  the  two  hi^jhor  fw^irnt^  hcUn 
terinituitinfi,  and  heuce  a  trausvcrse  lesion  of  the  cord  does  not  culuff 
all  the  Henmtion^  from  tha  nerve  rootit  at  its  levd.  This  will  be 
un(lerj<t*HKi  by  rfffrfutre  to  Fif;.  22.  Thits  in  a  «we  of  fmctore  of  i!w 
nixth  dtirstil  viTiobni  tho  fL};liih  ilorrinl  H^gincnt  wilr  iiijiirt^l,  aiKJ  ihr 
litiuof  iDiioithesui  corrc-sponnk-ij  to  the  dintributioQ  of  tlio  tenth  dnro] 
uervp,  b<-ing  thre*?  inohi^t*  livlow  the  Ifvt-l  of  the  iiijuri'.  The  n\ne  of 
hypcncMthei^iu  which  lic»  alyjvc  the  kvol  of  the  ante^'the.'sia  i^  dw  bi 
the  iact  that  sensations  nnrcivcd  in  ftcicincnla  of  the  «trJ  jiisi  Jiliove  tltr 
lesion  which  are  in  a  fltato  of  iiifl.iniuiatory  irritation  arc  felt  lu  an 
exaggeratrti  dogrw.  The  j;in1Io  Hensatioa  is  a  «>i\sciou9iie*<  of  tliut 
hypersensitive  ttkin.     If  the  cord  '%s  not  severed  luid  in  uainble 

Fig.  192. 

Ml!!!l!ll!!!!l!l!!ll!!M''\ 


TMtAonwtO 

icMory 

wpiiuA 

aJkft-jlalB 
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■  ui**\ 


Vtti 


Shgniai  ihavlnf  (Iw  iMirrr  nipptjr  of  Ihr  »kln  of  tb«  thonx ;  t-nrf  ymn  li  i 
aj  two  nervm.    (Shcrrinitliiti.  > 

traiismittlDg  oonie  acnsations  thrcjii^h  the  lesion,  patients  oOen  refer 
tliiM  liy|H-r>4'imit!vc  »>iii',  all  8cn»:itioii.>(  ciiniin^  up  fiitnt  Uie  le^.  Thus 
in  one  of  my  piiticntM  a  ]>in-prick,  or  piiicli,  or  touch,  <»r  a  thertmil 
eeiitiution  pivxluei-d  iu  the  p;mdyrx-d  and  anic^lhetic  \c^  or  tnink*  ws5 
always  felt  about  tlie  level  of  the  sixth  dorsal  nerve.  If  on  the  Itock 
of  the  body  It  was  referreil  to  the  liaek ;  if  in  front,  to  the  front,  and 
it  watt  always  felt  on  the  side  which  was  irntate<l.  This  man  had  a 
transverse  iiijuo*  nf  the  coni  due  tr>  fnicttire  at  the  fifth  dorsal  vertchra 
and  had  hi-vn  piir.iplq;io  four  years  when  examined.  I  have  st^eu  thia 
etymptoin  in  many  eases,  hot  litive  nut  aeen  it  discnbe^l.  It  is  of 
service  In  dij^tlnjriiitihing  tnlal  from  pirtial  lesions  of  the  cord.  To 
cases  of  dorsal  injury  the  initiid  syniptinns  may  slowly  subside  in  pnrt. 
The  patient  remuins,  however,  in  a  state  of  s|»astie  paraplegia  with  all 
the  symptoms  of  bterul  st'lomsis  due  to  the  dc^iccnding  d^^eneiudoD 
in  the  motor  tracts  of  the  cord.  Tlie  dun^r  of  bed-«oros  and  cystitis 
is  directly  pro]>ifrtionate  to  the  dcj^rce  of  aiuesthesia  remaining.  Sonuy 
times  thesii!  psiiieutw  live  for  nitiny  ycjirs. 

It  is  in  rases  nf  iln^rsjil  injury  ihat  the  8yndn>mc  <lne  to  a  lesion  of 
one  lateral  half  of  the  co«l,  known  :ls  Iiro\vn-66tjnard  paralysis,  is 
most  commonly  seen,  although  it  may  result  from  a  iesiiou  at  any  leveL 
This  combination  uf  symptoms  is  as  follows; 

1.  Ou  the  side  of  the  [csiou  there  is  paralysis  with  rigidity;  aa 
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of  Uiniiiin  mfiexpx ;   viisnmotor  parej<is  (?aii]^iti<r  i;  temporary 

uf  tL-mpemtiiix- ;  a  (]itniiiutiiin  iii  niUFiculiii*  m'iisi'  ami  nf  the 

(if  iMK^titin  of  tlic  l<?!g ;  a  f^'iit-nil  livfK>rKt*iii^il.ive  ^\niv  U>  lutirli, 

ilurr,  and  pain  Mp  to  the  level  of  tlic  lesion,  whicli  may  subside 

a  time;  tliere  is  a  niirruw  zone  of  uaa^liesia  uI)Out  tlie  IxKly  to 

;hr  terapcratiire,  and  puiu,  the  latter  two  being  lo»t  u  little  lower 

tirtich. 

On  the  side  opposite  tlie  le.mon  thon>  ui  no  paraly»ii4 ;  UiiTe  i»  a 

lif^it  iucrcaM  uf  tendon  reflexes;  there  18  imiBsthceiii  to  touch,  tem- 

pcniture,  and  pain  op  to  a  line  ]iuAHiDg  nhniit  tlie  Uidy  nbniit  an  inch 

lower  tlian   the  wirif  f»f  anawthesia  mi   ilic  side  of  the  leHioii.     Tlie 

ipanyiiijr  dia^^nun  (Fig.  ^^'^),  illu^traliiig  the  course  nf  mot^tr  am! 

;ni!i»ry  fibrw*  through  a  conl,  which 

cupji'i«-'d  to  have  a  lesion  involv- 

jg    tme  si^iient  on   the    left   side 

ily,  demon.stmti>s    the    manner  in 

irhich     Uiese    symptoms    art-    pro- 

daeed.     The  lesion   internipit)   the 

tnutMnissioo  of  nervous  impulses  of 

various  Icimht.     In  a  piiticnt  of  my 

owii  u  fnnrture  of  tJie  eovi-jirli  *lor- 

bbA  vertcbni   kiiimhI   thi!<  syodronic, 

which  »^u^  partly  relieved  by  oper- 

attoo.     The   I'meturol  lamina  that 

compnased  the  cord  wo?  removed, 

the   ^'mptomii    p^xlually   sub.si(h-d. 

It  even  at  Uie  end  of  ci^ht  yeant 

rcmointi  eome  stiffness  of  the 

ilvT^il    leg  and    an    iipprettiable 

:'ii(x>  of  sensation   nn   the  two 

in  llie  It^. 

Fractures  at  tlie  lower  two 
doraal  and  up}>er  lumbar  vertebrte 
i1m'  mo»<t  commim  fmetures  of 
hf  .ipioH,  Mver  (iiK-~hiilf  of  the  caBes 
iK'ing  ill  this  liHatlity.  Sufh  frao- 
^^ires  injure  the  liimliar  cnlai^munt 
^bf  the  ronl. 

^B  (a)  When  the  upper  ftart  of  (he 
^Bnlnrgcmcnt  bi  dexiroyed  there  is 
total  panLlysis  with  flaccid  condilioo 
llii>  alKlomitial  muflclcs  and  in 
muscU'8  nf  the  thi;:h(*,  with  in- 
^Cn-Uiiinp  iilniplivand  nsictiiin  of  de- 

^□enitiou  and  a  lotw  of  reflex  action  ;  M^uid  pniriiA. 
iW  U  piiralyfii^  without  atrophy  or 

Jige  in  electric  reaction  in  the  musclci*  nf  the  IcpB  and  (eet;    the 
lie  extended  Lu  bnl  and  cannot  be  drawu  up;  there  is  loss  of 


^7 

nil        :  y* 


uun 


DlaifWH  •hovliin  thp  eHM  or  ■  nnlUti^nl 


I 
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voluntas*  control  r)f  tho  bladder  and  rw-tdm,  willi  reii»nrirtn  of  urine, 
cH>n)prcftHioi)  of  the  testJdi:  (Ukw  not  cause  u  coDtrnulIon  of  die  sbdoou* 
nal  muscle  of  the  same  aide  (Kocher'ft  reflt-x) ;  ihc-ro  is  mumtbeni » 
hij^li  lis  Poupurt's  li}jpiii)i-nt  iiltoiit  tlic  IhkIv,  ami  tlie  f^inlle  senaitioo  tt 
IfHTjUu'd  lier*--.  SoitK'tlnu'.-*,  linwever,  wlieD  the  up|K?r  two  lumliarK)^ 
nieiitH  estiiije,  the  tuniiel-filiaiKHi  area  oo  ihe  fmat  of  ibe  thigii  in  hypcr- 
Hensitive  (Fig.  194),  u  seuse  of  puiu  is  felt  there,  and  the  a»ajtth«>ia  u 


Pio.  194. 


F)o.l9&. 


/  . 


\ 


^ 


Arrvaf  utwatlmU  Ihk  Wlnncf  Ihr1nwi-r  twolnn> 
liar  KKtount* un  Oie  Mt  ddu ami  vnlinrluuilimrciiUriv* 
mnil  UD  lite  rlghi  iMe.    (fiurr  uid  McTitintejr.) 


AwolbmU  kfter  •  lotfaa  at  ibc  Urife  hi«tu 


couiiued  to  Ute  area  cnrrespondin;;  to  the  Uiinl  lumbar  aefrment  and  tlie 
segments  below  it  If  these  |iatiunts  recover  in  part,  as  cfaey  oflen  do, 
a  prcQt  dogriH;  of  imibility  n^mainfi,  as  the  thijjhs  are  paralyxed. 

{())  Wlieri  the  lower  piri  only  of  the  hiitibiir  enbir^ement  is  de- 
stroyed, the  upjjer  portion  esettping,  the  pamlyiiis  in  liioited  to  the  legs 
below  tile  kiiws,  or  even  to  the  peronei  and  I'eot,  luul  these  tuiui<;les  are 
aoou  atrophietl  tind  show  a  reaction  of  degencrntion ;  the  thighs  an 
drawn  up  in  beit  and  tlie  le^  are  flexed ;  tlie  knee-jerk^  are  ttometinKi 
pnaeiit,  but  there  is  never  any  ankle  doniiH  or  x*w  reflex  ;  there  ii 
paralysis  of  tlie  bhidder  and  rectum,  with  eomplete  relaxalitm  of  Imth 
sphincters;  pitin  ^  tilt  in  the  iKirk  and  in  the  feet  or  legs;  the  aiue»- 
thesia  is  oontineti  to  the  baek  and  outer  part  of  tlie  tliigh,  and  is  gmt- 
est  on  the  outer  |»art  of  the  li^  and  ff«»t,  some  one  of  the  ptvuliar  afBui 
of  anscsthe-sia  blmwn  In  Figs.  190  and  li)6  being  present,  Sensstioa 
in  the  testleles  is  preserved.  In  these  cases  a  recovery  leaves 
patient  with  suuk>  power  of  getting  aliout  on  cruteheft,  as  uppant 
may  bold  the  knetw  and  ankles  tirm,  while  the  thighs  are  under  vol- 
untary contr*>l. 

(r)  Leiiiuns  are  sometioies  limited  to  the  oouus  termiitalis  or  lower 
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jduve  aacnU  s^rmenU,  Hie  most  oonimao  Icsloa  is  a  bemorrhaf^. 
Tlie  symptomfl  prtHlueod  arc  a  lo*w  of  eoutrol  of  Uie  bladder  iind 
rectum,  with  otimptetti  relajtation  of  the  fiphincten^  a  total  los8  of 


1^3.100. 


PialST. 


krAv 


I  aftv  ■  tnlea  of  the  tm 
itnl  BtguuiiL    (SUn. ) 

Flo.  198. 


AasrdlMBiii  fmni  m  lerioo  of  Ibc  fourth  luiat«r 
KCUMiit.    (Wiohnuuto.) 

Fig.  m. 


\ 


Am— liiulK  slier  It^una  wT  lb*  wcood,  Uif  rd,  Aod  fourth  Monl  M«nMDta. 
(rtpfWBtaila,  Huber,  aad  flurr.) 

«cKtiaI  poTpf,  and  an  nr«k  of  ima>sthe8ia  either  limltod  to  the  anal  re- 
giwi,  'nc-liidiiig  the  |KW!(erior  [Kirt  ni'  the  i*«!ntt«ni  i»r  [xwterior  half  of 
the  labia  ami  perineum,  or  extend  ing  into  a  heart-shaped  area  over  tlie 
wcml  Pegtnn.     (Figs.  198  and  lUIt.) 


M 
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Fifi.  200. 


DX: 


^' 


LI 


Lli 


V.  Fractures  of  Uit*  lowtT  four  liiinliiir  vertuhne  cr  uf  the  (ocmai 
iiwe  comprvsijioa  of  the  cauila  e<iuiua,  but  no  iujun*  of  the  ami.  TV 
lutlfl  equina  i»  sliowu  m  Fij^.  200.  Compression  of  it  by  fnctoR 
>roduces  very  much  the  some  kind  of  symptoms  a^  injury  of  the  epinil 
coni,  fthuv  it  is  made  up  .>f  the  ner\>'  pfiti 
coming  off  from  the  lumbar  enlujgQUuaL 
Wlien  UuH  miL8S  of  nerves  is  a)mpp»e«l  it  i| 
found  that  the  innermost  ones  suffer  chicdt, 
uni]  as  theae  uricie  from  die  sacrul  ec^nu-uui  the 
Kymptums  of  injury  to  the  eutida  C4|niiu  tn 
often  liitjse  of  su^-rul  lesion.^,  viz.,  panl; 
the  feet  and  peron*^i,  Ion*  of  coutrul  of 
^DXn  bladder  and  reeUmi,  with  rekxalion  of  the 
Aphinelem  ami  iiirontiiieiiro  of  urine,  and  tavm- 
thesia  in  the  Biu]dle-t<lm|>ed  an-n  nn  the  but- 
took.s,iilMint  the  units,  and  on  the  |>uE>(enor  piart 
of  the  genitals.  The  »ymptom§  muy  not  be 
equally  distributed  in  the  two  If^rA.  lo  Ofw 
caa!  of  fracture  of  the  fourth  li)n}bur  vert^n 
the  pymptoniswere  unilaien^l.  Fi^.  201  At^wt 
the  drni>-foot  present  in  lbi.<  patient,  anil  Fi)[. 
202  ifliiiws  llie  urea  of  uniB^lhesia  prracot. 
No  Bn)wn-8C>quiir<l  sjudromo  cnn  be  oMUcd 
by  a  |Kirtiul  h-siim  of  the  rauthi  equina.  Tlii' 
power  of  regeneration  of  tlie  nerves  is  wpll 
known.  Uence  complete  recovery  is  poaibkr 
after  cauda  lc«nD».  In  the  patient  abnwo  in 
Fig.  202,  operation  for  the  elevation  of  b-ine 
and  removal  of  pressure  rcHuIted  in  a  ivimplete 
cure. 

The  diagnosis  of  a  rauda  e«iuina  It«ii<in  &nn 
a  lesion  of  the  lower  part  of  the  cunl  is  not 
always  posssible  {n>m  the  nervous  fwrnptiwis 
alone.  The  diagram  of  Schultze  (Fig.  200) 
shows  that  two  lesions  may  caose  the  sbhk 
aymptoms.  In  fractures  or  injuries  the  Iocb- 
tioii  of  the  lesion  is,  however,  not  so  unrertati 
ittagmin  wT  tiw  inmbw  en-  08  it  18  in  hemorrhage  within  the  oord  or  in 
uH'Cr^^.tT'^^Trfr  t""""-s  within  the  spinal  canal.      It   is  t..  be 

[J,  IwloQ  of  ttw  la«rvr  half  of  Uic  '  ,  c      t         • 

abtsanent,  tuij  ff.  iMiuu  com-  remembered  that  at  the  site  of  the  Iraeturv 
priMiiiiji  iho  nuA^  «]u]it>  [.ro-  qj.  injury  thc  Hcrvca  arc  often  lacerated  or  com- 
SI  :t;ltrrZir^  V^re^^  ^  tl>*^v  issue  from  the  fractured  veite- 
(Schuiin-)  bra.     This  cauAes  intense  pain  or  a  zone  nf 

anKHthesia.     Th<>  Imratinu  of  this  pain  or  zone 
lay  be  at  a  higher   level    than    the  ame^thesia    produced    by  com- 
pression of  the  caudu  or   oord,  and   may  often  be  a  guide  to  the 
level  of  the  lesion.     Tims  in  a  case  of  injury  to  tlio  back  the  pain 
wiis  felt  ou  tlic  outer  side  of  the  thigli  ou  one  side,  and  in  thi^  region 
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the  skin  was  anreAthetic,  the  paralysis  was  limited  to  tlie  feet,  bladder, 
ami  rti'tum,  iukI  there  was  iiiir  ruMiHatiim  in  the  areas  beloiiginj?  to  tlie 
fourth  aud  fifth  luinhnr  sej^ineiits.  In  this  lase  the  diagnoflis  of  a 
IcMiun  of  the  thinl  liinilHir  M'gtnent  cnuM  be  cxnludi^l  and  a  diagno«ifl 
made  of  coinpn^wtiQn  uf  the  miida  ef]uhia  hiuI  hwwralion  of  the  third 


Pio.  201. 


Fia.  202. 


Cauda  cqtiliia,  relleTnl  bj  nprrallon. 


Area  of  inuslhivla  aHer  c'^iiipn*' 
altxi  of  tkc  auuU  equina.  (SUrr  aDd 
Llnjrd.) 


lumbar  nervft.  Symptoms  of  candn  equina  lesions  are  less  likely  to  be 
exaotly  symmetriiuil  in  their  distribiili<iii  than  t^ytnploms  of  lesion  of 
the  oomiF  lormimdis.  In  cHudn  (i|iitn;i  lef^ions  M^vere  pain  in  the 
back,  pcrim-nni,  and  gi>nltiils  m  more  etimnion  than  in  h'.sii>ns  uf  the 
oord.     RtHl-fiores  ure  more  hke3y  Ui  develop  in  K-Miom*  of  the  conl. 

In  tlie  deseriptiou  of  symptoms  here  given  the  lesion  lias  been  de- 
scribed as  n  transverse  one.  Tlii«  is  the  mle.  But  in  mnnv  enses  the 
lesion  is  somewhat  irre^fidar,  one  side  or  partof  theeonl  sutVerinif  more 
than  the  <tther.  And  in  other  casej*  there  oenmr  perforating  hemorrba^i^es 
in  the  jt"ij  matter  above  the  tmnsvepse  lej^ion,  which  alao  give  riiw 
to  8ym]ilonM.  In  Ixtth  these  conditions  the  symptnins  are  not  as  f$ym- 
raetrtf^il  as  in  a  transverse  h-.<ion  — the  paralysis  may  lie  greater  in  one 
leji:  (*^  »"ii  than  In  the  otlier,  and  the  area  uf  aniestbesia  on  the  two 
sides  may  differ.  The  asymmetry  of  syinpfoniit  ifl  even  more  marked 
In  spontaneous  hemorrliaKP  in  tlie  w»rd  without  exteraal  injury.'     la 

'  For  n  ftill  hifltorr  nt  the  can?!*  here  cited  tlie  rraiiter  U  referred  to  the  Anwricaa 
Jounml  of  tl)«  Mvtltoil  Sinuioos  Jul;.  IS»2,  nud  Bnio,  18»L 
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dlKUi^xug  syriugvjmyclia  the  Tuct  tias  alrcatly  liocn  statttl  Uut  thr 
Eymptoras  of  thai  clisea.se  may  be  prtxluoed  by  lieimirrha^re  within  tbc 
spinal  coni;  heiww  in  any  rase  where  them  sympfomft  develop  rapidh 
after  an  injury  (<pinal  liemorrlm^e  nuiy  ''"  stwptTtcd.      iScc.  pace  32.1.1 

Anotlior  •ivniptiim  wliifli  n>i|uircs  (^iiotrial  niimtion  is  lli<-  oxirvtw 
lancinating  pain  felt  either  in  the  trunk  ur  iu  the  extremiticR  in  tic 
donuiin  iif  ihc  ner\'es  which  arc  (viniprcsAod  or  laeenitoc]  at  the  poiu 
of  fracture.  Thew  puin»  are  referred  tu  the  peripheral  tenninaiiao  of 
tlie  coiiiprc.-wcd  nerves;  l>ut,  like  the  pains  of  IiK^pnintnr  ataxia,  anU 
c^^utral  ori;,'iii.  They  often  aid  in  the  Uication  of  the  leniun,  as  th«y 
are  refeno<l  not  to  nerve  districts  but  to  segmental  area.-*. 

Dia^OSis.  —  The  nioRt  important  point  to  settle  in  any  caiv  of 
injury  of  itie  spinnl  eorri  by  (liHli»cali(m  or  fnicture  of  the  spine  or  Iff 
internal  lioniorrhajfc  U  the  qne8ti<»n  whether  tlte  eonl  liiia  iKren  m»- 
pletely  destroyetl  at  any  level,  wliellier  the  transverse  lesion  i>*  inlal 
and  the  cord  lx!l<)W  it  is  cut  off  entirely  from  the  eonl  abf>ve.  If  wrt 
seneatlous  whatever  are  felt  by  the  patient  in  the  parta  below  the 
lesion,  snob  an  paiim,  luitnbnents,  er:ini[»i<,  distention  of  the  bladder  tf 
re(;tnm,  aMoniinal  pain,  or  If  clian^R  of  pfw^itioR  ^iven  to  tlie  liailw 
an?  |>en;eivetl,  or  if  any  niolion  in  ihe  le^rR  ta  |>osHiti1e  the  lesion  in  uul 
total.  Even  when  there  is  total  ana^thesiu  it  is  possible  in  some  cjuw 
to  eauiw  sensations  by  severe  irntatiuu  by  needles  iu  tlie  paralvvd 
parts,  and  these  are  felt  in  the  hypencsthetic  zone.  This  never  occurs 
if  the  lesion  is  totjil.  The  tendon  reflexes  return  sfum,  if  h»fil  at  fint, 
and  InK-onje  exHggi^niiiKl  in  jmrtial  le:*i(tii«.  If  the  lecion  U  total  tbe 
patellar  tcudou  reflex  is  pennanently  lost  (Miles,  BaMian,  Koelier),tl» 
paralyKiit  of  the  legs  is  fliieeid,  and  tliey  sliow  no  rigidity  oil  piuRtv 
motion ;  the  line  of  ante-sthet^ia  is  more  sharply  defined  ami  is  abs^ 
lute ;  skin  reflexes  are  lot-t ;  there  is  greater  vufK>-mntor  panilysit  in  the 
partit  below  the  le.sion ;  the  limtw  are  hot,  the  veins  distendt^,  priaptfll 
Ib  present  or  easily  produced  by  irritation  of  the  genitals,  groins  « 
ihighi^,  the  nnne  is  retained,  and  the  ivotum  poraly/^d. 

ProgfDOsis. — The  pntgnopis  in  chhv-  of  injury  of  the  ^imd  cord 
dejKjmls  very  largely  npin  the  degree  and  severity  of  tiw  RvrnptMHf 
presented.  The  higher  the  lesion  tlie  worse  tlie  prognosis  both  u  l» 
life  and  as  to  the  degree  of  recovery. 

Inat^mueh  aa  a  repair  of  the  Bpiual  cord  does  not  iK-eur,  and  althon^ 
sear  tifwue  may  form  at  the  seat  of  the  lesion,  no  reatoniiion  of  oq»  _ 
tinuity  of  the  nerve  flbres  ia  postiible,  and  no  re^neratiou  of  otf^H 
tissue  within  the  ci>rd  haa  ever  betni  known  to  i>reur;  the  prrtgntMiiV 
spinal  injuries  is  a  very  bad  one.  This  fact  should  \te  ejirefuUy  eon* 
sidered  i>efore  any  attempt  at  sni^i<id  interfen-nee  after  sneli  injurir* 
is  un<lcrtakcu.  When  the  examination  with  Roentgen  rays  demon- 
strates the  existence  of  pleasure  it  is  a  matter  of  e'>mparttti\'e  eafie  to 
the  sutgtMpn  to  remove  it.  Such  operations,  however,  are  unifonnly 
disappointing,  for,  although  tlie  surgical  end  desireil  may  be  attainett, 
it  is  rarely  folhiweil  by  anv  improvement  in  the  efmditiiu)  of  the 
patieot,     Hence  the  pnigntjsis  iu  the^'  affi^'tions  is  extremely  unfavur- 
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able  undiT  all  cirt'iinwtamfti,  and  the  local  dia^Dot^is  of  the  seat  of  the 
injury  ia  therefore  a  matter  more  of  meflitid  interest  than  of  practical 
impcirtanoe  to  tlie  {xitieut  lu  miuor  iujuriea  where  the  spiual  eord  is 
only  slightly  (lixinte<;r:itetl,  and  where  hut  one  or  two  of  the  main  motor 
or  M^iimry  tniotfi  are  involviHl  id  tlie  iujuiy,  Home  roatonition  of  func- 
tion may  Kp«jiitani^iiiiitly  eni^ie.  Heni%  the  irapirtanoe  of  guarding 
against,  such  eomplii-ating  eonJitions  as  bedsores  and  cystitis  which  are 
the  iiumediato  euuse  of  iKuith  in  s«>  nuiny  eai*eA.  R4!Mt  in  tJmt!  may 
result  ia  the  gntdmil  improvement  of  the  symptoms,  aud  tlie  putieuts 
may  even,  after  meJium  or  slight  injury,  t>e  able  to  get  about  in  a 
state  of  spastic  piniph^gia  of  a  more  or  leas  tN>mplett;  degree.  Gurlja 
hstf  affirmed  that  when  panilysis  of  the  bla^lder  and  rei^tum  eontinuea 
after  eight  weeks  a  spontaai^oiis  reifivery  never  oeenrs,  but  to  this  state- 
ment I  tlo  not  agree  as  I  have  seen  recovery  of  eontrol  after  a  year  of 
incontinence  of  urine. 

Treatment. — Xht*  treatment  of  injuries  of  the  spinal  oonl  cousist^, 
first,  of  the  treatment  of  the  surgical  condition  whieh  is  the  caiiw  of 
the  injury,  by  giving  proixr  siipixirt  to  the  back,  by  rwluction  of  the 
dislocation,  by  eorrootion  of  the  fracture,  if  possible,  and  by  removal 
of  Ijone  which  is  t^iusing  pressure.  The  qiiwtion  of  siirginal  inter- 
ference is  often  difficult  to  decide.  No  operatinn  is  justifiiible  during 
a  couditiuu  of  slxK'k  such  its  nsiiallv  fiilhi\v>t  u  dixhx-alinn  or  fracture, 
or  when  high  or  subnormal  tempenitui'e,  rapid  pulse,  or  labored  res- 
piration are  present.  When,  after  a  few  days,  the  shock  has  passed 
«)il',  the  geiiend  symptoms  may  assist  the  decision.  If  there  is  evidence 
of  a  total  tninsver^e  ilivisioD  of  the  cord  an  opt^ratiou  is  useless.  If 
the  e^ml  i^  only  partiidly  injured  an  t)|)«fr:tlion  luiiy  da  giKMl  when  it  is 
evident  Uiat  tlie  symptoms  are  kept  up  by  a  permanent  eiimpression, 

A  complete  onEesthcsia  below  the  level  of  the  fracture  Is  an  indi- 
cation that  (he  coni  is  destroyed  and  that  nn  operation  would  be  use- 
less. If  there  is,  however,  some  sensation  in  the  body  or  legs  below 
the  level  of  the  fracture  the  cor<l  cannot  be  destrcjyed.  The  greater 
the  degree  of  sensation  in  the  legs,  the  better  the  pros|)cct  of  doing 
good  by  an  operation.  The  sensory  condition  is  a  better  guide  than 
the  degree  of  |iiinilystK. 

Time  may  slmw  that  the  Pompre8sii»n  is  partly  due  to  hemorrhage,  and 
as  this  is  abs»rl>wl  some  functions  may  return.  The  majority  of  sur^ 
geous  advise  poslptjuiug  an  operation  until  after  the  seoomi  week,  in 
order  to  distinguish  temporary  symptoms  due  to  concu.<uion  and  to 
sliock  or  to  extrailunil  hemorrhage  fmm  the  permanent  symptoms  of 
cord  lesion.  To  put  it  otrmneh  longer,  however,  is  to  wail  nee^nessly. 
If  there  is  cvideiHi',  by  X-niy  examination,  of  an  existing  compre.'<sion 
of  tlie  conl  by  displaced  bone,  this  should  always  be  removed.  If, 
however,  tJiere  is  no  such  evidence  on  operjition  should  be  reiused. 
The  statistics  g:ithcn-d  by  Chipault  and  Halm  support  this  view.  In 
one  hundred  and  sixty-seven  caws  Chipault  found  tli.it  twelve  were 
cured,  twenty-four  were  improved  and  sixly-five  diwl.  In  sixty-four 
cased  Halm  fonml  that  nineteen  were  curefl  or  improved,  twelve  were 
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filiglitly  lioljie<l,  and  twenty-five  died.  Ki^olier  agrees  with  time 
geons  in  ailvisin/f  strunjfly  agiiinst  auy  openitinn  unless  iIippp  is  di! 
evidence  that  pressupe  aia  lie  removed.  To  lay  Imipb  the  oiird  mtlwwl 
the  proBpoct  of  irlievinj;  pn-ssure  is  to  ex|»rwe  the  |Mitii?nt  to  the  ridi 
of  a  purgiwil  ofienititm  whioh  cau  have  no  result,  for  th«  uor\'ouf^  «irmp- 
toms  are  due  tn  actual  permanent  de-struction  of  sptnal-<*op(l  tiA«ue*  iora- 
psble  of  repair.  Hemsr,  in  the  majority  of  casea,  it  is  neeessary  to 
refuse  rjpt-ralioii,  to  keep  the  Iwick  perfectly  quiot,  and  by  meJuuiiial 
devices  whieli  prevent  motion  of  the  vcrtcbne^  such  us  eimhioiks,  pLwta- 
of-Paris  jneket,  braces,  extension  apparatus,  ete.,  to  afi^iint  naiurv  in 
UHitiniT  the  broken  tmitCH  in  ait  perfect  a  piwilion  as  iv,  poscdhle. 

Secondly,  tlie  treatment  of  the  nervous  symptonu  is  by  oomplifie 
and  absolute  real  in  bed  for  Several  weekw  or  mouths  alW  tbi*  iujtm  ; 
by  the  prevention,  if  [MPWHible,  of  l)ed-sores,  by  k<>('ping  tlie  nkin  iii 
jjerfec't  onlei*  and  <;hanjj;iii)|f  the  pusilion  of  the  |uitieul  or  cban^'ti^  thr 
poiul;^  of  jrreatciil  pressure  upon  the  body  fre«|iiently ;  by  clwin  mlti- 
elcriuation  to  prevent  cystili*,  und  ejireful  rcgiilatiou  of  tlie  aeivm 
the  rectum  by  enemata.     If  (>]>asm(>dic  contmcttonH  and  crafflp>«  io 
mn*5lea  of  tlic  limbs  at  wyme  distant  Iielnw  the  level  of  tlie  liaoo 
an  annoying  ^>ymp(oin,  it  mav  manetinK'^  be  eoDtn<Ile<l  by  the  ua> 
bnmiide  or  bv  the  use  uf  bmtniile  and  chloral,  or  by  phenai^-tin.    I'liii 
at  the  level  of  tlie  injury,  csiK-cially  in  nerves  that  are  cruBlwd,  iriU^ 
require  the  free  iu>e  of  nmrpliine,  wliich  may  have  to  Im?  oontintMTd  fn 
a  long  periinl.    The  paralysis  must  Ik?  treated  by  massjip.'  and  ekfinfiir 
if  it  ij*  of  (he  flaccid  tyjH-,  but  where  the  pamlyflia  is  of  tbc  spartie  ni*- 
eloetricity  will  only  irritate  and  excite  the  mujM^Ies  to  spasmodic  cnunf*. 
Warm  applications,  psu-ks,  ami  miissa>|:e  will   then  Ije  of  nmeh  nwtr 
aervifH'.     The  p-ncril  henlth  of  tlie  [Ktljcnt  is  to  Ik*  rcKHithfd  ii«  «>^I1 
a^  the  locul  otndition,  and  i,s  more  amenable  iu  modioli  tJi^tneat  b;^ 
drugs  than  Id  die  spinal  le^lou. 


CHAPTER  xxrir. 

COXfTRESSION  OF  THE  SPINAL  CORD. 

The  spinal  cord  may  be  corapreasetl  by  : 

I.  Caries  oC  the  vertebne. 

II.  Careinomatfiiis  growths  of  the  vertebrBe  or  meninges. 
HI.  tSyphilitit;  exutlattonH  into  tin-  >s|tiiial  mnal. 

IV.  Tumors  within  the  spinal  cannlf  either  extnulura]  or  intmdural ; 
extms|>!iial  or  iiitni-spiniil. 

V.  ^Vneiirisiua  of  the  aorta  causing  absorption  of  the  vertebral 
bcKlies. 

VI.  Pachymeningitis  eervicjilis  sc-u  lumbalis  hyptirtrophiou. 

Any  one  of  these  eaiises,  acting  as  it  does  in  a  gradually  jirogressing 
iiiauner,  and  imtiiillv  lui-ulimtl  at  one  level,  pnHhi<!e-s  a  slowly  inereaa- 
ing  compression  of  the  <Iiira,  of  the  pia,  and  of  the  hliMjdvesscls  of 
the  cord,  and  of  the  spinal  cord  and  uf  itii  nerve  rooti^,  both  outside 
and  at  their  point  of  entrance  into  the  conl. 

L    OARIES  OF  THE  SPINi:. 

Pathology.  —  The  most  connuon  cause  of  compression  15  enries  of 
the  epine.  One  of  the  favorite  sites  of  tuberculous  disease  is  the  body 
of  the  vertehnt,  and  c^rie-s  starting  here  may  extend  into  the  laminse 
as  well.  Ttiis  ames  may  be  and  usually  is  altemled  by  the  formation 
of  pus,  which  eolleetfl  as  an  ahseeas  outside  of  the  spine  and  perforat**, 
or  which  miiy  imx-ss  on  the  dum  and  spinal  cord  within  the  ainal. 
The  resnit  of  a  tuberculous  degenemtion  of  a  vertebra  is  a  gradniil 
softening  of  its  b*>ny  injws,  which  thus  removes  the  support  of  the 
body  and  allows  a  sinking  of  all  the  vertebra  above  it.  Ae  the 
disused  vertebra  gives  way  a  displacement  fonvard  and  dDwnward 
occurs.  The  spinous  process  is  thus  projected  backwaTYl,  pnxhioing 
the  charncteriatic  deformity  of  Pott's  disease,  viz.,  kyphosis.  Leas 
commonly  a  lateral  deviation  ocours.  Usually  in  eoTiuwtion  witli  such 
diacftse  of  tlie  vertebra  tuben-ulous  deposits  are  formed  between  the 
bone  ami  tlie  dura  mater,  pnxlucinga  |«ichyrneningiti.s.  The^  masses 
are  of  a  caseous  nature  witli  much  connective-tissue  formation,  but 
occasionally  they  break  down  into  purulent  debris.  In  very  many 
easos  of  tuhercuhias  disease  of  the  spinal  column  the  dura  appears  to 
offer  a  proteclion  to  the  cord  from  any  direct  infection.  However 
great  the  fomiation  of  eafieous  material  or  of  pus  outside  of  the  dura 
the  inner  surface  of  the  dura  remains  snuMjth  ami  eleiui.  Occaeionally, 
however,  this  is  not  the  ease ;  the  dura  becomes  eroded  or  its  inner 
28  -IKl 
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snrfitce  may  be  etuddwl  with  tubercles,  or  a  caeeoug  maas  may  form, 
iDVolvinj;  both  the  arachnoid  and  pia.  Thus  the  membranes  may  be 
tiv^i  into  a  dense  maws  wltich  impiiig*'»  dirtnitly  upon  the  epiual  oonl. 
Pn'snUR'  n{M>n  t\w  cord  primarily  afl'ects  its  blix>d vessels  and  produces 
a  eoudition  of  i.sehiemia  which  may  l)o  suificiently  intenw?  to  go  on  to 
necrosis.  AVhere  the  prcasure  ie  not  very  severe,  tliis  isoheemio  con- 
dition, while  MifTicieiU  to  oauae  a  laek  of  general  nutrition  of  the  oord 
at  the  point  of  prei*wure,  is  not  enough  lo  set  up  true  ilewl  motive  or 
dcffencrative  processes;  and  while  tivmptonis,  sueh  iw  iticrcuse  of  tlie 
reflexes  below  the  level  of  the  lesion,  some  degree  of  motor  weakness 
and  fltittne^  of  the  limb^,  slight  [KinestheBiie,  and  poi^sibly  severe  pain 
of  a  girdle  imture  in  tiie  domain  of  the  t>pinal  nen-ee  whose  roots  are 
eompn-sKed,  may  remain  for  some  Ome,  yet,  if  the  pressure  is  relieved 
bv  liealing  of  (he  pnH^-sfi  or  by  removal  of  the  ni:iss,  they  may  subside 
and  a  restoration  of  funetiou  in  the  wjnl  may  eimue.  In  some  cawes, 
hf)wever,  the  pressure  produees  a  true  constriction  of  Uie  conl  which 
i»  visible  at  die  autopsy. 

Fin.  aoa. 
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Microecopic  examination  of  the  cord  opposite  the  point  of  snch 
pressure  does  not,  as  a  nde,  show  iioentew  rather  than  inflammation. 
There  ifj  a  i»woIling  of  the  axis  cylinders,  a  M-gmentation  of  the  myelin 
sheath  witJi  fatty  drops,  a  disappeairauce  of  the  nerve  fibres,  widi 
seoondary  hyperplasia  of  the  glin,  and  a  pniduetlon  of  sclerotic 
palchcH.  The  (m-IIs  of  the  oord  at  this  [K)int  are  often  Htn»phietl  and 
found  in  various  stages  of  degenenition,  ehiimiatnlysis,  and  vaeuoliwi- 
tion.  lu  more  advanced  stages  of  llic  disease  tJiis  reaulti  in  a  disap- 
pearance of  the  ncr\-e  fibres  and  cells,  whose  place  is  taken  by  small 
cells,  small  nuclei,  and  thickened  gliomatous  tissue,  with  an  increaaa 
of  connective  tissue  alxmt  the  blinKl-vcsscln.  (_Vir|Mira  aii)yhu!(^i  and 
Dehers'  cells  are  often  t<)und  in  the  miLss.  In  the  terminal  stage  of 
the  process  the  spinal  cord  at  the  [loint  of  (^nupressiun  is  reduced  to  a 
mass  of  connective  tissue,  the  nervous  elements  being  completely  de- 
genenited.  Occjisionnlly  tulnTcles  are  found  along  the  bkMKJvessela 
extending  into  the  spinal  txtn\.  It  is  evident^  therefore,  that  the  degree 
of  die  pressure  will  determine  tlie  degree  of  the  degeneration.  (Fig, 
181,  page  411.) 
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There  is  considerable  diaoiuwion  among  pathologists  iis  to  whetlier  the 
origin  of  the  psitliologieal  procesa  is  a  pressure  upon  the  hl-HidvcRaels, 
DFCKluciug  i»ehiemia  and  ni^rosi.s,  or  upon  tJie  I^^Diph  clmnnelH,  pro- 
ducing a  stasis  aiwl  Berous  oirusion  with  cederaii  of  the  cord  and  secon- 
dary degeneration,  or  whether  the  meehanicjd  compression  of  the  ner- 
voits  elemeiithi  resnlti*  iu  a  prinLirj'  de;Tcnenition  without  any  vaiieuhir 
or  lyraphutic  stasis.  The  evidetice  offered  by  different  acitlmrs  for  the 
existence  of  all  three  conditions  is  so  overwhelming  ant  to  make  it 
appttrent  that  all  three  conditions  miy  oocnr.  We  therefore  assume 
tlml  the  p;Ltiii>l<Pgieul  poKX'ss  in  a  <«mpression  myelitis  varJee  in  <Iif- 
fenuit  ii]div!d[i:ds.  Hut  in  all  t!uj  terminal  k-sion  may  be  o<jnsiderod 
tJie  same,  namely,  a  degtructioa  of  the  nervous  elements  and  the  pro- 
diiotioa  of  gliomatoiw  ti**ue  uf  a  s«ir-Iike  nature  at  the  point  of  com- 
pressiun  Fig.  181  (page  411)  shows  the  terminal  result  when  sear 
tissue  only  is  found. 

Aller  eotnpressicm  of  the  cord  of  suflftelcnt  degree  to  cause  a  disin- 
tegration of  die  tracts  passing  through  it,  secondary  degenerations  de- 
velop, and  as  the  cjnipression  of  tlie  oonl  increases  aii<l  the  tnicts  in 
their  enlin'ty  art?  cut  olf  fn)m  their  respective  neurones,  this  degen- 
eration iMficonies  well  ni-irke*!.  The  location  of  those  secondary  degen- 
enitions  has  atreaidy  heen  deseriiwd  on  page  -102,  with  the  pathoKjgy 
of  atTute  myelitis.  The  nerve  roots  lying  udjawnt  to  the  conl  or  pass- 
ing out  thmugh  the  caseous  mass  are  degenerated. 

Symptoms.  —  The  symploms  of  ciiriejj  of  tlie  spine  are,  first,  pain, 
in  the  back  in  tJie  b»mes  ttiat  arc  affoctc<l,  and  tliis  pain  is  incrcused 
by  any  mtition  or  by  such  acta  as  coughing  or  sneezing  or  by  sudden 
muscular  efforts.  Walking  rapidly  or  bringing  the  weight  of  the  b*Kiy 
down  liiiiddeiilv  ujxin  tiir  heels  uj^uallv  causes  p:tii)  in  die  affectefl  ver- 
tebne.  Tcndcrta-s^  U)  prfssnre  and  In  licJil  or  to  I'li'irlricity  over  the 
difieuse*!  verlcbnu  is  an  early  symptom.  Stiffness  of  the  l«ick  soon 
follows.  It  is  due  to  an  inv«)lniit:»r)"  sp;wmoilie  tuotraction  of  the  deep 
musclcj)  of  the  bock,  reflex  in  character,  the  object  of  which  is  to  pre- 
vent any  movement  of  the  diseased  l>ones  upon  one  another.  Tlie  stiflT- 
ne?8  is  also  partly  volunLiry,  the  object  being  to  prevent  any  addititmal 
pain  upon  movement.  Ij:iter  on,  the  development  of  deformities  of  tlie 
spine  and  a  markinl  kA'pbnsts  orintirms  the  suspicion  of  disease  of  the 
bone.  Sometimes  purulent  collections  originating  in  the  bone  find  their 
exit  outwani  ihnmgli  the  skin  of  the  back  or,  bumnvlng  widely,  appear 
in  some  other  point  of  the  bi-Kly,  as  a  rctropharyngwd  abscess,  as  abstnajs 
of  tite  medijwtiuum,  or  as  pwaa  abeoess.  As  the  b<my  disease  increases 
tlie  patient  may  grow  shorter,  the  bodies  of  the  vertebne  being  gradually 
absorbed. 

Pain  is  proUibly  tlie  most  valuable  and  larliest  of  all  the  symptoms 
of  imries  of  the  spine.  It  is  limited  to  tin*  tlistrtbntinn  of  the  niTves 
wh»>se  trunks  or  nwts  arc  iiivolv*^!  in  the  palhnhtgical  proi-ess,  and  it 
is  felt  in  the  |»eriphend  distribution  of  thcjic  ner\-es.  Thus  iu  the 
pommou  type  of  caries  uf  the  dorsal  vertebra  pain  is  felt  in  some  one 
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or  two  of  Ot*!  iiitoRHistJil  iier\-es  ftlioijUng  Hruiind  Uie  IiotJy  and  cousiiie 
a  sensation  of  a  gjrtlle,  a  feeling  as  if  a  band  wore  tightly  drawu  nroaiul 
the  trunk.  If  tlic  curies  ta  in  the  cervtoul  re>^iuii  tJie  [tuiu  is  fcJl  in  Uit 
arms  or  hands;  if  in  tlie  lumbar,  io  the  thighs.  This  pain,  to)^!tb0 
with  the  increase  of  knee-jerks,  may  be  the  only  evidenct;  of  comprt»- 
8ion  of  thp  cord  until  the  development  of  a  deformity  in  the  spine.  As 
the  diseuse  advances  tlie  .symptoms  of  transverse  myelitis  one  by 'lOf 
apiH-sir,  the  motor  sympl^ims,  however,  being  mueh  more  commoQ  than 
the  sensory.  Thus  lotailized  atrophic  piinilysis  may  develop  M  tlie 
re-stilt  of  pn>ss(ire  on  ihc  norvL>  nwU*  or  from  di»(ii«c  of  tlie  iwgniaiL 
Rigidity  and  wcakueifs  of  the  Icga  with  iucreaue  of  Uie  reflexes  devd(^ 
early.  The  control  of  the  sphincters  may  be  impaired.  AiuHtfacaa 
very  rarely  develops  in  comprewion  myoiitis  until  the  cord  ia  prettr 
complet4?ly  destroyer!,  thou^li  tingling  and  numbness  and  shiwting  puni 
Ix^low  the  level  of  tlie  noinpresNimi  may  Ix;  prt-sent  for  a  long  tiiiK 
before  Ihe  development  of  a  true  anffisthestn.  The  skin  reflexes  UK 
often  exaggerated.     Ltiler  bod-sores  may  develop. 

The  exact  symptoms  of  oompresi^ioa  of  the  cord  will  depend  endirlv 
upiiii  liie  level  of  die  lesion.  It  is  not  necessary  to  reliear^se  lh« 
wympttjniM,  as  ihey  are  fully  described  in  ('liapter  IV.,  uintn  the  diag- 
nosis of  spinal  lueions,  and  have  been  mentioned  nmcisely  in  the  rjiap> 
tiT  Upon  injuries  of  tlie  spinal  c<inl  (poigt'S  418—130), 

Course. — The  oounrie  of  the  disease  in  caries  of  the  eptne  \s  vrrr 
slow.      The  early  symptoms  may  develop  and  continue  for  naay 
mouths  without  g<jing  on  to  a  true  compression  mvolili.s.     In  iiin.  if 
treatment  by  ortliojM'die  measun«  is  sneoeMsful   {xirulysis  nuiv  wvtr 
develop,  the  spine  niiiy  become  fixed  in  its  deformed  poitition,  imrl  all 
nei-\'0U9  symptoms  may  subside.    Tliis  is  the  mle  iu  cliildhiHKl.    WTioi 
symptoms  of  compression  of  the  cord  develop  tbey  may  pn^ress  very 
slowly,  so  that  the  npaMtic  paraplegia  may  \ye  present  for  Vfars  with- 
out incapacitating  the  patient     Occasionally,  however,  tlioy  vnme  on 
rapidly.      I  have  known  a  psitient  to  be  oompletely  panilyKed  in  lb* 
legs  within  tliree  months  of  the  beginning  of  piun.      A  suildon  giviiip 
way  of  a  vertebral  body  lias  been  known  to  pnMluoe  immediate  jmralya* 
when  the  patient  had  been  free  fnym  nervous  symptoms  for  many 
months.     Kven  when  spastic  paraplegia  has  developwl  fully  the  symj^ 
toms  may  gradually  subside,  as  in  a  piitient  of  Oppenheim  who  went 
on  to  recovery  after  seven  venrs.     This  is  a  rare  result.      As  a  rolci 
the  eondition  of  spiistJii  paniplegia  of  greater  or  kfss  intensity  remaini 
throughout  life,  doith  occurring  from  some  complication.     The  <Kviir- 
reiMX>  of  airicit  in  chiUlhiKxl,  though  followed  by  u  long  life  of  frtHHlom 
from  the  symptoms,  nmv  pretlis|Mw*e  a  [icrstm  to  the  development  late 
in  life  of  a  lateral  sclerosis.     Gowcrs  and  Oppcnheim  report  such  cawa, 
and  I  uliw  liave  men  one.     When  caries  clevelope  in  middle  life  the 
probability  of  serious  .spinal  symptoms  is  greater  than  iu  youth,  and 
the  course  of  the  onae  is  usually  more  mpid. 

Prognosis. — The  pn^nosis  of  oomprl's^ion  myelitis  due  to  t^arie* 
will  depend  upon  the  jwssibility  of  removal  of  (he  cauac     Wbvu  the 
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carimiH  proceflH  m  Dot  far  wivnnced  fixntion  of  the  spine  with  extension 
is  not  iufi-ec)inriitly  fullowwl  by  a  jinnlnal  rtHNjveiy,  and  iu  ^ham  cases 
it  \&  not  uiKjoiumoa  for  ull  of  tJic  nervous  sympu>in»  to  dii^appcar. 
Under  these  circumstances  it  must  be  supposwl  tliat  the  preX8ure  was 
not  sufficient  to  pnxiuce  any  ile^enenition  iu  the  spinal  conl,  but  the 
nervous  Hymploms  were  wholly  due  to  an  amemia  or  t*>  un  onhirna.  In 
other  estses  where  llie  dijwase  niaki-s  tiirtJier  progr&ss  tlie  prognosis  is 
much  less  favorable.  One  has  t^j  think  not  only  of  the  nervous 
symptoms  but  of  tlie  original  disease,  it**  progress,  and  of  its  likelihood 
to  go  on  to  the  formation  of  abstxases  and  to  a  destruction  of  the 
vertebrae  as  well  as  to  complete  paralysis.  The  prxignosis,  therefore, 
in  these  cases  is  much  loss  tiivornble  tliaii  in  onlinary  chronic  myelitis, 
and  the  cases  ^  on  to  a  fatal  terniitiation  within  two  nr  three  ycant. 

Treatment. — Ttie  (n'«tnicnt  of  compression  myelitis  fnim  curies 
consists  in,  first,  the  removal  of  the  cause  uf  tiw  condition,  and 
second,  in  nlleviation  of  llie  symptoms.  The  devices  of  orthojifdic 
surgery  are  so  numemue  for  tJio  treatment  of  Pott's  discatic  that  they 
cannot  be  enumerated  here,  but  the  successful  treatment  of  this  con- 
dition is  C{niic  possible  under  proper  apparatus  and  ^xution,  and  in  the 
lairlv  sliige  it  Is  easy  to  arrest  the  progress  of  the  disease,  to  remove 
the  pre-'wnre  from  the  i:!onl,  and  thus  ti>  si»eurc  n^iovcry.  The  treat/- 
ment  of  the  cause  will  often  remove  many  of  the  nervous  symptoms, 
notably  the  neiiritie  |t9iin,  the  j^piLsmodic  ri^dity  nod  s|in8nis  of  the 
le|H:s,  the  cramps  of  the  various  muscles,  and  the  paresthesia.  Pain, 
however,  may  require  treatment  by  morphine  Spasms  of  the  legs  may 
be  alleviated  by  bri>mJde  or  chloral.  I  prefer  ti)  give  ten  gniina  of 
bromide  of  SMliiun  every  tnro  hours  than  larger  dosut  at  longer  inter- 
valti.  If  the  apparatus  worn  will  {K-rmit  it,  hot  and  t^^jtd  douches  and 
baths  and  [uu-ks  to  the  (<pinc,  by  incrciisiu}^  the  circulation  and  nutri- 
tion iu  the  »-piual  cord,  are  sure  to  be  followed  by  a  cei'taiu  amount  of 
benefit.  The  care  of  the  patient's  fpcneral  condition  must  never  be 
neglected.  Fresh  air,  a  healthy  climate,  the  most  nutritious  food, 
Kuppleraented  by  ctid-liver  oil  and  all  kimis  of  gc^ncral  tonic.*,  art*  fully 
us  import:mt  as  the  Incid  treatment,  and  should  always  l>e  prescTibe<l  in 
addition  to  symptomatic  n>mi>dics. 

Operative  mcasun-s  in  airiee  arc  almost  invariably  unsuccessful,  the 
oouditions  found  Ix-ing  such  as  to  preclude  any  permanent  relief. 


n.    OA&OINOUA  AND  SABOOMA  OF  THE  VERTEBRJE. 

Carcinoma  of  the  vertebra;  is  almost  always  8eoondar\'  Uf  wmiinoma 
in  other  parts  ctf  iJie  IhhU',  esiKvially  of  the  brcjist.  It  develops  very 
(traduallv  In  persi>ns  bevond  middle  life,  wonn'ii  iH'irig  iiinri'  frc«|uently 
affected  than  men.  Sarcoma  and  ostoo3arci>ma  of  the  spine  may  de- 
velop at  any  age.  While  tliese  tumors  begin  iu  tlie  body  of  the  verte- 
bra, they  extend  rapidly,  involving  the  lamina;,  tlie  ligaments,  and 
adjacent  vertebrse,  and  soon  invade  the  spinal  canal.  Here  tliey 
cause  either  a  direct  pressure  upon  the  dura  and  spinal  cord,  or  more 
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oommoDly  tliey  ^rtKle  the  «luni,  mid  hnih  tli^  mi>iubran(s  aud  aird  tit 
dirt'ctly  infiltrattHl  by  the  new-growth. 

Symptoms. — The  symj)ti>nis  arv-  first  tlinsc  reff^rahlc  lo  the  hooii 
disoat<n;,  pain  in  tlie  3pinc,  tenderness  on  pressure,  t^tiduess  and  rifptlih 
of  the  neck  or  buck,  and  deturmity.  The  kyphosis  U  usuaJly  wun 
difTuse  than  in  tTiriiis,  an  several  vertobne  Jirt;  aflecrted,  ami  the  devvki|h 
mcnt  of  the  Etymplonu  'm  more  rapid.  Pain  is  an  early  .Hynipuim  eq 
this  dipTjmp  and  is  mnet  severe  and  eoustant.  It  oecurs  iti  iwrfijcyiaiis 
of  intense  hiiniiiig,  t-hvKiting  charaf^Ier,  its  situation  depending  iijum 
the  h'vel  of  the  tumor.  It  is  increawid  Viy  nuilion,  hy  jiirrinjj;,  or  I'v 
presiure  un  the  spine,  so  that  these  patieut£  instioetively  avoid  anv 
nifivemeut.  The  nerves  at  their  exit  through  the  vertebra  or  the  nervt 
HKjti?  within  the  8pinal  eanal  are  direetly  involved  in  the  tumor,  ux) 
heniH;  the  pain  persists  in  spite  of  rrejitnieut.  The  pain  may  Ite  u 
first  unilaterul,  but  »>on  bei-onies  sytn metrical,  and  i»  alu-jiiliid  bs 
byperiesihesla  in  the  |Kiinful  |Mrts  and  by  museiilur  twitehin^pt  ud 
ma.  Ilerpiis  »ister  ofU'U  (h;velo|>s  early.  Syinptdtus  of  oonipras- 
of  tlie  eord  follow  the  pain.     A  mpidly  advaneing  (Mtrapl^i  » 

tlie   rule,  and   as  it   ia  so   nnifureil^ 
Rq.  204.  alttudwl  by  paiu  it  has  Uvu  iirmiil 

^^^H^^^^  "puraple^iu  dnK>ni8a."     At  tile  lertJ 

^^^^^^^^^k  *>^   ''"'  leKi"'!  Jtn  alnipbie  panilyw  i* 

^^L  ^B  piiKluced  and  a  spostic  parmplqEU  in 

^^fej^^g^^H  the  jKirts  Ik-Iow  it.     The  level  ef  tlw 

^^^H  i^P^I  lesiim  is  indicated  by  the  exteot  of  ilie 

^^^^^^n^^v  ana'^ithe^ia.     If  it  is  in  tlte  lower  n-r- 

v^^^^^H^^V  \'i<-ftl   n^ion   llit^re  niav  lie  n  |Eiralyi(ii 

^^^^^^^m  "''  l^'*-'  c<:^r%'>eal  symjuithetie  nerve,  M 

^m  ^^^^^^H  sliown  ill  Ki^r.  2t)4.     A  Utas  of  wnlnil 

^~^^^^^^^K^^^^^^_^  °^  bladder  iun\  rectuin  develops  sdoo, 

^^^^^^B^^^  ^^^^^  and  t)ie  tendeney  to  l>ed-sore«  is  viaj 

^^^^^^m  niarktHl.     The  intense  )Kiin  nuiy  eastt 

^^^^^r  a  neiirrttie  or  hysterical  coiidtlion,  but 

H    >i,^^  this  should  never  niihUinl,  hh  ohjertivf  ■ 

^       ^^^•■•Mrf^*^  symploniB    are    always    pri'sent,     TIw " 

p»ra3rrf«nf  th«  lofiPMTiiwi  .T>iiit-thrti«  coursc  of   tljc  cose  Is   usuallv  rami, 

■Mi«  rrDin  cmndiiiiuuiof  lli««piD«.    Thmi,    „_  i  .1  -  , 

mr-rtinn  «i  .h*  *,*b^i.  «<i  n»it«.ii>g  «r  *»"'  '«    "'«''*  «»se9    are    not  open  t.i 
«b«  hoc  an  (mm.  surxical  treiiUneut,  a  fatal  tt-rmiiiatioa 

always  follows.  The  diimtiun  is  fnnn 
three  to  six  months.  Very  rarely  a  longer  course  has  been  ob^^erved. 
In  one  case  of  oervi«il  earrinonia  the  symptoms  of  compivssidn  of 


l^ft  tlie  eortl,  with  ijnsit  |min  in  thw  amis,  were  present  for  three  raoDilii 
H  without  any  lo<'«l  sij^s  of  the  disease.  It  was  supposed  to  be  pachy- 
mcnin^tis  oervicalis.  This  case  was  seeondarv  to  canoer  of  the  liver, 
1^  In  another  ease  the  carcinomatous  character  o(  the  lesion  Mras  not 
^Pdiscwered  until  af^er  death,  thou^rh  the  si^^ns  of  eompn-^ititm  of  the 
ocr\'ind  ci>nl  ami  intenst*  |inin  in  tlie  oivipitjd  ner\'es  an<l  bradiial 
plexus  had  indieate^l  the  probable  nature  of  the  disea^  whieb  wu 
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of  the  breast.     This  patient  for 


inth 


idaiy  to  cnnocr 
"lUKle  any  movement  n'ithouc  hol<Jiiig  her  head  ftrmly  with  her  hands. 
In  the  thmi  tiisp  tlie  ifymptoms  were  tJicww  of  nuhHcutr  myciitip  of  the 
himbar  ragkm,  with  great  pain  iu  both  st^ifttic  nerviit.^,  but  there  was  do 
local  b^nderoeffi  of  tlie  spine,  or  deformity.  Here  tho  aulopflv  Rhnwetl 
multiplo  carcinomatH  in  varioiift  nlHloniiiml  viHcera  atid  a  snuill  deposit 
within  the  sfiiiml  canal  involving  the  oord  and  niuinbranes,  but  not 
enxling  Ow  Iwme, 

In  D  caae  of  osteosarooroa  of  the  lower  lumbar  r^'^ion  there  was  do 
•xtemal  evidenoe  of  the  di.S(!:ise>  of  the  boue^  and  the  diagnosis  of  a 
lODBor  of  the  <^wla  tH]uina  led  to  an  operation  bein^  undertaken.  The 
•oftenc^I  t>one  wa^  found,  also  an  emr<ion  of  the  dtini,  and  u  mass  of 
nnMHuatnuif  tissue  surrounding  .-iiid  eomprej^ing  the  niiHla  n|uin:u 

Id  a  cn»e  of  Lnnanuma  of  the  stomaeh  a  secondary  oauocr  of  the 
mid-doraal  region  developed  and  the  deformity  nf  the  spine  beeame 
evident  twii  uuintbs  Ijefore  paraplegia  occurrtnl.  Iu  this  eaae  the  pain 
wu  n'ferre<I  ehierty  to  the  fnint  ami  aides  of  the  body  until  the 
ponlysis  be<3ime  eomplete. 

It  is  thus  evident  that  the  local  signs  of  the  disease  may  not  prece<le 
the  ncr\'ous  f^inptoms. 

Treatment. — The  only  treatment  for  this  rondition  is  palliative, 
owl  the  use  nf  liyjujilerraie  iuje<!tion8  of  nmrphine  to  give  the  [mticnt 
relief  fn^tn  the  {luiri  is  im[M>nitive. 


m.  sTFHiLrno  exudation  about  the  vertebbjE  and  oord. 

While  ^miny  exostoses,  are  not  uneomraou  on  tlie  lon^'  bones,  a 
syphilitic  diM!Use  of  the  vertebrte  is  a  nire  ivcurn'ooe.  It  di«'s  «HH'nr, 
however,  and  rtipiia's  mention.  I  have  seen  it  iis  «  manifestation  of 
iabarited  syphilis  both  iu  on  infant  and  iu  a  young  man.     In  both 


Pio.aos. 


Onanr  vrwIailiMi  »houl  ikc  mnl  khiI  ni'rre  ranti.    n,  gMmmf  ihumh  ;  h,  thlckcn«d  e*|Mitle  of  the 
I;  #,  wn*  rmU;  <i,  pJa,  «,  aMwdin«  ikwMnUon  in  oolamM  of  QolL    (BuU«fMat,  Arch,  t 

oMs  a  diflVtse  thiekenintr  of  (he  tiasnes  almnt  the  spine,  in  tlie  one  onae 
in  the  doreal,  in  the  oilier  in  the  cervical  region,  occnrralj  and  symp* 
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tonifl  of  slowly  mlvancing  (!orapreasiou  of  (he  Etpinnl  pord  follnwftt  lit 
the  latter  patient  tJui*!  mlviuiirwl  t"  M'(U-»hf\H-li»|MHl  p:ir:iplr^i,  witli 
paint-  hikI  wcakuciw  in  the  humis  hikI  a  tiiiUi  ile^n*  of  sjms.tic  |mra- 
plej^ia  iu  the  Ifp*.  In  both  cai^es  itmuctioiig  of  mercury  &□<!  Utitt 
doses  of  ioditie  of  potassium  produced  a  jrmdual  siibsidcnw  of  aD  ilv 
symptoms,  though  in  the  latter  uitte  a  pemianeat  iitorease  of  luwe- 
jerks  «ii<l  11  slight  tmoe  of  spastio  gait  remains. 

A  eoDiiitioii  hiis  hfen  deserilHtl  of  a  giiiiiioy  exudation  eooaeio^  tlv 
spinal  «»rd  (Fig-  2U'>),  tlie  exudation  heiiijf  within  tlie  dura  and  raa'dnj 
eomprcssion  of  the  nerve  n>ot»  and  of  the  mnl  it.i*'lf.  This  wai*  n"4 
limited  to  one  level,  and  therefore  the  symptoms  pnidiieed  were  tliosr 
of  ehrouic  myelitja.  It  was  du«  to  lulierited  Kvphili^  Sypfaililii- 
exudations  have  been  obsen'wl  in  tlie  tertiari*  Btap?  as  a  result  of  w 
quirml  syphilis.  The  s\-mpt<>niFi  pro<lueecl  were  liK^lixed  swelling  ud 
sig^ns  of  tumor  of  the  vertt-hmt  without  much  pain,  and  symptonu  1/ 
fxmipn'ssiou  of  the  spinal  eord.  The  ooun<e  was  a  slow  one,  unl 
reeovery  followed  trealineut. 


IV.    TUMORS  ATPECTINa  THE  SPINAL  COED. 

Tumors  of  the  vertebra  that  press  U|Ktn  the  otinl  an*  twloe  M  frim- 
nion  as  tumors  of  tlie  nii-nilininefl  and  of  tlie  cord  wjmbineil.  SLttistii> 
show  tlrnt  tumors  affei^tiiig  the  e»>nl  are  relatively  nire.  Schhwui-pr 
found  only  147  in  30,000  autopsies  and  lol  in  ({,640  tumors.  Tlir 
ratio  ti>  tumors  of  tlie  braiu  is  one  to  thirteen.  Yet  aa  added  im|vir- 
tanoe  to  tumors  of  the  cord  has  been  recently  given  by  their  sui-T*- 
ful  removal,  and  hence  every  fact  which  aids  an  early  diagnosis  iio* 
interest. 

Tadlk  TX. — TAm.B  or  Spikai.  Cbao  Ti'Mobs. 


Inlniural. 

Both. 

Exiradtind. 

mn^ 

V»ri«f. 

Hnlultmr.  M«n!ii|:Mil. 
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^(•t 
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17 

11 

80 
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62 

•  -. 

2 
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60 
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5 

,— 
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8 

30         M 

18       5 
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\\ 
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20 

2 

ft 

... 
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Gamma, 

7              4 

1& 

8 
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19 
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20 

•■• 
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18 

«<. 

... 
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18 

Mvzoma, 
Lipoma, 

7 
1              8 

... 

4 

"i 

11 

8 

CviiUcemu, 
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2              5 
•     ...             S 

"4 

... 

1 

4 

}      ; 

Bndotheltoin&, 

fi 

... 

i 

... 

4 

8             \ 

HcltinowrcoRU, 

I 

3 

... 

... 

1 

*              \ 

Neuroma, 

4 

... 

... 

3 

'         a 

LvmLiIiun^ioma, 

1 
1 

... 

"i 
1 

... 

I 
I 

1         i 

'        f 

■ft      s^ 

ChiiU^HU-atuma, 

I 

... 

... 

■■* 

1 

Uncertain, 

13            13 

2 

3 

... 

24 

125          142 

S& 

75 

13 

273 

127        40C 

Pathology. — The  preop<lin|i  table  of  Schleeinper  shows  the  varieties 
of  tumur  atfcoLing  the  spinal  cord  and  their  relative  frequency,  ihuir 
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nation,  the  fact  that  tamnra  are  in  I^"">  206. 

niany  vx-^c.-i  multiple,  tlip  fjici  that,  they 
otlen  involve  both  nK'tubmiics  and  cunl 
tof^therj  and  the  tiu-^t  that  meiiinjrcal 
tumors  are  mure  oommuD  than  mcdul- 
larj*  tiitiuirs. 

•Sarcoma  about  the  ctjrd  lia«  a  ten- 
dency to  extend,  rapidly,  invading  tbe 
memhriLnr.sand  the  portterior  surfaee  of 
the  oord,  tliuii^li  more  commonly  com- 
pressing than  destniyiiig  the  eord.  It, 
IS  rarely  enrapsulated,  but  ofteu  sur- 
roiiiidg  tlie  fx)n\  utid  ean  i>c  strippnl 
from  it  But  sometimes  it  is  elo»i>ty 
ndlierent,  and  iu  other  cases  iufiltniti^s 
the  ocml,  tullowing  the  ve8tHtlt4  awl 
compressing  and  de-stroviiig  tlie  nervous 
ele-meiitM.  Knt  tlie  fact  tJmt  inui^li 
destnictidn  is  the  exception  mther  than 
tlie  rule  incrcaseB  the  chance  of  success 
in  its  removal,  Surc-oma  is,  however, 
often  multiple,  and  not  infrequently 
Ban-oiua  of  the  wrebelhim  or  of  otJier 
organs  is  iisscHnalLtl  with  sartyama  of  the 
oord.  Sarrtiriui  oft4'n  starl*  from  a 
nerve  nxit  and  invadcB  both  meuiuge3 
and  coi^l.     (Fig.  207,) 

Tubrrdr  Is  more  lUcely  to  develop 
vittiiii  the  <'ord  than  in  the  membranes 
when  it  occurs  as  a  solitary  tumor, 
though  a  tulien'ulous  meningitis  is  rela- 
tively more  freijucnt  than  tumor  and 
may  develop  as  a  eompliaition  of 
it.  Tubercles  nre  wc«sii>na!ly  found 
tliroitgbout  the  conl,  as  Raymond  lias 
shown,  but  the  usual  fonu  of  tumor  is  < 
8  caseous  mans  within  the  oord.  In 
»>rae  cases  it  apjieiirs  to  erode  the  cord, 
not  inoreftsJDg  ilH  diameter  or  changing 
ila  ci^niDur,  and  it  usually  I>i'giiis  in 
tlie  gray  matter,  showing  that  the  in- 
fection reaehejj  the  cord  by  the  vessels 
ratlier  than  from  tiie  meninges.  In  a 
few  cases,  us  in  one  of  my  own,  a 
tut>er<^uliiuA  mii8s  may  He  upon  the 
oord  and  oonipress  it,  and  hence  be  ; 
easily  removed. 

But  the  lentleney  to  rectirn'ntx*  U 
mow  markc<l  m  tubercle  Umu  in  oUier        «rf,„,  u«  «rvr  roots.  <sci.»i^) 


^^ 
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forms  of  himor,  and  the  difficulty  of  reino\'al,  tt^ther  wiih  ibe 
danger  of  infection  of  tlic  meninges,  make^  an  opemtioii  uiucb  huir 
unfiivorable  in  thit*  lonn  of  tumor.  In  niy  eaae  the  piUicnt  de^'elofxl 
n  geu(?ml  tiilierculoiis  spinal  nieniiif;ilis  two  niuntii;?  alter  the  rcnunl 
of  tite  tunuir,  Jind  died.  'rulMUvh-s  grow  rapidly  ;  hentx*  tlie  ooonv  of 
the  ciiar  is  one  of  fast  progreii^ 

Kckinatv/rv'tix  Hiiii  cysiuurrcuM  eysis  are  much  more  wrmmoD  Id  Gi»- 
many  than  Iti  thin  cutiutry,  atid  hence  require  little  notice  Itere.   They 

Fto.  S07. 


ailcaBiHMiM  uf  tlv  cunL    Thr  mid  b  (■mli'd  mud  dfgtfrojrrd  m  Lbe  Ml  Mda 
(Spoeluiou  ftintUhM)  l>]r  R  W.  I'sylor  mat  M.  I>riDO«.) 

prow  rapidly,  raniRlng  a  prntrressiv*!  cmiiiftresfiion  of  the  rord,  bat  do  * 
invade  it  as  a  rule.     Heuce  the  »yiuptomt)  are  those  of  oumpnWDB 
my  el  ilia. 

Fibroma  springs  from  the  meninges,  usually  from  tlio  dura  on  it> 
inner  surface.     It  lies  n|xin  and  compresses  the  curd,  but  decs  9* 
in\*ade  it.     It  is  encapsulated  an<l  :iingle.     It  grows  very  slowly,  xbA\ 
id  the  most  fnvorable  tumor  for  upenitiuu  iKcause  both  diagnooa 
gur^cal  treatment  are  comparatively  mmple.     (Fig.  208.) 

Gumma  iwually  originate*  iu  the  meninges,  infiltrates  them  and 
tJ»e  conl,  ghiing  both  together  iu  a  soft  mass  and  d('stn)ying  tlie 
liHStH!  c^>n)pletely.       It    is  dtffiL<4',    nut  riica[)Hiil:iti^Hl,  nnd  grows  Vi'l 
rapidly.     It  is  often  diflicult  In  distingiiiNh  gumma  from  tul>en*)e  in^ 
Uie  cord  on  inspection.     It  is  a  most  unfavorable  tumor  fur  operatioo, 
hut  may  yield  to  tn-atment.     Tin-  treatment,  however,  is  not  fiilIowc<l 
by  rcjtoratioa  of  tlic  spinal  fuuelious. 


sharply  defined  and  chalky.  It  is  not  iroprolMibU-  tJmt  the  smnll  chJkj 
plaques  tlmt  are  wt  cHnmcm  lu  the  amelmoid  oa  iJie  iHwteriur  saihn 
of  the  cord  are  the  i>e^inning  of  psammomii,  but  tJicy  rarely  go  on  til 
Bizo  tluit  cjin  (Nimpress  the  conJ.  A  larp?  tumor,  fuur  centimetice  iiaj 
and  two  cenLiDietret<  tluek,  wu.s  found  Uy  Pal.  This  had  jfiveo  ri.*to 
eymptnnu)  for  six  yeire.  'J'h<*se  lumoni  grow  slowly  atid,  like  fihnoa. 
are  easily  iliugnnstxl  and  remove*!. 

.yfyxouui  is  u-iiiiiHy  iiitnuliiral,  sometimes  extradonJ,  bat  never  iafl- 
tnitcjj  the  iipimil  eortl.  It  is  sinj^le,  eneniwulatwl,  vascular,  and  mayb 
cystip,  of  slow  growth,  and  is  easily  removed. 

Lijiovui  is  often  multiple,  ia  intradunil,  more  lTe<iuently  than  fatn- 
dura],  though  ooeasionnlly  massw  of  f'lt  are  found  about  the  back  and 
Wtween  the  vertt^bne.  It  is  a  stift,  eutiii|>.si]hited,  lUtiy  tumor  of  slot 
growth  and  easily  removed.  The  otlicr  forms  of  tumor  given  in  thr 
table  are  s<j  rare  as  l«  be  curiosities  of  puthologj*.  Kudotheliunn  »i 
vvty  snmll  tumor,  always  meningeal  and  often  nuiltiple.  MelaDo«r 
coma  occurs  in  Uie  cord  as  :i  part  of  a  general  affeetiuu  ouly.  Neurum 
11^  usually  a  tibroma  located  on  a  ner^'e  mot. 

The  diagnosis  of  tJiie  variety  of  tumor  pn^scnt  in  any  lajse  during  lift 
is  rarely  possible,  though  the  faetjt  already  stated  in  regard  Id  tbt 
rsipidiiy  of  gn^wth  aH<l  llie  UMideney  tn  the  apppearauce  of  tuinoniD 
otiier  organs,  or  of  multiple  tumors  of  the  oord  Qiay  afford  sonw  hint 
as  to  the  pixibable  nature  uf  the  tumor. 

Malignant  tumors  are  ten  times  as  frequent  as  Ijeiiign  t«im>rs.  Tte 
eituatiun  of  intniniLHlulIary  tumors  18  uinially  in  the  wrvical  or  lomlw 
enliirgement  of  the  eonl;  iJiat  of  extraniedullarv  o^  meningeal  tamoffi 
is  ehicfiv  in  the  d(lr^Jll  region.  If  the  two  are  taken  t<»gethier  it 
api>ears  that,  mi  [lart  of  tJie  eonl  is  jwirtieularly  liable  to  tiiroor. 
Hence  the  situution  of  a  tumor  doea  nut  throw  nnirh  light  upon  dtlia 
diagnosis  or  prognosis  regartling  operation.  Tumors  are  raneh  tonn 
commonly  sltiialed  on  die  posterior  and  lateral  Hurfaoefl  of  the  oinl 
than  ujton  the  anterior  stir&ee,  hence  they  are  not  diftieult  of  ooowlu 
the  surgeon. 

Etiology.  —  Cliildreu  are  subject  totunmrftof  tlie'conl  as  well  »of 
tlie  brain.  Of  one  hundred  eases  thirty  occurreil  nnder  (lie  ngc  of 
fifteen  years,  seventy  alwve  filWn  years,  Tlie  ohlfist  nute  rwonlijd 
was  sixty-six  years  of  age.  Ifo  age  is  peculiarly  liable,  but  chiWnn 
are  more  liable  to  tuberculous  tumors  than  to  any  other  form.  Gliofl> 
is  next  in  frequency  in  childhood.  Gumma  is  a  ditwiiw  of  nwUIr 
life.  Otlier  forma  are  equally  frequent  at  different  ages.  The  acvfi 
are  npially  liable. 

Tniumatism  preeedea  the  development  of  tumors  in  wi  mimy  cMBt 
aa  to  l)c  justly  n>gnrile*l  tin  a  can»e.     No  other  cjiuse  is  known. 

Symptoms.  —  The  clinical  asjiect  of  intramediUlart'  and  extramed- 
ullary  tumors  is  so  similar  that  no  absolute  distinction  can  be  made  in 
any  jtartieular  case.  The  imjMrtant  thing  to  determine  is  that  a  tumoc 
is  affecting  the  cord.  This  is  fin^t  indicated  by  pain  of  an  intenM 
kind,  ueuralgie,  aharp,  aliootiug,  burning,  and  agonizing,  and  |i 
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in  one  Uxality.  It  is  not,  as  a  rule,  increased  by  pa'ssure  on  the  nerve 
or  atIviKl«.'<l  by  tfinlcr  sjHits.  There  is  no  yther  »lisejif*e  wlucli  causes 
such  dffiuitely  liHiilizwl  recurring  and  perBialtut  pain  a«  tunmr  of  Uie 
spinal  coni,  ami  in  any  ca,-*  in  whicli  pain  is  oontiniied  for  over  a 
month  in  one  particuliir  part  of  th*;  btnly,  there  being  no  lotial  iltseas^ 
to  explain  it  ami  no  evi<Icn<*  of  flpinal  oaritw  or  can^itioma,  a  tumor 
mav  be  KiU4])C(>teiil.  Tlie  ^itnation  of  the  pain  will  dopontl  on  the 
p<»sition  of  the  tuiiior,  it  Iwiiig  felt  in  the  pari  of  the  ho<ly  (not  in  tJie 
»pinc)  nUated  to  the  st^ment  or  ner%'e  rout  first  nflected.  Thuet  iu  a 
tumor  of  the  lower  cervical  r^iun  the  pain  vfsks  felt  tor  weeks  in  the 
hand  and  forearm;  in  a  tumor  of  the  upper  cervical  r^on,  in  tiie 
shouldtrr  and  neck;  in  a  tumor  of  the  sixth  dorsal  st^nient,  in  the 
nipple  and  efti>st;  in  n  tumor  of  the  tenth  dorsiJ  n^^nirnt,  in  llie 
abdomen  and  groin;  in  n  tumor  of  the  cauda  e^juiua,  In  the  sciatic 
nerve.  The  |Kiin  becomes  bilateral  afi<^r  it  has  iKTsisltnl  for  a  time; 
but  tliis  may  not  ooi^nr  until  spinal  symptoms  develop.  Such  extension 
to  the  other  side  is,  however,  a  very  important  diai^nof'tie  symptom. 
There  is  rarely  any  rigidity  of  tJie  spine,  and  Itcnding  the  back  *loea 
not  increase  the  puin.  The  painful  area  ts  often  hypcraesUietic.  I 
have  known  two  eases  of  spinal  tumor  which  for  ft>me  months  were 
erronw>usly  diagnosed  as  interc^oslul  ncumlgla,  and  one  auw  was  sn|>- 
|xwed  to  Ije  anj^ina  pe«-'toris. 

The  direct  spinal  symptoms  are  those  of  oompreHsiun  and  destmctiou 
of  the  segments  on  which  or  in  wliich  the  tumor  lies.  They  are 
atrophy  and  paralysis  of  the  musi^hw,  with  reaction  of  de-generation, 
loss  nf  reflex  ueclvitv  in  their  tendons,  anieslhcsia  in  the  skin,  whieli 
may  Ih*  iitt<>i)diHl  by  aimlp^sia  and  tlumuii^  aijiHMtlte><ia,  hIiIiuiii^Ii  tiie.sc 
affections  of  sensiition  may  oceur  imlependently  and  without  loss  of 
loutih ;  and  herpes  zoster  and  trophic  ehaoges  in  the  domain  of  tlie 
nSeotcd  nerve.  The  existence  of  JissociateJ  aiiBeathesia  is  not  always 
due  to  intraspinal  tum<'>rs,  as  it  has  been  found  in  cases  of  extradural 
tumor,  but  iu  siir;h  e^Lsos  it  is  usirdly  tcraipontry. 

The  indirect  spinal  s)'mptonw  are  thtxse  of  spastic  paraplegia  of  the 
1(^,  due  to  pn'ssure  njhm  tlie  luuff  tracts  traversing  the  st^ment 
affected.  They  are  rijridity  and  wc:iknoss  with  exaggerated  reflexes 
iu  tiic  legs,  an  Imperfect  eonlnji  of  bladder  and  rectum,  aua>stheMia  up 
to  tlie  level  of  the  lesion,  and  a  tendency  to  the  development  of  bed- 
sores. They  do  not  occur  in  tumors  of  the  lumbar  region,  as  tumors 
there  cause  atrophic  flaccid  paralysis  of  the  lower  extremities. 

Tumors  of  the  cauda  equina  eouse  great  pain  in  tlie  saeral  region  as 
well  as  iu  all  the  nerves  of  tlie  legn;  lienct>  the  jkiIii  is  nujre  widespread 
in  these  tumors  than  in  tumors  of  the  cord.  The  paralysis  which 
follows  is  an  atrophic  one  and  is  attended  by  reuetion  of  dcgenemtiou. 
It  may  be  limited  to  some  one  of  the  lumbar  or  8;icml  nerves  and  is 
rarely  bilateral  and  symmetrical.  Pandywis  of  the  bladder  and  rectum 
are  early  svmptomH.  The  facts  presented  in  the  chapters  U]>on  the 
diagnosis  of  loud  lesions  and  myelitis  and  injuries  of  the  curd  may  be 
referred  to,  as  tliey  ex]»lain  more  fully  these  various  symptoms- 
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It  is  to  be  reroemberod,  however,  timt  iu  no  other  rnrm  uf  di^^^Bwii 
the  cnrd  do  thp  HympUmi-s  of  transverse  myelitic  of  ^nulital  ohk-I  oto- 
(■iilc  with  tlie  .symptom  of  persistent  [KtJD.  When  tlie  »yraptnDia  ur 
fully  devvlo|>e<l  it  is  poHriible  in  eonic  isiavs  to  elii.'il  lenderntMA  oo  jm*. 
Bure  upon  die  spine  over  the  tumor,  and  the  patient  is  often  eitnindT 
sensitive  uIro  to  heat  or  to  electricity  in  the  region  of  the  uaaui. 
Oooasioiudly  the  !>ymptoms  of  Brown-SAquard  jtiindyHig  appear,  w  a 
a  case  of  gutnniu  under  uiy  ttire  whii-h  wnn  gnidually  atimrboi  bj 
treatment. 

Oonrse. — The  cour^  i»  pnig;re8Bive.  The  duration  \-aries  iiMK- 
what  aoi'onlin};  to  the  nature  of  iho  tumor.  It  h  on  an  averafic  abvU 
aixtcen  mouths  from  on^et  of  syniptoiuu  (o  death.  Death  oorun  fnm 
compliaitiujj  lierl-*trcs  or  cystitis. 

Diagnosis. — The  diagnosis  of  a  spinal  ttimnr  present**  nmliffimlty, 
and  should  be  made  ver}'  early ;  in  fact,  us  soon  as  spiiuU  symptnoiii 
are  iutso4;iiil(*d  wiUi  intense  persistent  pain  in  one  Imality.  The  linl 
queMtioii  wjiir-h  arises  Is  whether  the  tumor  is  sin^rlf  nr  nndiiple.  Tlit« 
<aii  Iw  di'tfrniirH-d  l»y  thf  IoohUou  of  the  wvcrc  pain,  for  it  will  appear 
in  sevenil  regions  if  there  arc  several  tumors,  and  by  the  devrJnpniHK 
of  mi.\i-d  types  of  puruJysis ;  ainiphic  rather  than  sjxt^tie  paralysis  heirif 
tlie  type  produced  by  each  tunior  iu  the  museles  rt?lalwl  to  Uie  «-gtQ«i! 
involved. 

The  .second  question  is  whether  the  tumor  Is  intraspinal  orpitn- 
8p!uid.  Tlie  V»08t  .tumnmry  which  can  be  given  at  present  of  the  |«iiiiw 
of  didercutiation  is  as  follows;'  In  ikvor  of  exlninie'iullary  imimn 
arc  loD^  contiuued  root  pains,  long  continued  pain  and  teudcmcsb  la 
tlie  vertehrie,  jwinilysis  of  root  distribution  rather  lh:in  nerve  dlflri- 
bution,  Brown-Si'-ijUiinl  syndrome,  Hiid  sl<tw  developuK-nt  of  the  synip- 
toma.  In  favor  of  iiilrameiluUary  tumor  are  an  irre«:tilar  iwuree  "iui 
sudd«i  np[H>antnee  of  synipti)nis  due  to  hemorrhagi-  in  tl»c  liuoor, 
remissions,  un  nbscnce  of  neiiral^e  pains  at  tlie  outset,  the  dml<>[>> 
nient  of  dissociated  aiiiestbesia  as  in  syringomyelia  and  the  ah«i»w 
of  teuderui's.**  of  tlie  vertebne.  If  the  growth  is  very  slow  in  it* 
progress  it  is  most  likely  to  be  a  fibroma,  a  p-uiuimonin,  or  a  lipio*. 
and  in  any  of  these*  cases  extniApinal.  All  nmlignant  totoora  V^ 
more  rapid  in  the  development  of  all  symptoms  than  are  heo»P 
tumors  and  are  atteiulcil  by  gincnil  (Mchexja  and  const itulJ43*7 
disturljiuiee,  whieh  are  absent  iu  In'oign  tumors.  The  fact  of  ** 
previous  occurrence  of  a  tumor  elsewhere  and  of  an  op«'nitioa  ^- 
it,  which  had  been  overlooked  by  the  |i«tient  a*  having  no  l>rtir* 
ujwn  tlie  case,  has  several  time,i  lieen  elicitwl  by  me  un<l  thrown  li}tf 
upon  tlie  nature  of  the  tumor  and  its  secondary  fK«urreiice  in  ilic  spii* 
cord.  I  have  seen  three  suroomala  in  which  this  history  was  elicited 
It  is  evident,  then,  tliat  the  nature  and  the  location  of  tlie  tamo. 
whether  cxtraspirml  or  intni>tpiiial,  ik  aluiiys  uncertain. 

The  dinV'rcntiatton  l>etw(>eu  u  tumor  and  earim  of  tlie  aiiine  may  btf 
difficult  iu  the  early  stuge  of  the  tatter  disease;  but,  as  a  rule,  stiSboM 
of  the  spine,  great  tenderness  over  tlic  spinous  process  on  prusHm, 
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market]  increase  of  pain  on  motion  or  in  walking,  und  gt-nenil  wnsti- 
tutioual  I'vidt-'Uf^-a  ut'  (ubcn-uloua  dispasc,  swollen  glauJt*,  iVhrilc  move- 
ment, etc.,  are  present  in  t^ries  ami  not  in  tumor.  The  appcaranoo  of 
kyphosis  decidtis  the  queetiou.  Pepttinuna  h  pri'itent  in  rawA  of  tul>er- 
culom  ah8or;r<^. 

Tlie  dittcrcntiation  from  oareinoma  of  the  vert^'hra  is  raon;  diflicwlt; 
in  faet  in  many  rjisi's  it  in  inipusHible  until  the  diseiisc  of  the  vertchra 
is  pa]ptiljle  atul  deformity  is  evident,  though  the  previous  history  of 
the  patient  and  tlie  rapidly  advaneing  cachexia  may  point  Co  tliat  dis- 
eaae.  I  cannot  u^rec  with  tlic  statement  of  tJowers  that  the  pain  in 
carcinoma  U  grc^t^sr  tliiin  in  (fpiiial  tumor,  !)iit  in  rnrcinoma  it  is  more 
commonly  felt  in  the  spine  ilj«^lf  a.s  well  iw  in  (he  nerve  distrihntion. 
Herpes  zoster  is  mrety  seen  exoept  lu  tumor.  The  examination  of  the 
blood  giv4!S  little  iuformition,  as  K>uc<>eytoAi8  may  he  present  in  N^th 
oonditiniis,     Rnt  exiimiriiUiun  hv  Roentgen  niys  may  be  of  mnrh  service. 

Treatment.  —  In  the  c;irly  stape  of  pain  analfie^ics  ut'nll  kin<ls  are 
to  he  used,  hut  morphine  will  eventually  have  to  Iw  rcjwpried  lo,  im  the 
new  annlgesiej'  rarely  qniet  the  {Kiin  tfuflieiencly.  Ite'^t  in  \^  cannot 
alwayrt  )»e  etifureed,  h»  pitienttt  may  fnui  that  an  npri^ht  [Munition  pveg 
relief  to  the  pain.  Thns  In  one  of  mv  [KUicnis,  who  was  fonnil  to  liave 
fibroma  of  llie  dorstl  n'i^iun  on  the  pusierior  surface  of  the  eoni,  a 
attiog  posture  leiiiiinjr  forward  over  the  back  «f  anutlier  chair  was  the 
only  one  in  which  the  psiia  wiis  relieved.  In  the  majority  of  cases  a 
aeries  of  inuncTtions  of  raereur\'  eombin«l  with  the  atlminiHtratinn  of 
large  doses  of  iodide  of  pot^i^ium  h:is  been  trii:Ml.  In  ea.-4e^  of  gumma 
tliie  is  curative,  as  I  have  seen  in  thnx!  ea>ieA,  but  it  i!4  to  l>e  remem- 
l>ercd  that  gumma,  is  nire  (twenty-eight  in  four  hundred  eases  of 
St^hlesinger),  and  unless  there  is  n  pnrvious  hisntory  of  !«yp)iilts  no  iin- 
provement  sliotdd  be  h>okcd  for.  In  two  of  my  ejises  preeioujj  time  has 
beeo  k)6t  by  such  trerttmcnt. 

An  operation  '\s  to  l>e  attempteil  hh  early  an  |>ossihle  atVer  the  ^ling- 
DOHis  is  r^ched.  It  should  be  undertaken  with  the  understanding  that 
it  is  explorat*try,  hut  it  should  be  urgwl  as  atftinliug  the  only  hope. 
It  is  a  hlcHMly  (i|K-nitii>n  atul  one  whirl)  takes  mueh  time  and  no  small 
amount  of  skill;  hut  it  is  mrt  a  iliuigeroiis  opcniliun  if  done  iiseptloilly, 
as  shock  is  le<s  frequent  than  in  cerebral  o|>era{iun».  The  higher  tlie 
tumor  tn  the  cord  tlie  greater  the  <lanf!cr  of  cessation  of  respiration 
during  the  operation.  This  has  occurred  in  tyro  of  my  operations  for 
ocrvicjil  tumors,  and  ejut*<ed  mnch  rniuble.  but  did  not  prevent  com- 
pletion of  tlie  o[H!ration.  The  most  imp«>rtiint  iireliminiiry  to  the 
oj>eratioii  is  the  lietennination  of  the  exat^t  level  of  the  tumor  in  the 
spine.  It  may  be  clear  to  the  examiner  that  the  tumor  aflects  a  cer- 
tain M-giueot  of  l1ie  spinal  eoitl  or  mther  tluit  the  synipttmis  indicate 
the  up|K:r  level  of  the  leaion.  The  level  of  the  pwin  aud  of  the  aniea- 
tihesia  are  the  most  reliable  indic^uions.  But  it  is  lo  be  rememliercd 
that  the  symptoms  will  be  the  same  from  a  legion  of  u  sc^meut  or  a 
lesion  of  its  nerve  roots  at  a  point  somewhat  lower  down  within  the 
spinal  canal.  Thus  a  tumor  pressing  on  the  roots  of  the  sixth  dorsal 
nerve  oppomtc  the  etghtJi  donsil  segment,  where  tlicy  issue  from  the 
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cord,  wi)1  gtve  i\w.  »iroe  Hvaiptuius  as  a  tamor  in  Uie  sixth  donnl  kc* 
ment  an  inch  hi^hur.     It  in  al^o  to  be  remembered  that  the  icUtiTC 
jKksitioii  of  the  Ht^ineiit>;  iuid  thn  vertebra  varr,  sta  aln^idy  ^it<<<l,  [ap- 
420,   Ileiiee  in  any  operation  atU-r  the  (]i!igni>sis  of  tJie   level  tif  tbe 
Moment  ufTeiitixl   it*  miehtii  and  the  proliobh^  reliitinn  ot"  tlinl  »-pSKVl 
to  tiie  ^pinoud  pn>cx;8se4  is  determined  it  is  well  to  make  llie  iaitid 
incision  a  lonjy;  one  and  to  cxptM^  at  l«u>t  three  vertebne,  rtmnvig^ 
their  !<pine»  before  ex|>o8infr  the  cord.      In  one  «i»e  of  my  own  a  cto- 
peniuU  mnldevoldpment  of  one  (-piiiouB  pnK'e»w  leil  to  llie  connl  t'f  ll» 
dors:d  vertebne  heiug  erroneous,  and  tiie  eord  was  therefore  eipuwd 
one  inch  lower  than  wax  intended.     In  the  majority  uf  pittlenifl  lu-fv- 
tofore  o|>omleil  upon  the  tumor  has  been  found  Minit^whut  hij^lier  thu 
was  ex|M-4?ted.      It  is  safe  to  say  that  in   the  dorsi!   region  il   i^t  fwir 
indies  liij:her  than  the  level  of  the  anwiitliesia  on  the  baek.      WIhti  tk 
dura  i:^  ex(H>i4cd  over  a  region  at  Irast  two  inches  long,  if  |>al|uLi<iii  doe* 
not  reveal  the  tumor,  it  is  well  to  lay  bore  another  ineb  bc-fore  ofiroiog 
it,  and  it  is  better  to  go  higher  than  lower.     The  dnra  ttlinuld  (tolivte, 
but  does  unt  do  so  near  a  tumor,  es|K'eially  Ik-Iow  it.      1  have  rem  tbr 
eoiitraMt  lietxveeii  piilsittiiJii  alniveand  uo  pul^liun  inflow  a  liinior  wha 
the  dura  was  exposed.      In  all  «iwi's,  even  in  those  in  which  an  citn- 
dund  tumor  is  found,  it  is  well  to  open  the  dura.     In  somecaewi 
second  tunior  lies  wiUiin.     lliere  is  usually  much  OMlema  of  the  anrh- 
noid  about  a  tumor.     This  subsidt^  on  ineision.     Wlu-n  tJie  tuiiwrie 
found  it  tain  sometime*  be  ejisily  lifted  off  the  eonl.      In  other  nn!**  it 
uni;<t  lie  disseetet^l  away.      In  sonic  auHv  it  must  be  slielleit  out  i*f  tlv 
cord  or  even  cut  out  if  it  is  diffuse.     Divisiun  uf  tlie  eord  aliould  alnjt 
bo  in  a  longitudinal  direction,  and  it  is  lR>tter  to  cut  wedgv-tthaped  pi«M 
out  of  the  iuiiior  than  to  tear  it  out.     Intra.-<))inal  tunioiv  nsually  Rcur> 
lu  regard  to  the  tiK>bni(jue  of  the  operation,  the  niK^tiures  of  aaepsiflf  tk 
control  of  heniorrhiige  by  eiiniiiresscs,  the  eareful  division  of  duniini 
pia,  and  ligation  of  bleeding  spinal  vessels,  the  j»ni|ier  nifnncnf  sdl»- 
ing  the  duni  and  closing  the  wound,  refi-renee  must  Ih-  niuih-  tosuigical 
text-lxK)ks.      It  is  an  imiwi-tant  tiling  to  keep  the  |Kiiient  in  die  pnw 
position  or  on  tlie  side  a«  long  as  pot«siblc  atWr  the  operation  to  prrvnit 
undue  drainage  of  spinal  iluicL     The  loss  of  spinal  fluid  uf\er  an  optiv 
tiou  may  be  considerable  without  any  permanent  ill  effcict. 

Recent  reeonls  ^  show  that  136   tumors  have  been  sui-eoHsftillv  <*■ 
moved  from  the  spinal  canal,  ^i*  of  which  sprang  from  the  bone.     In  ■>" 
of  these  ea.-es  the  tumf>r  was  fuuud,  ulUiough  in  aeverul  of  tlicm  it  "^ 
at  a  level  somewhat  higher  than  that  at  which  it  had  been  originf**^ 
Ioeate<l,  and  iu  all  but  three  uf  these  eases  it  was  poAsiblc  to  ren»*^ 
the    tumor.     Many   (tf  these  caae«  were   su(*<H«sful,   as   the  [uitit 
recuven.Hl  not  only  from  the  opemtion  hut  were  vcr^-  amcli  inipa'' 
some  months  uHerwiinl  when  the  eases  were  reported.    In  some  of  tli 
cases  operation  was  partially  sucwssfnl,  the  [latiputiS  n-enveriag  fi 
the  openitiou  but  not  being  maierially  inipmvwl  by  the  r»'m*>%'»I  of 
tumor.     In  all  of  these  cases  degeneratious  had  ixTurretl  iu  tJu-  spi: 
cord.     These  n>mained  at\er  the  tumor  was  taken  away.     Had 
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operation  lH!cm  pcrfuruK^I  itt  hq  uarlivrdutp  in  the  course  of  the  disease 
then-  is  no  iloubt  that  these  cases,  u>o,  would  liavf  Ihimi  cuiirix'jwful.  In 
the  remiiiodi'r  of  tlie  wises  the  o[>eration  faiUxi  hi  relieve,  auJ  the  patient** 
(lied.  In  several  of  theoe  oases  the  death  was  due  to  slim^k,  the  upera- 
liun  Ijeinp  greaily  prolonged  and  hemorrhage  being  excessive.  With 
pre!*ent  nicthoda  of  tcchinnue  this  appears  to  be  avoidable.  The  chief 
dani^r  in  the  opL-nilion  lies  in  the  lui'iDrrlia^'  frora  larRO  veins  in  the 
miiscles  aud  about  the  bone.  Such  hemorrlia^a  cannot  be  arrested  by 
tyinc  the  vessels,  and  miwt  l>e  tn^ted  hy  pressure.  If,  therefore,  in 
the  course  of  the  oj>enitinu  as  tissues  are  dividtni,  pads  held  in  phioe  by 
retmetorsare  pressed  into  the  wound,  such  hemorrhage  niav  t>e  to  Home 
extent  avojiled.  Another  eaiiye  of  ih-sitli  h!Ls  Inrii  nieninj;in»  of  aseptic 
natun-,  and  this,  too,  nuiy  l»e  avoided  by  care  in  the  preser^'ation  of 
perfect  asepsis. 

The  terminal  result  of  an  operation  will  depend  wholly  on  the  dejjree 
to  which  the  cord  has  been  compri'Wied  or  destroyed.  If  <lcj;eneratiou 
haw  ^'^t  in  no  |>ernianent  reeovt-ry  i-an  Im*-  exjM'cted  ;  hut  if  the  0|>era- 
tion  IB  done  iu  an  early  stapi  a  great  degree  of  benefit  is  obtained  aud 
a  slight  degrue  of  s[ia«tic  paraph-gia  only  niay  remain.  In  any  case  a 
euccfssfid  op^'raliou  saves  life  and  arrests  the  jirogre**  of  the  disease, 
even  if  the  patient  remains  a  paralytic,  lu  the  majority  (if  llie  sue- 
oeaaful  a,nd  tmsurcessful  operations  hitherto  rcponed  the  result  would 
have  iK'en  better  had  the  operation  tieeu  <louc  sooner.  A  prompt 
surgtrat  interference  as  soon  ae  the  diagnosis  ia  made  cannot  be  too 
8tn»n(?ly  urged.  In  cane  the  tumor  canufit  Imj  renioveil  a  division  of 
Uie  |H)sterifir  nerve  roots  is  to  \^c  made  alxive  and  at  tlie  level  of  the 
tumftr  for  the  relief  of  the  [kmu. 

Caivinouia  of  the  spinal  cord  is  inoperable.  Id  sarcoma  the  chnuces 
are  aliout  even  that  die  tumor  can  l>e  removes!.  TuImtcIcs  (Mu  some- 
lini("<  be  taken  away,  even  from  the  anterior  surface  of  tlie  cord,  as  in 
a.  palionl  ojtemted  on  for  me  by  Mcliurney  ;  hut  the  danger  of  a  gen- 
eral tutx'rciilous  afteetion  of  the  niBiiinges  subsequent  to  tJie  o{H-ratiun, 
which  wcurred  in  this  airte,  or  of  a  rccurrt'mv,  or  of  developnK-ot  of 
tuliercles  ctsewlirre,  is  to  l>c  remembered.  Fibroma,  psaiunioma,  li|>onia, 
myxoma,  o^t^iima,  and  cysts  are  easily  removed,  and  do  not  leave  any 
daiuagi!  to  the  cord  if  taken  away  early. 

The  treatment  of  complicating  cystitis  and  bed-sores  is  described  in 
the  eliapier  on  myelitis. 


V.    ANEUEISM  OF  THE  AOETA. 

An  aneurism  of  the  aorta  msiy  erode  t!ic  vertcbne  and  produce  a 
gradually  luereiuitng  pressure  upon  the  spiual  cord.  In  some  cases 
the  physical  signs  of  such  an  aneurtiim  are  present^  and  there  is  no 
difficulty  in  the  diagu'x^is.  In  other  cases,  however,  a»  in  one  of  my 
patients,  the  aneurism  lying  di'i'p  in  the  mediitstinum  upon  tlie  dia- 
phnigm  cnnnot  be  detected  until  the  pressure  symptoms  appear.  Thej^e 
resi'mhle  iJie  sjTiiploms  of  spinal  tumor,  tlie  compression  of  the  nerves 
and  of  the  coni  prudneing  btniilar  juiiu  aud  piimplegia.  There  is 
29 
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sometimeH,  Iiuwever,  a  difficulty  of  movement,  especially  of  lutation  rf 
tiie  spinal  coIuiqd,  which  diyes  not  ucriir  in  spinal  tumors,  anA  lb 
symptoms  m:iy  sug^i^eitt  (.■arciuoma  of  the  spiue  or  curies  of  tlte  epim 
mlhiT  Ui;ti)  tumor,  although  no  deformity  uppMirs  until  tlic  bodv  uf  iht 
vertylnTi  is  i.'n«k'd.  Tiie  ap)»^ininoc  of  kyphiwis  in  auvU  a  caw  1^  wl 
accnm|Miniud  by  any  thiokeniug  of  the  tiftsiioa  about  the  gpi:ioi»  procr« 
of  tlie  vtart4:lmi  or  alxiut  lis  liiiniiiar,  and  there  is  Icjts  tt'i)>lernff«  of  tbr 
spine  than  in  these  diseases.  In  any  ca»e,  however,  in  which  n'mp- 
toiuK  of  eonipres^iou  myelitis  iip|K.-ur  ihc  possibility  of  an  aneuri»i  ii 
to  be  coDBidcrcd  and  itti  physical  signs  looked  for. 


■VI.   PAOHYMENINOITIS  CERVICALIB  HYPEETROPHICA. 

Pathology.  —  Tliis  dlseiisc,  firsi  ilescribeil  by  Chanr**!,  prK-y'otfi  all 
the  symptoms  of  a  compressiim  myelitis  of  tlie  eer\"ical  region  of  (Ik- 
spinal  cord  of  rather  rapid  pntgreae.     The  lesion  ooudists  of  s  fllmmi 
tliirkoninp  of  the  dura  mater  witli  conae<juent  wiraprcssion  of  tlve  con! 
anil  cspei;ially  of  the  nerve  root*  in  tlieir  passage  thn>u^h  the  dura. 
Aa  a  n-^sult  of  this  thiekening  of  the  meninges  there  Ir   itAuaily  a 
secondnrj'  annuUr  myelitis  in  tJic  periphery  of  the  ooni  ut  tlie  point 
of  implieatiuii ;  henee  the  affeetion  is  really  a  mcningomyelttis  of  thr 
cerviwd  enlargement.     In  chronic  fibnjiis  jKichymeningitis  hemorrliigw 
witliin  the  <luni  or  in  tlie  newly-fornicd  layers  »jf  tif>-nc  ujx>n  its  inner 
surfaee,  such  as  oeeur  in  paehymeningitis  of  the  brain,  are  not  mi- 
common.     The  thickened  dura  not  unwmraouly  beenmea  adherent  to 
the  piu,  layers  of  cunueclive  tissue  uniting  both,  and  utlendant  ufioD 
tbeac  changes  tJterc  is  usually   thickening  of  the  bliKwIvi-etwls.     The 
preHsure  of  tlie  newly-formed  tissue  is  exerted  chiefly  upou  the  nerve 
roots  as  tliey  pass  through  the  dura,  and  these  are  found  embedded  in 
the  fibrous  mass. 

if  the  pntoess  dm^  not  cea«e  with  the  mere  thickening  of  the  dart, 
connective  tissue  is  pnKluced  along  the  lines  of  the  bIo"nlvi*ssels  Into 
the  omi.  The  result  of  tlie  oomprcasion  <if  (he  spinal  cord  and  of  its 
vessels  is  a  degeneration  of  i(H  tissue.  There  is  also  freinwntly  a  for- 
mation of  gliomntous  masses  and  the  oecum'nce  of  secomlary  de- 
generations. In  the  majority  of  the  cams  the  disease  is  of  syphilitic 
origin.  Changes  similar  to  thoee  described  in  compresaioa  myelitis 
follow. 

Symptoms.  —  The  svmptoms  of  this  diseJLse  are  identical  with  thr 
^■mpt«»ms  (if  climnie  myelitis  of  the  ccr\'iail  region  of  the  «jrd.  They 
differ  somewhat  in  (lieir  dis(riliutioii,  aeamling  as  Uie  upjK'r  lutlf  or 
lower  half  of  the  cerviral  enlargement  is  first  involveil,  and  (hey  havr 
been  divided  by  Chun.*ot  into  scvend  stages:  first  the  stage  of  pun; 
second,  the  stage  of  [Kiralysis  with  contnietures;  and  tliirj,  the  stngr 
of  spastic  paraplegia  9eci>ndarT  to  the  compression. 

The  pain  in  the  affection  is  felt  in  the  Itaok  of  the  mH>k,  pfisftibly  in 
tlie  l)ack  of  the  head,  and  is  attend*^!  by  gn-ai  stiffness  nf  the  neck 
with  a  tcodoicy  to  bending  fonrard  of  the  head  and  difficulty  on  any 
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lateral  mution.  I'aiu  is  also  felt  in  the  liuuds  or  in  the  arms.  Such 
pains  are  of  an  iutenew  neuralgic  character,  ami  arc  attemletl  by  aiiias- 
tfaeeia  and  paraslbesia  and  sumctinK'H  by  muscular  i({mi!)[ii»  or  trcruor. 
After  a  periiKl  <»f  two  to  five  mouths  symptuma  of  paralysis  appear  in 
the  niusclcfi,  with  aln>phy  and  reaction  of  degeneration.  TIteae  may 
be  limited  to  the  nhmr  and  median  diHtribntion  if  the  lower  half  of 
Uie  cervical  enlargement  is  inva<Ie«i,  or  to  the  mnscuIn-Hpiral  distritju- 
tioQ  if  the  upper  half  is  involved.  Charcot  deserihes  certain  ilefor- 
miii«f*  of  the  hand  and  wrl^t  due  to  psiraiysiB  {main  en  ffrtfe),  but  these 
atmy  be  present  iu  any  afTcinitm  pn>ilucinp  paralysis  of  either  the  ex- 
teDwr  or  flexor  itiusi-les  ii|M>n  the  amis  and  torcarmi;,  with  conHe<iuent 
cnntnui^ture  of  their  opp<jnents.  Thus  drop-wrist  ur  claw-hand  may 
be  symptums  appearing  in  this  disease.     If  the  lower  part  of  the  cer- 

Fio.  210. 
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vieal  enlar^ment  is  uffecleil  there  may  be  paralysis  of  the  sympathetic 
nerve.  If  ihe  pressnre  nfTccls  tlie  spinal  conl  to  a  degree  sufficient  to 
cause  a  de^nemtioa  of  tlic  tracts  passing  through  it,  a  spastic  para- 
plegia graauallr  develops,  constituting  the  third  stage  of  the  affectton. 
oach  a  condition  may  l>c  of  long  <liiration  and  slow  progress,  patients 
having  been  observeil  in  whom  it  htslcd  twenty  yrars. 

I  have  seen  several  patients  in  whom  It  seemei]  probable  from  the 
inrmptnms  and  conn*  that  a  hypertrophic  pacliymeiiiogitisof  the  lum- 
bar region  was  present.  In  one  such  case  a  thick  connective  ti»tue 
naBs  surnuinde(I  the  cord  over  the  entire  lower  third  from  the  sixth 
donal  segment  to  the  conus.  It  was  adherent  to  the  n^rd  hut  was 
se^Mirated  at  the  operation  without  injury  to  thewml.  The  symptoms 
icaemble  in  cbaracteT  those  deecribed  as  occum'ug  in  pachymcniugitig 
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of  tlie  cervical  rcpion,  hut  arc  monifcstcJ  iu  Uie  lower  extremiltCT.foib, 
rigitiiiv,  and  |Kir;il_\>is  with  talipes  developing  slowljr  aitd  being  of 
lung  durntioD,  and  ulteiided  b^  extreme  atmpliy  of  the  1(^8. 

Prognosis.  —  The  proguons  it 
fairly  g<Hid  if  llie  (liM^Jtse  it>  diagnos* 
licalcd  in  its  early  stage. 

Treatment. —  Tli«  freqnmt  appli- 
cation of  tlie   actn.ll   caiitciy  to  iht 
Iwck  of  the  neck,  with  ihr  ii^e  uf  in* 
iiiirlinns   of  nierfiiry  iind  Ijirgediwa 
of  iodide   of  |Mlla^h,    ia    nut   iiifrc* 
(]iu-n(1y    followed   by  a   cure.     Tlt'is 
will  nlwnya  awaken  the  fniiifpicioD  tliat 
the    lesion    is    syphilitic     in    ori^io, 
tlimigb  such  snsjiirion    mny   not  Ix^ 
confirmed    hy   pathological   ohM>rva- 
tion.      ApplicjiliotiA    of    tincture    of 
iodine  to   the   neck  and    hack   mrue- 
liines     give      relief..       Anliiieurnljrie 
nnirdies  will  l)c  re(|nin'd,aiMl  fur  the 
treatment  of  the  jraraly-iis  siich  me«»> 
ures  on  arc  descrilnvl  for  the  treat- 
ment of  lesions  of  the  bnielitui  pirxits 
f\u\\  nf  ):pasiie  paraplegia  may  beem- 
plityed. 

The  im|>os8ibi1ity  of  stripping  off* 
tiie  tiiiekfUL'd  nicmhranc  from  llie 
cord  without  producing  loci-rjiton  of 
tli(!  ennl  ami  excessive  lieniorrhaire 
renders  snryieal  trealnient  iin))iis»ihie. 

Vn.  SPONDYLOSE  RHIZOMELIQUE, 
SPINAL  AKKTLOSIS. 

This  is  a  condition  of  Ikipv  growth 
in  flic  vcrtehne  winch  pro<Juee«  ft 
thickening  of  the  bodies  of  llie  verli»- 
bne  and  their  final  union  with  e.neh 
other;  an  os^ifieationof  thelignments 
as  well  as  a  thickening  of  the  laniinier 
conning  an  encmaehment  iijHtn  the 
calil>er  of  the  fomniinii,  and  cons^ 
qncnt  pressure  upon  the  nerves  which 
pa*9  thnjugh  them.  The  tinul  Mate 
is  shown  in  Fig.  210  which  i^bows  lite 
vertebrse  fimily  welded  into  «  btmy 
mass.  It  iR  rare  for  pref^iire  lo  Ik 
nuide  np<»n  the  spinal  conl,  but  (hin  has  Ih-cu  ohm-rved. 

The  result  of  such  nnkylo&is  is  a  ripd  condition  of  the  back,  which 
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b  ustimllr  beat  eonieffhst  forward  as  is  showD  in  Fig.  211.  Another 
result  is  a  gradually  udvaucing  pumlyHis  aiid  atrujiliy  4)rall  the  muscles 
clue  tu  comprcsiiiiio  of  tlie  nerves;  lii'tu»;  llie  thiiiiipftit  of  the  linilM 
ahowu  in  the  figure.  The  coinprtt^ioii  is  vc|Ua11y  severe  ii|m)|]  the  sen- 
sory nerves,  boDcc  paniwthesia,  severe  [lain,  and  finally  niitctjthtisia 
are  present  iu  the  limbd. 

T1iti«  luitients  are  u»uaUy  treated  tor  years  for  chronic  rheumatism, 
bnt  it  fiuully  becomes  evident  that  $|>inal  Ankylosis  )8  present. 

Miiles  are  nion-  (v>niinuidy  ufleett.*<l  thuii  lemules,  and  it  \s  a  disease 
of  middle  nge.'  The  ousel  is  sloWj  a:*  a  rule.  The  symptoms  are :  ( I) 
t'oin  in  the  track,  in  lUe  aainru-luuibar  region,  ur  ubout  lite  shoulders, 
radiating  into  the  limbs  and  increa«etl  by  movement ;  (2)  a  progressive 
etiffiie^  of  the  ^piite,  and  then  of  tlie  i^houtdcrs  utid  hipH.  u>  that  the 
bciily  iJt  movwl  as  a  single  mass  ;  (11)  a  deformity  resulting  tn  a  Ix'nd- 
ing  forwanl  of  the  entire  sptne  in  a  regular  curve,  m  bhuwn  in  the 
6gun%  pnxincinga  gnwive  across  the  ab<h>inen  ju?t  above  the  umliilicns  j 
(4)  alvscmre  of  tenderness  on  pressure  on  ihe  spine;  (5)  gradual  dim- 
ination  aufl  final  ceH^talion  of  jKiin  in  lhi>  Imck  and  limt>K  ii^  the  anky- 
Io«ia  lK«>nM's  oumph^te  ;  (*j)  al>senee  of  Imnv  deposits  on  llie  long  hones 
or  in  the  small  joints,  which  serves  to  distinguish  it  from  rheumatic 
arthritis;  (7)  pnigressive  atmphy  of  the  nmseles  of  the  hack  and 
limbs,  with  rigidity  of  tlie  muscles  altout  the  Khonldertt  and  hips,  with 
oocasiontd  fascicular  twitrhing,  hut  no  renrtion  of  degenemtinn  ;  ih)» 
atrophy  ia  supposed  to  be  due  to  disuse  rather  llian  to  di^ne-raliou  in 
ibe  ner\'es.     The  diaea^  is  slowly  progre«8ive  and  inrnrable. 

'ForfalldiMUMionweN.  EldarofT.     lucni.  ilc  la  HNlp4!triere,  101),  April  mid  Juiie. 
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LNDUY'S  PARALYSIS.     ACUTE  PROGRESSIVE   PARALYSa 

Tuis  (ILitiiKe,  first  described  by  Landr\'  ia  1859,  U  an  acnte  asrroit 
iDg  pamlvHis  utUmdf^  in  niury  caa'a  by  febrile  g^inptotna  and  cowti- 
tutioiial  disturbances  thiit,  in  tJie  lip;ht  of  our  present  knnwlpdice,  inili- 
(^atR  lui  afiUti;  iiifl-elion.  It  Ix^gjiis  in  the  fomi  nf  psiralysis  of  tKe  biiw 
]!rj)li$  and  a.si-i.Mids  nipitlly  tx>  tlie  Uxly,  tu  the  anus,  and  to  t)ie  rvspin- 
tory  miisolci?,  fimsing  dt-utb  within  a  few  days,  cither  from  reapintuiy 
]KiniIysis,  fr«jm  disturlMiure  of  tlic  |M}\ver  of  swallowing,  or  from  bmrt 
titilurc.  It  is  very  rare  for  tlic  diseu^tc  to  come  to  a  sudden  staodflill 
and  for  recovery  to  ensue. 

Ever  ftinw  the  oripnul  description  of  I^ndiy  ob6er\*eps  al!  over  the 
■world  Imve  oceasioually  seen  cases  oorreeponding-  pretty  closely  to  th« 
deseriptitin  given  by  [jtiidry,  exceplitig  thai  in  some  raises  sensonr 
symptoms  of  the  nature  of  R  rapidly  advancing  aniesthesb  have  been 
present  assoeiiittrd  with  the  purulysis.  M^re  careful  ol»ser\"ation  uf 
temperature  than  was  customary  in  Landr}*'8  time  lias  demonstrate*! 
the  fact  that  in  the  lan?e  majority  of  cases  a  febrile  movemeot  noeoio- 
paiiies  the  disei)M\  Kuch  febrile  movement  was  presi^nt  io  a  cuae  under 
my  own  observation.  In  this  casi'  tht*  ^i•ueral  upttcftrauce  of  th*- 
]iiitit'iit,  the  cnlar^nicrit  nf  liver  and  spleen,  a  condition  of  jaundice, 
vomiting,  diarrito^t,  and  ucutc  nej)hriti3  all  guggeHt4?d  strongly  a  ojo- 
ditiou  of  infectiuu.  The  paralysis  became  complete  ui  the  couree  of  a 
week,  when  the  patient  died. 

Wcrttphal  da-w-ribi'd  a  case  quite  similar  in  its  rapid  course  to  that  of 
Lanilry's  original  CJise,  bnt  in  it  the  disease  whs  a  dt-seending  rather 
tlian  an  asocnding  one  in  its  pn^ress.  Hence  the  asccodiag  clianicter 
of  the  affiretion  as  descrilH'd  by  Tjundr>'  must  not  bt*  oonsiderwl  e^uential 
to  the  diaguusis.  In  a  few  eases  llie  eseiipe  of  the  bladder  and  rcctuni 
has  not  l>een  complete,  and  ina)ntincnce  of  urine  and  fece,i  baj*  <Kx?urrvd. 
In  a  few  cases,  when^  tlie  disease  has  laste^l  Iw^youd  a  week,  reucdoa 
of  degeneration  has  developed  in  the  mu*;le-s ;  hence  the  various  diag- 
nostic signs  of  the  disease  as  laid  dr«vn  by  Ijandr)-  have  gradiuilly 
Wt'ii  elindnated,  and  we  have  to  speak  nf  I^nilry's  puralyais  as  in- 
clmlc^l  under  acute  pntgrc.ssivc  total  paralvsis. 

In  the  nuijority  of  tlie  «i>hw  Pccently  n^.-onletl  the  rlistinctty  infections 
appearance  of  the  patient,  as  already  mentioned  in  my  (US4\  has 
promineutly  noticed,  and  it  swvas  at  present  to  be  the  general 
of  opiniou  ttiai  in  Landi:^'*s  jvindysis  we  have  an  acute  infectious 
ease  which  produces  rapidly  advancing  piiralysis.      It  may  be  that 
cases  have  been  cases  of  |>olioniyelitis  of  a  very  severe  type. 

Pathology.  —  The  lesions  found  in  various  cases  of  Lanrlrr'a  par- 
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lysis  hivr  cJilTcred  WKlely.  The  early  ohaervera  touuJ  nn  It>8tons,  but 
metbodd  of  fjl»«!rvaLiitii  wt-re  V(*ry  inipcrf'wt,  and  ht'tice  tlielr  ood- 
i  cuinut  bo  at-iceptwl,  esfiecially  an  later  invcstiRiitors  Have  almost 
tifonuly  fou[»)  wiuao  chunj;i'«  in  lln*  iiervdiis  M'sti-m.  Many  [Kitliul- 
liavt'  f<Hin(l  cliniigcri  iti  iJie  spinal  t-onl  foiisistinj;  pnu'tically  of 
a  widely  diascminntod  aante  niyclitis,  with  va.sculur  mid  pcrivosculur 
inflammatory  ouDditions^  wttli  neiite  det^'ucnitive  prixx'sse!^,  and  with 
all  tl»e  fJiaracterislio  app^taniDtKs  mxa  iu  cases  of  very  acute  myelitis.' 
Other  et|uallv  rcllahlt!  observers  have  con.sidePed  I^xndrv'a  piira]y«s  a 
mtiltiplt^  iiciiriu!^  and  have  <leiKM'iLH>d  nuiuenxis  i-)iai)ge«  in  nil  of  the 
p«;ripheml  nt'rvr*»  luul  in  tlie  nerve  roola.'  lu  these  i-ases  nn  changes 
ia  tilt;  H(HU»]  u)nl  have  Ikvii  found.  Unforttitiately,  as  yet  Wterial 
rxumiaalion  of  thi.-ii  diseii><c  has  failed  to  reveal  the  existence  of  any 
•pwdal  ffprm,  ihotijjh  in  recent  cases  various  niioroHirjraiiisms  have  been 
diacovennl :  typhoid  baeilli,  pneunioeoccus,  etaphyhnxKHius,  diplococeus, 
*tc.*  The  pmbablo  theory,  however,  is  tluit  it  is  a  di^-ase  of  aeute 
infeetioii^i  ori^;in,  tJie  genn  <ir  tnxin  of  which  affecta  the  entire  ner\'ous 
^VEtptn  both  in  iis  periphery  and  in  il^  c-entr.il  or(^n$.  In  i^me  cases 
lilt*  It^ion  is  found  iu  the  nerves;  in  others  in  the  neurone  UkIIi'S  in 
the  spinal  wtnl ;  in  ttthers,  still,  in  the  pons  aud  (xri-bnil  axis,  the 
specific  Action  being  greiiter  on  the  motor  than  on  the  evunoiy  portion 
of  the  ner\'0UB  syBtem.  The  cortical  neurouca  cacape.  This  hypt^hesia 
would  (five  an  explanation  for  the  rare  cases  of  acute  bulbar  palsy  or 
attuie  nphthatmnplej^a  followed  by  descendiDjf  paralysis,  the  nuyoritj' 
id'  which  go  on  tu  a  futjd  termination  in  a  very  tihurt  space  of  time. 
Tlic  vattsHtion  of  the  disease  is  more  likely  tu  be  a  Kpecific  iofecUon, 
ioaHmiicli  us  autop>«ie8  in  later  cascjj  have  demuustnited  changes  in  the 
viswra,  the  liver,  the  spleen,  tlie  kiduev^,  and  the  lymph  glands  such 
ma  are  commonly  tound  in  other  acute  iufetitioua  diseases.*  lea  oauaa- 
tion  also  finds  a  certain  amount  of  support  iu  the  fact  that  a  niiniber 
nf  enam  of  Landrv^'s  pandysis  havo  developed  in  llie  course  of  or  aub- 
WHjin-iitly  to  otli!?r  ar-iite  infectious  discjtses. 

Symptoms, — The  disease  Ix^iis  .suddenly  and  affects,  first,  the 
tnuwles  of  the  lower  extreniities,  producing  a  rapidly  increasing  fiaceid 
pamlyaia  »*ith  total  disal)itity  to  move  tlie  miisoles  voluntarily.  There 
in  no  tremnr,  no  contracture,  no  spaiun  or  cramp  in  the  muaeles,  and 
pcri'iuwion  of  the  muscles  doi^s  not  prndu(!e  any  mus<'ular  p«>ntraction. 
Thc're  18  a  loss  of  tendon  n-ficxes.  The  eli-etriwd  rciietions  itre  not 
rluuipti,  liul.  this  is  prolMiblv  iKHriinse  the  duration  of  the  paraly»<ia  is 
iM>i  .Huniciently  long  to  wurmiit  the  appearance  of  a  reaction  of  degen- 
eration. There  may  be  numbuess  in  the  legs,  but  there  is  rarely  pnin. 
The  pandysis  otlvances  rapidly  from  the  legs  to  the  thighs,  then  to  the 
niiL-^'les  of  the  trunk,  stt  that  the  |>atient  can  no  longer  retract  the 
al>doi»en  or  sit  up  iu  Iwd  ;  it  then  advance*  to  the  mu»?lcs  of  the  back 
and  of  tlie  thorax  and  of  the  arms,  until  finally  all  the  muacuUr  system 
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up  to  tTie  neck  is  ii«ni]yw>rf.  It  tJwn  ftd\'nnM«  to  the  munclos  of  (Ifcln- 
titiou  and  of  8pc<!ch  aud  to  tlic  iiUK,  bo  thai  mi  uhHolutcly  total  poi- 
alysis  of  l\w  entirv  miiwiular  system  of  the  body,  including  diat  of  the 
eyes,  may  occur  Irefuiv  death.  Whtm  the  arnw  an*  afl«-l«-<l  tlic  [«r- 
alysis  begins  lu  tlic  finjiftTn  nnd  creeps  up  the  arm  as  it  did  u^i  thr  Itp, 
and  here,  Um,  there  is  no  tcndeuey  to  contracture  or  deformity,  Tbr 
limbs  are  wholly  given  over  to  the  action  of  gravitation,  mu^^ular  tow 
being  abolisheil.  The  bladder  and  recttuni  usuitlky  remain  in  a  nomal 
condittitii,  though  in  a  few  naaes  tJiey  have  iH-eti  |«inLly7j-c].  Seosnn 
dieturbunees  In'^oiiie  cases  da  not  appeiir  at  all.  In  other  uatwi  ihr 
geneml  m-iisc  of  inciKcular  fatigue  and  very  inlcu-se  fet^lin^  of  nuoil*- 
ness  and  furnucatioD  may  l>e  felt,  but  examination  luually  fsilfl  t^ 
reveal  any  marked  ani£tithe»ia.  The  patient's  conseiousnesa  mnfunf 
rienr  to  the  ver\'  end  in  the  mnjoritj*  of  cases.  A«w>rding  to  I^n'irr'f 
at^f-ount  of  the  diseuHe,  it  may  run  its  course  In  Bome  ca#c8  witliia  thnv 
days,  in  others  it  may  lie  longer,  up  to  twn  weekn,  and  a  Ini^  majoriiT 
of  patients  die.  lu  a  few  caaes  the  disease  comejs  to  a  ^lanihfiill; 
reniissious  wt-ur,  wliich  may  be  followed  by  an  ejcacerbalinn  and  deotli, 
or  hy  a  slow  recovery. 

The  proffnosis  is  verj'  grave,  and  the  treatment  can  only  be  iif  u 
general  chanicter,  Mich  as  would  be  used  in  any  acute  iufi-ction  or  in 
acute  myelitis.  Erp)t  h:is  been  reconm»end«l  in  large  d(i«<v»,  but  tliii 
seeniH  to  lie  an  enipirlnd  suggestion  wilh  nu  nitional  iKi^is.  AntiH-plir 
trcjilment  by  hypiMlerniit*  injections  of  carbolic  acid  or  of  fommlin 
injections  into  the  veins  might  be  tried.  Uriitrupiu  10  grains  even 
three  hours  by  the  mouth  is  to  he  uiteit. 


CHArTKR  XXV. 

SPINAL  JlKNINGITia. 

Etiology. — >  Acute  meningitift  limited  to  the  spinal  coni  (lovplo)>s 
r  VHriiiiis  romis  uf  (li.««isf  nf  fho  ftpiiml  i>f)liinin  i>r  uf  tlio  <lnm  nuitiT, 
pppeciallv  after  IuIktcuIihw  unil  tnnli^iiant  ^liwiU'^c.  It  uiay  wTiir  :uj 
ihe  n^sull  «!'  uny  furm  of  injury  dI'  the  spinal  eolunin  »ir  «>f  tlic  spiiuil 
conl,  especially  if  that  injun*  involvi's  a  liiet'rutluii  of  the  tiurfucf  aud 
opens  ihu  way  fur  the  in^rt-ss  of  gertiis.  Acuie  spinal  mi.'nin;L'iti'*  "Uiy 
tdso  develop  ai4  a  rnmplit'ution  nf  acute  mvelitif^  and  iiiyeloiuataiiia  from 
any  taiue.  It  may  also  ari*>  jis  a  «vitiipli<Mtion  of  b(^l-f4<>r('8,  tho  jk-ptio 
aguot  having  ditvi't  Hix!r.s8  tu  ihe  mrninji^'^,  i^lllicr  tliniugli  the  vessels 
or  alon^  the  nerve  trunks.  It  may  develop  also  by  extension  of  a 
ni»-uiti::t(ts  of  the  base  of  the  bruin,  esjK-eially  after  otitie  mcuinj^tis. 
The  nnwt  coramrtu  cauite  of  aeiite  mcninjfitis  is  the  pre^'uce  of  some 
infecTiou^  ageut  iu  the  bUnKl  jw  the  result  of  imeumoaia,  typlioid  fever, 
rheumatiiim,  furuaeuloeia,  tul)ercu!ous  dii»eaj*e  anywhere,  or  any  of  the 
iDfei*tin(i8  diseases,  or  aepticjemia.  Kxporiure  to  cold  is  nH'Utioni^  as  a 
pOi^tiible  t:ituse,  thnugh  lliis  is  tjue.'itioniible. 

Kpideiiiie     eerebrn-spiaal      menin;;iti.s     is     dederilted     iu     Chapter 

XLI. 

Pathology. — On  opening  the  spinal  ranid  an  accumulation  of  6uid 
is  found  between  the  dura  and  pia,  iiiHItnitin^  tlte  meshes  of  tiie 
iraehn-iid,  and  tins  Hnid  may  I>e  piiruh>nt.  Here  and  there  on  die 
Mirfaa*  of  the  mnl  nn-  eolle<-tions  of  pus  or  of  lIii^Tk  fibiiii  :uid  phistie 
nuttirinl  and  prlalinous  musses.  Fibrinous  exudations  ii[M>n  the  siir- 
fiwc  of  tlie  Liird  iu  die  pia  are  eviilenl  at  places.  Tims  the  ilmuiI 
proofs  of  an  iuflaramntion  of  a  serous  memhninc,  senmi,  fibrin,  aud 
{MU  are  found  irrej^ularly  scattered,  or  tilHn^  up  all  the  meshes  of  the 
arachnoid  and  covering  the  pl:u  Tbe  bJojdves-^.-ls  are  distended  with 
Mood,  and  small  hemorrhages  may  lie  fouml.  There  is  a  olose  adhesion 
L^f  the  pia  to  the  cord,  ami  freijuentiy  also  U>  (he  dura.  Menin^tis 
^^bay  ext*'n<I  to  the  nerve  ro»its  at  their  points  of  exit  through  tlie  mem- 
^^W'ane!^  On  inicntsoopte  exaniination  an  evtensive  ivmgt-stion  of  the 
HBner  blooilvcs^la  of  the  nieuin;i;aj  and  of  the  arteried  entering  the 
periphery  of  the  cord  is  evident,  and  there  is  au  exudation  of  cells 
about  the  bloodve^eU  both  in  the  pia  and  in  the  ptiripbery  of  tlie  eunl. 
Qi|MlIary  hemorrhages  are  frer|uently  observe  I  in  the  pia  and  within 
the  i>ird,  together  with  miisses  of  fibrtu  ami  i!»lh«;tioas  of  pus.  (lile- 
matoiLs  swelling  of  the  various  layer>i  of  the  pia  and  the  |>nM]uction 
gf  (Wdnoctive  tissue,  with  a  marked  thiekoning  of  the  pia  hiyers,  are 
geoenUIy  present    Clianges  are  uniformly  observed  on  the  nerve  roots 
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and  nlftrt  in  ilio  spinal  onrd.  Tho  nerve  nxit*  sliow  swelljof;  nf  lb 
axis  cylinder  unii  deHtriiuiion  uf  the  myelin  »)iea(li,  witli  all  T'lnuof 
degcneratjiiii  in  the  nervo*.  There  is  also  A  oonj^tiou  of  the  voasli 
of  the  periueuriiitti  iitid  enduneiiriuiu  an<J  iin  extidHiiuti  of  l<>U(i><:vir! 
and  tuinall  <t1Ih.  The  itpina]  cord  i»  usually  ufiV'ai'Ux]  tn  t}ie  dcpUi  of 
one-l)ii]f  eeutimetre  fnim  the  Hurl'm-e  on  all  mlcs.  Fine,  fimall-oHl 
iniiltrution  in  uivident  alonj;  the  bJtHwlvensek,  and  many  leucocytes  ir 
found  within  the  cord.  The  vt^sels  are  distended  and  oocistoiaUj 
najiturwl.  Swelling  uf  the  axis  cylinders  of  tlio  while  coltinaiifl,  h^- 
mc'iitulion  of  the  myelin,  and  genenil  de^nemtive  priKtiwefi  id  tbr 
nerve  fihres  of  (he  ronl  are  present,  and  ihttw  ap[>eHr  (o  I>e  witn; 
intense  m-ur  to  the  blmtdvetMcIs,  and  sometimes  cau  be  found  it  ■  cuo- 
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siderable  depth  from  the  surface  of  the  oord,  e»i)ecially  along  t}ie  larger 
arteries.  Thus  wedj^e-sliaped  repinns  of  degeneration,  apex  inwara, 
may  be  discovered  in  the  oord.  These  <'hang<«  are  usually  more  m- 
t^mse  in  the  jMiHten'or  and  lateral  colunini^  tlian  in  the  anterior  columns. 
Tliere  is  unually  ii  tendency  to  an  inrrease  in  tlie  glia  and  to  h  «^»nnee- 
tivc-tis.^iie  producliou,  and  if  tlie  etmdition  goes  oa  to  a  chronic  atagr 
small  pUqucs  of  connective  tissue  aad  scleroeb  may  be  prodtwol 
Similar  changes  are  observed  in  the  medulla  oblongata  if  tlie  diseaw 
extends  upward  to  the  bniin.  If  the  disease  docs  not  prove  fatal  therv 
may  be  lofV,  tm  a  rcriult  of  an  acute  meningitis,  a  ehronio  pemiancat 
thickening  of  the  pia  water  with  adhesions  to  the  dora  mater  and  with 
flelenisis  of  the  Hpinal  eord  and  ohrouio  degenerative  proccaacs  in  ti»e 
niTve  roots.  In  the  wise  of  the  anterior  nerve  roots  Uiese  may  ejitend 
outward  to  the  peripheral  nerves. 


ArvM-ovfi. 


Ftpiller*  has  despribetl  a  form  of  nifntiiffitio  whu-h  he  tf^rms  ciroum- 

iIjinI  iien)ii.'*  nieuin^iti-s.  tln'  hsiun  fuiibistiujr  of  a  cxJIcl'Ikhi  of  clear 
jhI  in  tiic  [jiasirachnoiJ,  lormiii);;  u  cvst  wlticli  I'rtssva  upoD  the  ciird, 
t^usttiK  ^y[iipioni.s  like  thme  of  u  tumor.  The  origiu  of  these  cysts 
U  unknown. 

Symptoms.  —  AruU-  ineuin^itiH  iisu:illy  develops  &nd<lcnly  with 
fi-vtT,  ehill,  anil  murked  ^^institutional  disturhimet's,  witli  ull  tJie  phc- 
iM>iu<:na  4>f  a.  fclirili-  moveiiu-ni — nuiluisi-,  huu^M'ji,  itrid  iliiirrluuH — 'and 
in  addition^  witli  hxad  !4yuiptom<«  ix>t(>r»blc  to  the  spinal  oord  and 
espcfiially  to  irritotioQ  of  iia  surface  and  nerve  nxjtii.  These  symp- 
tociLH  voiuMSt  of  severe  pain  in  the  back  and  radiatinf^  pains  about  tlie 
biHly  and  down  the  Hniht^,  whioh  are  greatly  increased  by  movement 
or  by  pivssurtT  or  by  any  irritalion  of  the  surfaee.  They  an*  sum  fol- 
lowed bv  a  eoudiliim  of  Blilfiu'«H  uf  tlie  back  anil  ni'  the  uttrk,  svi  that 
tlw  entire  boiJy  U  held  rigid,  and  all  a(tetupt.s  ut  ui(>vem<.'nt  are  n'^itttetl 
becKiiM  of  the  itii'^rcnsfxl  pain  tliereby  pniduoetl.  An  aetutil  rl^<lity  of 
the  muaele*  of  the  l>ack  of  the  neck  euD  be  felt,  :ind  (lijs  may  increase 
to  tlie  point  of  opisthotonoH,  ej^|>e<'ially  in  cluldreo.  The  pains  of 
Dtcningi(i»  are  of  a  neurjd;;ie  eharaeter  and  are  very  constant  and  fre- 
c|Ucut.  Tliey  shout  from  tJio  back  around  to  the  imni  of  tlie  body, 
utul  they  sh'wil  up  and  down  tlie  arms  and  leji;«.  They  are  attended 
by  h\-penoMthcrtia  and  hy]M'nilp'?-ia  of  the  skin,  so  that  all  touch  or 
handling  of  the  surfaec  is  uueudurable,  luid  the  patients  very  ot^cn  are 
onable  Co  boar  the  weij^ht  of  the  bed-clothing,  which  bus  to  he  sup- 
porti^d  by  n  haskel  arranj^mont  in  tJie  ho*!.  This  hypersensitiveness 
IS  oflen  attendee!  hy  s|Kism->t  of  the  mu»?1e8  and  twitching^  of  the 
litrihM,  anil  these  t-raraps  are  often  very  painful.  Kerniji;  lias  notiecd 
ikit  if  these  palientH  an;  niarle  Ui  sit  up  in  be<l  tliu  legs  are  always 
dtHwn  up,  with  flexion  of  the  katx;.  The  leg  cannot  be  extended  on 
accuunt  of  the  contracture  of  the  flexor  muscles.  In  the  courBe  of  a 
few  days,  an  Uie  result  of  the  inflammation  and  dt^*nerative  elianges 
in  the  nerve  rr^its,  aruBsihesia  may  develop  in  the  ]Kirt>^  that  have  Ijeen 
pciinful,  and  in  Kome  eases  pamlysis  with  atrophy  develops  in  the 
mosclcs.  This  is  usuilly  uotioed  first  in  the  Ic)^,  and  is  subseqiicutly 
attended  hy  an  inen-jisi?  of  the  kniH'-jerks  and  the  devel"pment  of 
aukle  clonus.  Later  ou,  if  tJie  paralysis  Ix.'comes  extreme,  the  reflexes 
Duy  l>e  lost.  Wiiiiin  a  few  days  of  the  onset  disturlianoe  in  ttie  action 
uf  the  liloilder  develops,  there  bein^,  fretpiently,  retention  of  urine, 
requiring  the  use  of  a  catheter,  and  olMtituite  constiptUion  ;  later  on  in- 
<'ijiii|neii(«*  uuiy  ensue.  A  t^'ndeney  in  the  development  of  iK-d-sores 
is  iili^^rveil  in  all  eases,  and  the  skin  must  be  cnreil  for  by  (Mjnstuut 
dian)^-  of  the  p»>sition  and  by  pn)i>er  support  up<]n  an  air-lnid  or 
water-bed.  Vasomotor  disturbances  are  common  in  tlic  shape  of 
Bushings  or  nudden  pallors  of  the  skin,  and  at  any  |mint  upon  the 
btidy  a  rwl  line  will  appt^ar  after  the  skin  is  irritated  by  a  sharp  object, 
tfuch  a^  n  nitni^l  iir  nail  {ti'irht-jt  rfrfhrftlfM  on  itftUuilr*). 

llie  course  of  tlie  caAe  is  often  a  rapid  one,  and  within  a  we<>k  im- 
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plication  of  the  musrlcR  of  respiration  or  an  affection  of  tlu*  pneu- 
mogasiric  nerve  pr'-Hlii<*c>8  dwitli  tnmi  ivspinitorv  or  liwirt  futltirv. 
It  may  1k'  prcccUd  by  very  ru|ii<I,  irit'}:iil:ir  rfspinitioiis,  Iiy  CheyDP- 
Stoki'B  reKiiiraliim,  or  hy  iiiicrmtltf^'nt,  lrn.-[:iil:ir  pulse.  In  tlic  maj*»rity 
of  the  rases  tlie  mcainj^iUH  i'xIimmIs  lo  ihe  traiiiiil  I'aviiy,  ami  t-crvliral 
aymptonw,  convulwons,  and  cranial  nerve  pnlsiea  develop  just  befun 
death.  In  other  cases  the  progress  of  the  cjise  ts  less  mpiil,  and  iwn 
or  direc  week;*  |«i!«s  l>i?fore  tin-  symptoms  liemme  severe  enotifrh  to  give 
rise  t)  alarm,  and  the  patient  may,  even  after  the  most  !*evcre  symp- 
tom?, gradually  re^.'ijver,  thoujj^h  frequently  a  state  of  clirunie  meuiugitia 
w  leti  ill  which  paralyses,  muscular  atropines,  ira^ilar  ]>1uquei»  of  aiue»- 
thesiu,  and  disiurywnce  in  tlieatrtinn  of  the  bladder  and  n-ctum  remain 
for  many  mtinthft. 

Ill  tlir  rinruuisi'rIlMil  .'^I'lViiit'  inniiiifjfltii^  uf  Stiller  the  Hymptniibi 
were  tliuse  of  n  i<|>in!il  tuinur,  |iiuti  and  |iample);ia  slowly  develnpinji; 
— ^and  these  vase^  were  siiei-essfiiily  (readil  Iiy  o|iuratioti  for  the  wij»- 
|)MS4>il  tiiiiiur  ;  the  cysl  In'tiig  eiiiplitnl. 

Diagnosis.  —  The  diu^^tiotiis  ui'  aeute  ineuingitia  \s  much  aided  by 
Quincke's  Uimlmr  puncture  (sw-  page  Ifto), 

In  caj^es  uf  lueniu^itis  the  fluid  containH  lencoeytos,  and  iMietoria  of 
variou.4  kind.^  have  bci>u  found  in  the  senim  —  tiibenrulur  Imi'illi  in 
tubereuloua  pntient*i;  the  streittm-oeeu?*,  pneumoeiH-)-ii.s  or  diiilnriK-ni^ 
in  other  t-utn-s.  The  mere  wiilidniwal  nf  the  fluid  where  ihe  iiitra- 
apinal  pre.shure  ia  great  is  foUowcd  by  jcreat  rt'lief  of  the  svmptonw, 
notably  the  puins  and  spasms  oi*  Ihe  l^aek,  and  ({tiincke'jt  puneturv 
may  b<!  done  not  merely  as  a  diagna-itie  but  also  as  a  llti'ra]M'ulii* 
measure. 

Prognoaia.  —  The  prognosis  in  acute  meningiUH  will  depend  anme- 
wliat  upon  ihe  canne,  and  \s  more  unfavoRdile  In  tulK-rruhtu^  vat*v  tlian 
iu  puR'ly  8e]>(ic  cases.  Tlic  meningitis  following  pni>umonia and  typlioid 
fever  uyuidly  recovers. 

Treatment. — The  treatment  of  meninjritJs  consists  in  al>s<)ln(e  n*! 
iu  bed.  An  air-lnKi  or  water-bed  should  be  cmploywl  early  <>n  aeoiuni 
of  the  tendency  to  bed-Aoreft.  It  it*  preferable  for  patients  to  lie  uiion 
the  sides  nitlier  than  upon  the  back.  Cold-water  applicatioii»,  or  ice* 
bugti,  should  Ix-  applied  to  the  spine.  Blisters  or  the  aetiad  niutery 
may  Ijc  applie«l  along  the  Iwii-k.  Cupping  also  may  Ik-  us*-)],  i-ither  wet 
or  drj*,  aeconlitig  to  the  genend  condition  of  the  individual.  The 
geiierid  contflilutioual  disturbaueea  must  he  treateiJ  hy  laxatives  and  by 
antipyretics.  The  |Kiins  require  sedatives,  eidier  br<">mides  in  hii^ 
dosuH  or  hnmiide  anti  chloral  t'igether,  reeourtu>  t>eing  had  to  opitmi  if 
the  analgt«icM,  phenaoetin,  etc.,  fail. 


OHBONIC  MUNIMOITIS. 


Pathology. —  A  few  cajiwa  of  chrome  meningitis  l>egin  in  an 
pnK«^,  but  tlie  majorit)'  develop  as  a  chronic  syphilitic  inflanimiitioo 
from  tite  start.     In  chronic  meningitis  tlieru  is  no  prwluction  of  piu 
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nnd  very  little  fibrin,  but  simply  ii  pod nwtive-t issue  iorniation  wtUi  or 
witliout  :in  inpreasc  »f  serum.  In  ;ill  e;^^^  thr^  r^-solt  is  a  r,i>n<i^stiop 
and  di-Hlo-niiim  of  the  bKxMlvi'Sst!'!-'*,  a  lenciR^ytiisis  und  roiiml-PAill  infil- 
tration of  tht!  membranas  of  th<!  cfHxl  am!  of  the  nerve  tnuiks,  anil  a 
thickening  f)f  all  the  tiMiies  involved.  A  chrunle  <le^enerutive  proix'ss 
is  luually  set  tip  iu  the  spinal  eord,  cspeoially  in  the  periphery  of  the 
eonl,  living  rise  t«  a  clironlu  ineiiiMjpjmyelitiH.  In  fiet,  the  mujorlty 
of  eases  of  chronie  meningitis  are  ussoeiateJ  with  chn^nic  uyeliliji  of 
low  grade  and  slovf  course. 

In  ehmnie  mminvritis  of  RVphilitic  origin  gummy  exudations  or 
gelatinoiu  mi.ss^  arc  f  mod  all  t]initi-j;h  the  lueshrs  of  the  pin.  mitter 
and  unirhnnid,  and  very  uftcii  ■HornHuiil  (he  nerve  nmLs.  TUiiw  in  the 
c-we  reported  by  BuHersiL'k  (Fig.  205)  the  gelatinous  mis*  mirmunded 
boih  the  oord  and  the  nerve  r«oU  and  wxs  uttenduJ  by  a  niund-eell 
uifiltrotion  of  the  eord  iti<elf.  In  syphilitic  mc-nin^itis  the  blood- 
TeaseU  are  thickened,  both  veln-s,  arterie.-i,  and  f-jipillnries,  and  the 
lymphitieis  show  <le[><>8its  in  thi-ir  walU  and  an  inliltnition  with  !*m'.ill 
<«lls.  The  ehanges  in  the  blood veiiuels  nerompanving  n  svphilitio 
meningitis  are  those  found  in  all  fortn>t  of  obliterating  endarteritis, 
and  very  fre«inetii.Iy  arv  attended  by  obliteration  of  the  bmien  of  the 
vessels.  la -the  ssyplulitie  foruw  uf  ehn«iiie  menin<rttL4  wedge-shaped 
plaques  of  connective  tissue  are  found  in  the  sipinal  wrd,  irregular 
regions  of  aelenMi?,  and  a  round-cell  inftUration  all  through  the  white 
matter  of  the  conl,  whinh  oMiasionally  penetrate*  as  deeply  as  the 
j:my  mailer.  In  the  ftvpliilili^r  forms  of  mennigitis  these  Ie*>ionf<,  l>oth 
of  iln-  nicninge!^  and  llie  eord,  may  In-  e<intiiiuon«  over  a  eonsiderable 
dislanec,  or  they  may  Iw  ilisfscminated  irregtilatly  through  either 
culargenieut  or  tlirongh  thi-  enlin?  <'4ird. 

Symptoms. — The  eourse  of  a  ease  of  ehroiiie  moninijitis  differs  from 
that  of  acute  meningitis  only  in  the  al»:i«.'nce  of  febrile  onst'i  and  in 
the  slower  development  of  the  various  8yrapt^»ra«.  The  same  atiffneaa 
iu  tlie  haefc  and  lirahg,  tendency  to  cramps,  t^liooting  pnins,  hyper- 
le^the^i:!,  p:iraly>(ei*,  aitie^the.sia,  and  dtsturbi)m->i!  in  the  action  of  the 
bhidder  and  rectum,  devehip  shiwiv,  tjigi^thcr,  or  in  jnuE'eesnion. 

Diagnosis. — The  diagnosis  of  the  (wmlilion  is  usually  very  easy 
from  the  symptoms  tlmt  are  presf^iit.  Ordinary'  p;Lin.t  in  the  back, 
even  when  ntteade^I  by  rigidity  and  by  some  neur.ilgic  pain  and  oo- 
easional  eramp'4,  are  not  suffieient  to  e.';tal>lish  a  di:igno!*is,  as  they  may 
Ik-  due  to  neunt-itiienia,  n»iy  appear  in  tnuraatic  neunwis,  or  may 
follow  slight  tails  ami  injuries  of  the  ha<^k.  Under  these  eircura- 
Mamx-^  however,  tJte  inteiisitv  of  the  symptoms  is  mueh  less  than  in 
meningitis,  and  in  eanenf  ilonbtQnineke's  punetnre  will  lail  to  reveal 
the  eiisteuce  of  an  increase  of  ivrebnt-spiniil  fluid.  Museuhtr  rheunia- 
tian  may  produce  a  severe  pain  in  the  kiek  with  more  or  less  tender- 
neaa  in  the  mu^des  and  in  the  tipine,  but  never  goes  on  to  develop  the 
tither  symptoms  of  meningtlis  already  nicntiont^l.  Myelitis,  though 
fretjuently  attended  by  a  eomplir-iiting  meningitis,  is  not,  as  a  rule, 
attended  by  jioin  of  as  iuteusc  a  eharacter,  and  there  arc  few  neuralgic 
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pains  and  no  tendency  to  a  spasm  or  .cramps  in  the  muscles  or  to 
rigidity  of  the  back. 

Treatment.  —  In  the  chronic  cases  a  thorough  course  of  inunctionB 
of  mercury,  followed  by  iodide  of  potash  in  full  doses,  from  twenty  to 
one  hundred  grains,  three  times  a  day,  will  be  of  service  not  only  in 
the  syphilitic  but  also  in  other  cases.  Cautery  applied  to  the  spine 
will  give  relief  to  many  of  the  pains  and  to  the  stiffness.  Massage  and 
long-continued  warm  baths,  or  spinal  douches,  or  sponging  of  the  spine 
alternately  with  hot  and  cold  water,  are  also  of  service.  The  general 
strength  of  the  patient  should  be  supported,  and  all  forms  of  good  food 
and  tonics  should  be  used  freely. 


SKCTJOX  III. 

DISEASES  OF  THE  BRAIN. 

CHAPTER  XXVI. 

THE   CEREBRAl.  CIRCULATION. 

The  majority  of  oases  of  hrnin  disonse  wliieh  are  mot  M'ilh  in  pr»o- 
tfre  are  iliif  primarily  tn  diwiu*  of  llio  MniKlvc-wels,  Endarteritis 
prrwliires  a  slate  of  mnlnutritinn  in  llio  brain  wlilrli  m«y  slinw  itself  by 
mental  failure  or  by  jireinaton"  Ri-nilily  or  i?ven  by  pigns  nf  di'meulia. 
It  also  cau§eH  thrombosis  and  embolism,  aud,  by  tlic  final  weakening  of 
the  vessel  wall,  rupture  and  hemorrbage.  In  tlie  foriiK-rcase  necroste 
of  the  brain  tissup  is  prodiired,  witb  arrest  nf  its  ftinctioiis.  In  the 
latter  ease  laceration  and  destruction  of  tlie  brain  tissue  \n  cansed  with 
berth  irritation  and  arrest  of  fimciion.  Jlence  a  knowlodKe  of  the  dis* 
tribiition  of  the  cerebral  bloixU-eM<<el8  is  a  necessary  preliminary  to  a 
study  of  the  various  tyi)ca  of  ajxiplexy. 

The  blood  r«K'li(fS  tlie  brain  tlimutrh  the  vertebral  and  internal 
carotid  arteries.  The  vertebral  art<'rif.i  ntiite  to  form  llie  basilari 
which  in  its  eaiirw  pives  off  tlie  arteries  of  the  cftrelHdIum  and  {xms. 
The  Iwsilor  divides  intw  tlie  posterior  cerebral,  which  supply  the  thal- 
amus, the  tegmentum  of  the  crura,  the  cor|j<ini  <|uadrigemina  and  crura. 
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and  the  tcmporo-ooclpitul  basilar  part  of  (be  liemlspberes.     Tlie  pos- 
terior wrebnJ  send  llie  posterior  comrauuicatiug  arteries  forward  to 
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join  till!  internal  carotitl.  These  loo  send  wnall  vt««els  into  llie  liHsd 
giiii^lin.  The  iiitcnml  carotid  divides  iut«  the  middle  and  the  anterior 
ccrt'bnii,  ihf  liilti-r  U-ing  unite^l  by  the  anteriur  Cfjininuuiciitiit^r  whicli 
thus  uoiiipletes  the  cin.'l<!  ol'  Willis*.  From  the  arterit-tt  eomjKwnp  this 
rinlc  iiuiny  liltli!  brunches  perlbrnte  the  base  of  the  brain  supplying  iu 
busul  piiifrlla. 

The  niitldle  etrebrul  artery,  piissing  outwanl  through  the  fi.*«ure  of 
Svlviijs,  f^ives  oil'  ill  it?*  ruursc*  umny  hami  art<'ries  which  pnter  the 
anterior  |>erioraied  space.  These  ascend  throujrh  an<l  uiitJ«i<te  the  len- 
ticular nucleus  and  supply  0\v.  internal  eait^dile  and  tlie  anterior  |Hirt 
ot'ilieoptii'  thalamus.  (Fig.  213.)  The  middle  cerebral  arierr  divides 
Hj.  it  |iiissci*i»utw:ini  into  several  branches  which  radiate  over  the  islaiKl 
ut"  Ilerl,  and  ^pn■.^d  iditwani  over  the  i^)nvcxily  of  the  bruin  supplying 
tlie  grejtter  part  of  the  lalerid  surtiice.  (Plate  XXII.)  The  larger 
branches  ^  to  the  thirti  frontal  convolution,  to  the  autenor  und  jxm- 
terior  central  c<mv4>Iutionrt,  and  along  the  fissure  of  Sylviui*.  The 
Sylvian  artery  gives  oil'  numerous  branches  to  the  o|)erculum  and 
All pra marginal  mnvolution  above  ami  to  the  temporal  (vjuvoIuIioil- 
Ijclow,  and  fiiinlly  lenuinalcA  by  s|>re«diiig  out  over  the  psirietal  loljulcs 
anil  the  cii>nv<dutious  joining  tlie  tL-mporal  and  occipital  reginus. 

The  juicerior  ecicbiiil  artery  pasjk^s  forwai'd,  supplying  the  1«lsc  of 
the  frontal  Mh',  then  curvcn  upwanl  on  it^  nu'^lian  surfoi-c,  s*ending 
uunicnjus  branches  over  the  edge.  It  i>upplies  the  median  (•nriacx*  of 
all  tlie  frontal  convolutions  and  u  small  part  of  the  cortex  of  the  laierol 
nurfarn  near  to  the  me«lian  line,  excepting  the  third,  which  receives  its 
Hiipply  from  a  branch  of  the  middle  (vrebnd.  Itr>  terminal  bmuchcn 
piL-t*  baekwanl  as  far  a-t  tlie  cnueui*,  unastomof-ing  on  the  way  with  the 
teniiiuals  of  tlie  middle  cerebnd  arter)',  and  with  those  of  tlie  poeteriur 
ccrebnj  artery. 

The  anastomoses  of  the  cortical  terminal  vespela  are  most  perfect,  ae 
shown  in  Plate  XX  1 11.  But  many  of  the  small  basilar  vewtels  have 
few  or  no  aniu^toniiu'i.s  with  adjacent  bninche^,  and  heniH-  have  been 
(ulled  tennimd  arteries.  The  effect  of  on  embolism  in  sm-h  arterica  vt 
to  cause  an  aren  of  necrosis  which  is  permanent.  The  basal  arteries 
do  not  ana.'^toni(>^>  freely  with  the  eortiad  arteries,  and  hence  the  white 
matter  lying  above  the  basal  ganglia  and  l)eneath  the  (cortex  is  relatively 
inipcrfwrily  jinpplic^i  with  bh»od.  This  protecls  it  from  llie  occurrence 
of  hemorrliage,  but  ]lredi^p<».s(*  it  to  sidtening  after  tlinmdiusis  or  em- 
holism.  The  i'l'rcbellum  is  snpplieil  by  bliMKlvessels  which  arise  from 
the  vertebnd,  iKisilar,  and  |HiHterior  <vrebnil  art^-ries.  Tlie  bUnul 
supply  of  the  cnmi  cerrbri  and  |kiu.s  and  medulla  is  derived  fn>m 
brui>ch<fs  of  the  bnsilar  aud  |>osterior  communicating  arteries. 

It  is  evident  that  tlio  effect  of  an  eml)olism  or  thrombo»s  in  any  of 
these  vessels  may  be  a  very  small  or  an  extenttive  oeenisis  of  timue, 
acconling  to  thi-  size  id"  thu  vessel  p!"ggi*<l.  The  extent  of  a  hemor- 
riiage  in  the  bmin  will  also  dejiend  ou  the  size  of  the  vessel  ruplnred. 
Theif  are  certain  vessels  in  which  emijolisni  and  hcmorrliage  an*  more 
common  than  iu  otliers.     The  small   vessels,  which  enter  tlie   bnw 
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diraagfa  the  anterior  [leffnrated  ftpace  come  off  fn>m  the  upper  taxtioe 
of  the  internal  caMtMJ  anerv  or  ihe  middle  cerebral.  The  current  of 
blood  mgbvs  dirct-lly  into  thcw,  as   it   is  forced   up  fnim  the  heart 
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mi»ff  forcihly  tlian  into  otlier  vewels,  to  reach  which  ii  hac  to  punme 
n  more  tortuDa^  (iiunv.     ([euce^  liteM*  an*  tlie  vefwebt  more  commonly 
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mpturttl  under  on  incrcase  of  pressure  or  pluppetl  by  a  clot  or  cm- 
bolus  iVniii  the  btfiut.  The  distribution  ol'  tlic#  vessels  is  to  llie 
boaul  giiii^lia  and  internal  capsule.  Hence  the  frequency  of  rapHular 
lesions.  The  tcrminitl  churaoter  of  these  vessels  nuikes  repair  im- 
poAflible.  The  fn*  ana^tomnt^i^  of  the  cortical  ve*welft  has  ain-ady  i>een 
uotiiMMl.  A  tJironibositt  or  embolus  iti  one  »{'  thctu  rurcly  has  a  perma- 
neiu  effect,  as  the  necrosis  at  Brst  begun  is  arrested  by  the  development 
of  a  collatend  f<upply  of  blwHl.  Hen<_t!  cortical  lesions  liavc  a  more 
favorable  pn^noAis  than  t^pAular  leaione. 

The  venous  circubtioo  m  the  brain  is  fthown  in  FigR.  214  and  215, 
The  veins  fnrm  (he  interior  of  th(>  brain  empty  into  the  veins  of  Galen 
and  then  iriin  the  NtRii^lit  sIiiua.  Th<M^;  from  the  cortex  reach  the 
longitudinal,  kitenil,  and  cavernous  siiiiist^ 

tntXHcranial  pressnre.  —  Intracranial  preseore  produces  changes  in 
the  pulse  and  arterial  tension  which  oan  be  neeurately  measured  by 
the  Kiva  Itocei  blood  pi-cssure  apparatus.'  When  the  contents  of  the 
skull  is  sl'>wly  incre^ised  by  a  small  tumor  or  by  a  small  clot  the  dis- 
placement of  cerebro-spimil  Huid  and  tlie  narrowing  of  the  veins  pre- 
vent tangible  effeutA.  But  wlien  a  large  clot  sud<len]y  forms,  tlie 
prcsRure  causes  venous  stafiis  and  a  slowing  of  ('apiliary  riniilation. 
NaUire  attempts  to  (nutccI  this  by  raising  the  arterial  tension,  anrl  thus 
niaintiiiiis  the  nutrition  <>f  the  mi-dullar)'  centit«  u»H,t'S«ajy  t4)  life^  If 
tlie  pressure  however  increases,  Iwyond  the  power  of  tlie  heart  to  over- 
come, even  while  the  arterial  system  is  oontmcti'd,  Uicn,  a  weak  rapid 
heart  action,  a  relax^nl  arterial  tension,  and  an  irrcguLir  respiration  arc 
followed  by  collapse  and  death."  Tlie  CHHuUtion  of  the  arterial  tension 
is  therefore  a  gfMKi  index  of  the  degree  of  intratrraiiial  prowure.  A 
teusion  of  220  mm.  developed  sudilenly  is  ilaugerous  and  a  tension  of 
280  is  fatal.  Trephining  is  tlie  only  means  of  relieving  intracranial 
pri'ssun^  and  may  lie  resort<!il  to  sutTessfully  i"  cases  of  intraeranial 
hemorrhage  when  the  arterial  tension  rises  to  the  danger  point/ 

The  subject  fif  dwtimpressiveoiwrations  for  the  relief  of  intracranial 
pressunt  has  lM>en  widelv  discussed  in  the  past  few  years  and  will  Ik; 
fully  des4^ril>e<)  in  tlie  elmpter  on  bnun  tumors. 

'  Thw   ran  I*  houi^U  of  EinifT  and  AmwMd.  Nirw  YtirJi,  in  porlable  /wrm,  for  $8. 

'KwlKT.Itimdrticlc,  Xotliiui^r«  Spcr..  Path.  u.  Thcr,  IX.,  3,  2. 

*  Jlacvey  Ca»luTi^,  Amer.  Jour.  Med.  So.,  June,  1900,  ud  September,  1902. 


CHAPTER  XXV  11. 

THB  CEREBRAL  DISEASES  OP  VASCULAR  ORIGIN. 


CEREBRAL  HYPEREMIA  AND  ANJEMIA. 


The 


investipatious  of  M«^s.s«>  have  pniveii  tliiil  Hiiy  nn-ntal  effort  ot 
emdrion  is  att^'iidc*!  by  a  i'uuciioujil  liviK-raemia  of  fclie  brain  und  tJiat 
sleep  IB  attended  by  a  fimi^lional  Auiemia. 

Formerly  n  niimlicr  of  abiu>nn:kl  oonditions  were  ascribe*!  to  kifper- 
CBittui  o/  (hi-  brnhi.  It  is  doubtful,  however,  if  ibey  were  depcudcut 
upon  till?  ca«!»e,  iind  it  Is  impnibablc  lb:it  (■oiijj:i'stion  of  the  brain  alone 
is  a  coutlition  that  i-aii  Im*  more  tbun  tcniponiry  or  that  can  proibioe 
serious  permanent  symptomH.  It  ie  admitltd  that  in  many  eonstJtu- 
tioaal  states  both  active  and  pnsaive  cerebral  t-oiipwtioii  may  oi-ciir. 
Thus  fever,  pontintcnt  mental  »lnun,  great  emotional  excitement,  sun- 
stroke, and  an  exce**  of  alcrthol,  quinine,  and  strychuine  pnjduce  con- 
gestion of  i\\v  br.iin.  Obstruction  to  tlie  flow  of  bloixl  from  the  cerebral 
sinuses  may  lead  t«  venous  congefltioo.  In  this  condition  tlie  symp- 
toms of  the  ori^ual  underlying  disease,  such  ns  tumor  or  abscess  of 
the  brain,  thrombosis  of  a  sinus*,  or  tumors  and  aneurisms  in  the  neok, 
chronic  cardiac  disease,  emphysema,  et<:.,  will  occur,  in  addition  to 
symptoms  due  to  the  liypericmia  of  the  bruin.  There  is  doubtless  a 
stage  of  congeation  of  the  brain  in  all  cases  of  meningitis  and  of  enceph* 
alitis,  but  here  again  it  is  nut  possible  to  distinguish  Iwtween  the  synip- 
iiimsilut-  til  the  twooonditiouK.  The  symptoms  produetfl  by  congestion 
of  the  brain  are  headache  of  a  severe  ehuracier,  with  feelings  of  pid«a- 
tion,  vertigo  increased  by  a  sudden  effort  or  change  of  [losilion,  tinnitus 
Burium,  sensations  of  pressure  about  the  eyes  and  head,  insomnia,  mental 
irritability,  with  sense  of  incapacity  to  carry  on  a  tnun  of  thought,  and 
restlessness.  The  convidsions  and  cf>ma  in  suustmke  are  due  to  Uix- 
lemia  and  not  to  tlie  enngestion.  It  is  probable  that  the  roajority  of 
the  symptoms  menlionefi  may,  in  some  cases,  be  due  to  imperfect  metab- 
nlism,  or  U*  chemitail  chnngt^  in  the  nerve  cells,  rather  than  to  mere 
niechaninil  pressure.  I  am  always  reluctant  to  ascribe  morbid  slates 
to  congestion  of  the  bniin,  an<l  I  n-g!ini  sitrh  a  diagnosis  :is  imsalisfac- 
tory  and  tenbitlvc.  I  do  not  believe  in  the  existence  of  a  chronic  con- 
gestion. The  treatment  of  the  syniptoma  during  their  temporary 
duration  is  by  ice  to  the  head  and  the  free  use  of  ergot  and  bromide 
of  sodium.  Snob  treatment  will  relieve  Ihe  headache  and  sen^itions 
of  pre.«Mure  in  the  course  of  a  few  hours,  but  should  not  U;  kept  up 
more  than  two  or  llin*  days.  Ft  is  well  l«  give  »tlomel,  followiHl  by 
saline  laxatives,  to  restrict  the  diet,  to  cut  off  all  alcoholic  stimulants, 
and  stop  the  use  of  ten,  coffee,  and  ttilwcco ;  in  other  words,  to  elimi- 
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Date  from  the  liody  all  tliot^  iMii80iiiii  whioh  niay  l>e  the  c&um  both  of 
the  congi'ittion  anJ  of  the  symptoms.  If  the  fjiust  of  vt-ncniB  cimgeK- 
ti<m  «m  he  ai««rtuiiiwl  il  la  to  w  i^'move<l,  if  possible.  If  impossible, 
wet  cu()8  behind  the  ears,  hot  foot  bathe,  counter-irritation  to  tJie  neck, 
anil  se(]ativeM  nuiy  relieve  dte  t^yniptouu^. 

Aiumiia  of  thi-  hrain  may  be  due  to  loss  of  blood  or  to  a  pieneral 
ttiifemie  conditioiK  The  latter  is  not  tmeommoii  both  in  yoiinje;  pirU 
Hiiil  ill  Women  at  tlie  menopause  as  a  primai*y  disease.  It  may  alsi»  be 
Beeondnr}'  tit  other  (y>u8titutiiMial  or  organic  ditieases  tJiat  prodiH-e  tiial- 
nutritiou.  The  symptom:*  of  tuiemia  of  tJic  brain  due  to  a  loss  of  blood 
are  fointness,  verti}^,  imnsen,  eonfiisiou  of  ideas,  and  finally  a  loss  of 
eonst:ionsnffts,  with  sus(>ension  of  respiration  and  great  feeblenoss  of 
the  htyirt.  They  are  usually  relieved  soon  by  a  reeuml)ent  posture,  by 
inhalation  of  ammonia,  and  by  sliniidution  with  al<^)hol.  lu  extreme 
cases  traiisfuaiou  with  salt  solution  may  be  required. 

The  symptoms  i»f  atiujmia  of  the  bruin  due  t4i  general  aneemin  arc 
headache,  felt  chie0y  on  the  vertex,  somDolence,  e9i»ecially  after  meals, 
depreasiou  of  spirits,  inability  to  concentrate  the  atteiitiuu,  or  to  con- 
duct any  active  mental  process  ibr  any  len^h  of  time,  and  iusomnia. 
The  insomnia  of  amemia  is  characteristic.  The  patient  get^  to  flle<>p 
easily  on  lying  do^m,  but  sl(t>p8  only  a  short  time,  and  then  wakes 
and  is  unable  tu  get  to  sleep  agiiin. 


AKTESIAL  SOLEAOSIS. 

Pathology.  —  Arlerial  wlen)sis  is  the  residt  of  endarteritis.  This 
is  a  uhroaic  inflammatory  process  in  the  intima  and  muscular  coat«  of 
the  vessels,  with  a  production  of  uew  cellular  tissue,  which  may  (I) 
increase  until  it  obliterates  the  lumen  of  the  ve^el,  producing  throm- 
bosis ;  or,  {2)  undergo  calcareous  degeneration,  roughening  the  wall 
and  inducing  fil^rin  de|iosits,  which  may  occlude  tlie  vessel,  producing 
thrumbofiis,  or  be  washed  onward,  produoiug  embolism;  or, (3)  undei^ 
fatty  degi'ueratiun,  thus  en>ding  the  inlitiia  and  weakening  the  niut^'ular 
coat,  causing  aneurisms  (milinn,-  or  larger)  which  rupture,  ]>r'Mliicing 
cerebral  hemorrhage,  ^liliary  aucurisms  arc  about  I  uim.  or  smaller 
in  diameter,  and  are  found  on  many  vessels.  ^Vhile  they  are  usually 
due  to  emiarleritis,  von  Monakuw  believes  that  tlvey  may  form  in  senile 
arterias  by  a  bulging  of  a  nomial  wall,  the  muscular  coat  of  which  is 
merely  thintied  but  not  diseased. 

The  cnnse;»  nf  endarleritis  an-  syphilis,  the  abuse  of  alcohol,  chronic 
poisoning  by  lead,  the  development  of  poisons  within  the  body  as  the 
result  of  imperfect  nutrition,  or  of  indigestion  due  to  too  much  food 
juid  too  little  exercise,  gout,  nephritis,  and  old  age.  The  affection  is 
distinctly  heredit^try,  and  in  many  families  death  from  a{)oplexy  is  the 
rule.  The  use  of  tobaccri,  c«iflee,  and  tea  is  aaid  to  predispose  to 
endarteritis,  but  tins  is  nut  establishetl. 

Symptoms. —  In  the  conditions  of  arterial  sclerosis  it  is  prol>abIe 
that  from  time  to  time  a  temporar}'  etasis  of  blood  may  occtfr  io  the 
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doraain  of  small  arterial  brandies  causing  a  sudden  local  antrmia  of  a 
siDall  area  nftliQ  brain.  It  is  known  that  audi  a  stasis  in  tin-  arl<'ries 
of  the  Ipg  gives  rise  to  a  stitldeii  paralysis  of  the  leg  ransing  inirrmiftent 
diiufiirntinn.  in  wliidi  w)n<lition  tlie  leg  is  uselefw  for  a  few  miinrtes. 
The  frequency  with  which  a  sudden  seiiee  of  inability  to  talk,  tu  walk, 
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EndarttrtUa  oblttenuia.  OcoIdiIoh  of  the  ilidit  poUtrisr  oommaniouloff  >rt«i7  oT  Uw  olrcto  of 
VtttUx  Tbr  nwiel  Iim  Jvindlnl  ta  a  ftbroiM  nrt.  Foul  of  BilwranMMii  «n>  nathmblv  oa  Hi* 
■jMallar  artOTy.  H.,  aviil  (nrt]'->ii<>  ytvn ,  ena  af  [anududanaBDlia  |iatmljllea  unMnI«a.  Roprodiioed 
bum  a  pburtoRiBph.    ( tlaktitj,  Manu)  DUBaiWL  ^ 

to  do  any  Bpcclal  act,  or  to  think,  without  any  loss  of  conscIousnesB, 
occurs  in  patients  suffering  from  arterial  sclejosis  leads  to  the  anppotii- 
tion  that  similar  stasis  may  oornr  in  the  brain  —  not  of  enfficiently  long 
duration  to  cause  i^rmaneut  sol\ening.  I'he  sD-oulle<]  Heittut;  a|H>|iIi>xy, 
from  which  |>alipntfl  die,  with  no  apparent  lesion  in  lUv  brain  except 
an  oedema,  may  also  be  thutt  explained. 


CESKBBAL   DISEASES  OF   VASCVLAS   OSlGIJf. 


A  careful  study  of  two  hundred  consecutive  cases  of  ai>oplexy  id 
private  practice  ut*  whicli  I  have  records  has  shown  tliut  in  W  \nr  waU 
of  these  cases  there  have  been  distJoct  protlroctiata  uf  the  iii>o[)I«etio 
attack.  For  nionilia,  or  even  yeara,  beturt'  tlie  occurrence  of  the 
rupture  or  occlusion  of  llie  blood  vea^l  the  patients  have  complained 
of  variouH  cerebral  gyniptoiDii.  These  (tymptuma  all  point  to  ■  dis- 
turhancR  of  cortical  aclivlly.  The  symplonm  are  very  num<-roii8  and 
variable.  Those  that  are  the  most  conniKuily  ol)servcd  ar«  a  distiirb- 
atice  of  Rientul  action  which  the  patiimU  cimiplain  of  as  a  dullnt-^ks  and 
hebetude,  dltTiculty  of  clear  tlilnkiu};,  diflicuUy  in  renicoibcriDg  eveuts 
of  recent  occurrence,  a  sense  of  |)erplcxity  in  regard  to  nmltcrs  wlilch 
should  be  clear;  a  soubc  of  diHicutty  in  the  manii^cmeut  of  aflairs 
which  should  be  easy  ;  and  au  irritability  of  temper  and  lack  of  o^ntrol 
over  emotions,  that  lipiKtine  a  Koiircn  of  annoyant^  both  to  theiiiKelves 
and  to  the  membei's  uf  their  family.  Other  patientH  comphiin  uf  tem> 
porary  sensations  of  numbness  or  weakness  in  i>ne  limb,  or  in  one  side 
of  the  body;  of  irregular  darlinp  luiins  ihronph  the  head  ;  of  Hoping 
in  the  cars,  or  of  rounds  in  the  head  ;  of  »lig)it  uncertainties  of  vision, 
occasional  sudden  dimness  being  not  uncommon,  and  of  v(trtigo  and 
of  loss  of  speech.  These  symptoms  occur  with  such  uniforntiiy  aa  a 
preliminary  to  a{topIe<!iiu  atlat^ks  that  tht^y  nini^t  hf>  traced  to  the  mal- 
nutrition of  the  Deunincs  consequent  u[M.>n  the  ori(rin:i1  arterial  disease. 
As  all  the  processes  of  nutrition  in  brain  cells  and  (ibres  must  Iw  carried 
on  primarily  by  a  process  of  osmosis  through  the  vessel  walls,  it  stands 
to  reason  that  the  earliest  evidence  of  disease  in  these  walls  will  be 
imperfiH-t  funcllon  consopuMit  njxin  malnutrilion. 

The  practical  outcome  of  these  observaliuiis  is  to  warn  the  practi- 
tioner against  disinls-sitig  a  niiihlle-ageil  pnrstm  who  complains  of  thcAC 
symptoms  with  the  mere  diagnosis  of  uetiraatltenio.  In  every  such 
case  the  condition  uf  the  blood  ves^eU  should  be  itive«tigated,  nlten- 
tioo  being  paid  not  merely  to  the  nervous  ninntfesttationA,  hut  also  to 
the  condition  of  the  heart,  to  the  possible  existence  of  an  accentuated 
aeoond  sound  of  the  heart,  to  the  tension  of  the  arteries,  not  merely  in 
one  wrist  but  in  various  parts  of  the  botly,  especially  in  the  temple, 
and  to  the  oonditinu  of  the  kidneys.  If  these  faclurs  be  reiN>gijiz<?d 
and  the  condition  of  arterial  sclerosis  be  made  the  object  of  treatment, 
the  so-called  neumslhonia  will  be  much  more  likely  to  yield  to  treat- 
ment than  if  attention  be  merely  concentrated  upon  remedies  directed 
to  the  nervous  system. 

The  treatment  of  the  symptomB  Is  by  stimulation  of  the  heart,  but 
this  should  he  temporary  only.  The  underlying  state  is  the  only 
proper  object  for  treatment.     (Sec  page  50(t.^ 

Tem|x>niry  states  of  delirium  or  of  mental  confusion  in  old  jwrsons 
and  Benife  lirmentia  are  usually  the  result  of  long-continued  malnutrition 
of  the  brain  due  to  chronic  arterial  sclem-vis.  Tliey  niny  develop 
gradually,  or  may  come  on  rather  suddenly  as  a  secjuel  of  wime  acute 
illneas,  es^jccially  with  imperfect  finictiniial  activity  of  the  kidneys. 

The  symptoms  are  in  part  those  just  mentioned  as  charncterisUo  of 
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to  break  the  windows  or  doors,  and  eaiiiiot  bv  persuaded  that  it  is 
uigbt  and  tbut  tliey  are  at  bome.  tTalhiuinfttJoiiMjf  Hi^ht  and  of  licar- 
ing  may  be  present.  Toward  mnrning  they  IwcnnieexliMistcd  ami  by 
dawn  sink  into  a  restless  sleep  wLlcb  grows  deeper  and  they  may  sleep 

till  DOOU. 

Such  patients  gradually  become  oonfuAed  in  their  minds  in  tbp  day- 
time as  well  as  at  niglit,  Tbey  show  their  lack  of  recognilion  of  tbeir 
snrrouudinga,  think  they  are  not  at  home,  do  not  reeogniw  iUv.  fitniilinr 
objects  ubout  thetu,  but  usually  know  their  family.  They  dwell  on 
the  past ;  allude  to  persona  who  are  dead  as  tliough  tlicy  Mere  alive  ; 
tell  of  things  long  [Rist  as  if  of  recent  ot-currence;  but  have  no  rec- 
ollection of  recent  events.  Thus  one  patient  said  in  January  that  it 
was  tlune,  that  hcwasfilill  in  bt.s  tiountry  p1a<T  and  had  no  reecdlcction 
of  having  cunie  to  town  in  Octolter;  said  that  be  liad  been  down  town 
within  three  wei-ks,  though  he  \\a><  not  iK-en  down  town  fur  ten  mouths  ; 
had  no  recollection  of  important  business  affairs  which  had  caused  bini 
great  anxiety  I»^t  year;  aud  was  wholly  ludifierent  to  mailers  told 
him  which  should  hnve  excited  him. 

In  spite  of  these  evidences  of  mental  failure  some  of  these  patients 
are  quite  sane  at  intervals.  Their  memory  returns  for  a  time  but  goes 
again  in  a  few  biiun>.  In  regtml  to  matters  which  have  lung  been  a 
subji'ct  of  thought  and  intercil — nuch  as  tlie  dif-posiil  of  proiKTty — the 
marriage  of  children — their  religious  couviclious — their  habifs  of 
life  —  they  may  show  a  ]>ower  of  memory  and  of  judgment  which  is 
surprisingly  accurate,  in  view  of  the  temporary  stales  of  iH-wilderment 
and  excitement  t<}  which  lliey  are  subject.  In  one  gentleman,  who 
was  always  i-xciteil  at  night  and  KJccpIess,  and  who  had  at  nighl  hallu- 
cinations uf  sight  and  tieariug,  and  was  at  times  unable  to  recognize 
his  own  sons,  the  capacity  to  estimate  the  value  of  real  estate  in  varioui 
parts  of  Xew  York  was  goo<l  up  to  his  death  ;  and  his  knowledge  of 
his  property  was  go<Kl,  though  tor  months  In-fore  ibeentl  he  would 
make  a  new  will  every  day,  some  containing  most  alMurd  provisions, 
others  (piitc  in  atx^nrd  willi  a  will  made  before  his  mind  lieaime  weak. 

Such  patients  take  sudden  likes  and  dislikes  to  thnee  about  them, 
often  pnrft-rring  an  ignorant  st^rvant  tr»  the  members  of  tlic  family,  and 
ofleu  showing  active  hostility  to  those  formerly  dearest  to  them. 
Under  such  prejudices;  un4luc  influence  h  easily  exerted  and  their  legal 
capacity  may  he  impaired. 

Such  CBi8ca  usually  terminate  by  an  apoplectic  attack  or  by  some 
intercurrent  pneumonin,  cystitis,  or  heart  Jiiihire.  The  condition  itself 
is  not  fatal.  The  excitement  may  Ih?  qnietc<l  by  active  piii^tives  or 
by  hyoscine  hydrobromat«,  whioli  must  be  given  with  great  care. 


APOPLEXY. 

The  result  of  chronic  endarteritis  is  usually  an  attack  of  apoplexy. 
This  may  be  due  to  cerebral  hemorrliage,  or  to  cerebral  thrombosis  or 
to  oerebml  embolism. 
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Patlioloffy  of  Oerebr&I  Hemorrhage. —  When  a  cerebral  vessel  rup- 
tures in  the  uiciiihraties  ilie  blued  s]>reads  uut  on  tlie  surface  of  t)te 
brain,  tilling  tlie  tisiHiireit  and  dcprt^bKing  the  cortex.  The  clot  which 
forms  is  tliin  and  llat.  It  may  become  or^nized  and  udlHTcni  to  the 
pia  mater,  or  it  may  He  a.s  a  clot  for  weeks.  In  one  case  in  which 
McUnrney  operated  for  the  removal  of  such  a  clot  from  the  third 
frontal  t^mvolution,  for  the  relief  of  aphasia,  three  monlhs  after  the 
hemorrhage  the  clot  was  only  partly  organized  and  wa^  eat^ily  sponged 
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off  from  the  surface  and  from  the  fissures.  If  the  hemorrhage  ie  snlv- 
corlitMl  it  tcitrs  the  ."^unMundinj;  brain,  sometimes  breaking;  into  the 
ventriclefi  and  tilling  them  with  blood.  It  may  Iw  a  small  elot  or  it 
may  I>e  almnst  as  large  as  the  hemisjihere,  dtsintegrating  tt«  greater 
j>ortioii.  Ufiadly  it  ifl  alKtut  two  inches  In  diameter.  The  clot  is 
globtUar  or  irrvigular  in  slia[M;  in  liie  brsdn,  or  forms  a  cast  of  the  ven- 
Iricle:^.  It  c<jmprc.s.'<cs  the  brain  tissue  arotuid  it,  and,  an  a  rule,  a 
number  of  capillary  hemorrhages  are  found  in  the  adjacent  bniio. 
The  adjacent  bmio  18  always  (Btlematous.  The  clot  gradually  (shrinks, 
and  if  Mniall  uudergtMw  al>sorption,  leaving  a  hematin  stain.  The  dis- 
inlegrnlwl  brain  tissue  nndergt^HW  fatty  di^nemtion,  is  lifpiefiwl,  and 
is  in  part  nbsorUtl.  Tliere  nmrniiis  a  mass  of  s<irtt'ued  tissue,  mingled 
witli  blixxl,  whitih  after  a  tinio  bw;omes  organiztxl  by  the  formation  of 
counecdvo  tissue  in  and  about  it.  This  connective  tissue  may  form  a 
thick  layer,  or  even  a  firm  Bbmu.-^  plaque,  upon  the  surface  of  the  brain, 
closely  adherent  to  the  cortex,  and  supplie^l  with  numerous  blood- 
vessels. In  one  case  oponile<I  upon  two  years  after  an  injury,  with 
hemorrhage,  it  was  as  hard  as  cartihige.  If  it  is  within  tlie  brain  a 
firm  maas  of  WHinertive  tissue  enclosing  tlic  sot^ned  mass  may  grow. 
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Then,  as  the  9oneiie«l  mass  within  this  wall  becomes  liquefied,  the  final 
rtrsaUt  ifl  a  cyst  fille<l  with  fluid,  either  bloodv  or  clear,  and  !<en>u.s.  In 
one  caj**  I  miw  n  cniirMictive- tissue  gtruntiiru  reitt-iiibliiig  it  h«iivyw>nib, 
iti4  ciiviticK  fillnH)  with  olair  fluid.  A  clot  begins  to  lose  its  bloody 
color  fWin  tJie  sitothI  to  the  fiflJi  wet-k,  de|>eiitliiig:  on  it*  Hia* ;  after 
the  eiphth  to  tlic  twelfth  week  it  is  a  yellowish  nia-ss  with  hemutin 
hiaii]»,  and  within  three  to  i^ix  luoiiths  the  connective  tisBUc  forniation 
is  well  under  way.  This  wtntracts  during  a  ycjir  after  its  fomuition, 
and  the  pr>c?es8  cannot  be  ftaid  to  have  reached  its  final  stage  of  scar 
tiftflne  or  cvatie  fonnatinn  until  the  end  ol*  the  aecond  year.     A  cyst 

Km,  219. 


ExlnMlrt!  *Ht«ncfaitu(d  bmonha^  ottrnillrv  Inuk of  bnln  hy  dlapolnla ;  no rapOife flf  the na- 

wall  inay  be  appirt^ut  within  a  ntontli  of  tlie  onaet  in  small  bcmor^ 
Hint's,  fn<?a[K!iuliiting  the  softened  masH.  Tlie  lorn  brain  never  unites. 
It  undergoes  a  fatty  dep^nenilion  in  the  vieitiity  of  ttie  elot,  and  a  proc- 
088  of  SQonudar}'  degeneration  Itegiun  at  ouee  in  Uie  coufm!  of  the  tracts 
which  are  injnretl.  By  the  end  uf  tlie  w«?k  such  »e«'omLiry  degi'uera- 
tbns  can  be  detected  by  tlie  March!  »tuin  at  long  distances  from  the 
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original  letsioD,  and  after  six  weeks  a  sclerosis  or  replacement  hyper- 
plasia uf  t-onnet'live  tisstie  hM(<  licgiiit  in  tlit;  entire  length  of  the  tract 
which  is  degenerated.  These  degenc rations  iire  very  extensive  through 
the  cenirtim  ovule,  as  tiiey  afTtvI  aU  the  a.««sociHtion  and  amimissurul 
fibres  which  are  rnplured.  They  can  also  be  traced  through  the 
projection  fibres  downward  into  the  spinal  cord  or  upward  to  the 
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br«linil  lu:iiuitrba|{c  l^ryn  clot  within  Uin  Inti-ral  n-ntricln.  Bojr  of  14  HillrtM  from  (pli-nir 
•iwinlK.  Tlin  lH>iuurrliac«  <xvurfed  rrviu  uiNiUi}  *<.'<u*  iu  IUi.>  vtwuiljuiti.  NwUtg*  f«Mel  atmUntad 
niptund ;  di<flih  ia  ilitM  bMir^    (Idrkin.) 


cort«x.  Ftgi«.  14  and  15  show  such  de^-endiu^  dc^neration  in  the 
spinal  cord  after  hemorrhages  of  small  and  ol'  grf-:it  exte-nt  in  the 
internal  capHule. 

The  clot  excrlH  cHinsidcndih'  pn-fwuiv  ujwm  the  hniin  tiAAiic  atMint  it, 
not  only  at  the  time  ol'  its  forniatitm  but  for  s«inie  time  after.  This 
pressure  is  iiuite  sufficient  to  ^m^pend  the  function  of  die  compressed 
brain,  and  may  even  be  sufficient  to  set  up  depenerative  processes. 
The  brain  tissue  which  is  merely  compressed  will  resume  its  function 
when  ihe  jircMsiire  is  rcmovt-d,  Thereturc,  the  imnie<]iate  and  tempor- 
ary efl'ects  of  a  cerebral  heuiorrhage  are  luuall}'  much  more  severe  and 
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extensive  tliun  the  |kermai)fnt  on<^.  And  hona>  a  grit<Itiiil  and  pret^ 
CDn^iderablt!  relief  from  tbe  tiiitinl  symptoms  is  to  Ih-  looked  for  in  cases 
uf  cerebral  licmorrbage.  Such  a  relief,  due  to  slow  absorption  of  the 
clot,  is  ucccssarily  niueh  slower  tbun  tlie  relief  which  oeeui-s  after 
embolism  or  tlirombosiH,  where  the  cullatend  circulatiuu  i^  e^iublidied 
within  a  week. 

The  situation  of  a  cerebral  hemorrha^  depends  up<>n  the  fact  that 
certain  arteries  of  the  brain  are  partieularly  liable  tn  the  formation  of 
miliary  aneurisms.  Aeeordiug  to  Diirand-Fanlel,  in  7-'i  |>er  wot.  of 
tlie  cases  tliese  aneurisms  are  found  on  tlu>  smalt  brauehoi  of  the  middle 
cerebral  artery  that  enter  the  anterior  pcrfonite*!  j>|mee,  viz.,  the  len- 
ticulo-Titriate  and  lenticul(>-tiialamic  branehes,  TIk'-sc'  arteries  are  fairly 
larjte  branchefi ;  tliey  are  almost  in  a  vertical  lioe  above  the  heart,  the 
bI'M>d  nishea  in  fn)m  the  iniernal  carotid  artery  under  high  pre.tsure, 
and  tliey  are  terminal  arteries  with  no  c«jllati-ral  cinrulatiou.  Heuce 
iJiey  have  l*een  lernieil  by  CJliaroot  tlie  hemorrluij^ie  arteries  of  the  biuin, 
ond  as  a  matter  of  fact  more  than  (in  pt-reeut.  of  eercbnil  heraorrhapsi 
are  due  to  their  niplure.  A  elot  thus  foniiiitg  de^itroys  the  leutieuJar 
or  striate  nucleus,  or  (he  opiJe  (haliitiuis,  mid  the  iiifi-niul  tnipsiile  which 
lit^  adjacent  to  them,  or  if  it  forms  higher  np  and  niMn-r  tlie  teruiiual 
branches  it  lieH  in  tite  centrum  ovale.  In  either  ease  if  tbe  hemorrhage 
ia  large  it  is  liable  to  break  its  way  into  the  vcnlriele. 

The  Sylvian  artery  and  its  branches  have  Utile  ^pport  to  their  walls, 
as  they  lie  upoa  and  not  in  the  bniin,  and  areal.so  prone  tn  thedcvcli)|>- 
nu-nt  of  miliary  aneurlnms.  Ceri-bnd  hvrnnrrliage  is  not  uueommou  iu 
the  Sylvian  fissure  or  on  the  cortex,  being  found  there  iu  24  per  c-eot, 
of  the  casein  The  remaiuioK  Hi  jH-r  cent,  of  the  cases  aiie  divided 
between  the  brain  axis  and  the  cerelH-llum,  the  larit-oamed  or^du  being^ 
most  rarely  afl'ecteil.  In  alH>ut  2(t  jkt  «.-eut.  of  the  caws  the  hemor- 
rhage breaks  ibmugh  into  the  veutricleSf  or  occurs  origiually  from  a 
vetricular  blood  veaael. 

A  cerebral  hemorrhage  may  residt  from  a  diapedettin  of  blowl  cx?1Ib 
from  numerous  ttipillari**,  Hitbcmt  niptuiv  of  the  walls  (}*ee  Fig.  222). 
Tlie  bliKwl  then  eclleets  ul«>ut  tbe  vesst^lsuud  infiltnUes  tbu  bniin  (com- 
pressing iudividual  neurones  and  axoues,  but  not  proilueing  large  clota 
or  cysts.  The  condition  resulting  is  described  by  the  French  as  hcni- 
orrhagie  softening  (rumoidMitrmnU  he^norrhutfUptc).  It  i»  present  in 
nianv  cells  in  tlie  bniin  tinsue  nlntut  a  large  clot,  ft  ix  the  <-omlitii>n 
whi(!h  iHM-urs  iu  purpura,  in  pemiei-~>u8  anaemia,  an<l  iu  leucMK>vllismia. 

Fatholoer  of  Oftrflbral  SmbollBin  or  Thrombosis.  —  The  arter)'  being 
occluded  bv  an  embolus  oooiing  from  the  heart  or  larger  arteries,  or 
by  a  clot  forming  upfm  the  rorighoned  wall,  or  near  a  constnction 
formL-d  by  rtblilering  endarteritis,  the  bniin  (issue  winch  is  supplied 
with  bloo<l  thnmgh  it  is  eut  nff  from  its  nutrition.  The  6rai  arrest  of 
bliMxl  ^npjily  is  usually  extensive,  but  when  collateral  circulation  ia 
wtablislRd  (he  final  area  or  n^un  which  softens  may  be  small.  The 
Budden  stoppage  of  circulation  in  the  artery  and  in  its  eorn»ipondlng 
veins  suKpeud  the  functions  in  this  extennive  area,  but  an  the  collntcnj 
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circulation  la  resumed  the  functions  reapiwar  in  all  but  the  parts  which 
are  permanently  <leprive<l  of  blooil.  In  the  cortex  the  collateral 
supply  by  ttimsU)tiii»i*ing  V(:!jwc1s  m  exU^nsJve.  In  tlio  ganglia  and 
capsule  it  is  very  iniperfeet,  a^  the  arteries  are  terminal.  Hence  the 
permanent  efTeet  of  oct'ItiAiun  in  more  serious  !a  lesionn  of  the  arteries 
of  the  base  than  in  those  of  the  bninches  in  the  o<jrtex.  If  a  large 
vey.«el  in  the  cortex — t:  </.,  ii  tiiaia  bninch  of  a  Sylvian  artery,  or  the 
middle  cerebral  trunk  itscif — is  plugge*!,  the  area  of  softening  may  be 
extensive.  When  a  vcsk..]  is  occluded  a  clot  forme  witliin  it  which 
exttmdfl  bm^kwarrl  to  the  next  large  branch.  In  mme  case^t  a  iwcond 
embolism  is  produoeil  by  a  jMtrtion  of  this  clot  tx-ing  swept  off  into 
tliis  bmni'h  ;  then  a  jjccoiid  uttiick  fcillnws  the  first  within  tMfiity-four 
hours.  This  is  the  expUiuation  of  the  recurrence  of  symptoms  wliich 
have  apjuirently  subsided  on  the  day  after  tlie  attack  in  cases  of 
cmbotiKm.  Thus  in  one  of  my  patients  three  attacks  otwurred  nn 
three  successive  weeks ;  the  first  can-^c"!  paralysis  of  the  arm,  the 
aeeund  of  ann  and  Ic^^  the  third  of  the  entire  fiidc  and  face. 
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Tnmiwne  trdloa  at  Uir  inhhlle  oenlm]  vury  ttam  »  nun  iif  elilltcniUnK  rfidarlrrltti.    TIia 
prollf«raiiou  tt  ibe  Innvr  coal  anil  ibc  rediwika  ot  ib*  luinan  <i(  Ui«  naMi  arv  oTiilrtit.    (S|illler.) 


A  seruiis  iuGllratiou  and  wdemu  of  the  brain  occurs  iu  the  entire 
ilomain  of  the  artery  which  i»  occluded,  wiihiu  an  hour ;  but  this  ia 
to  some  extent  relieved  when  the  collateral  circulation  is  esiabli-shed. 
Capillary  hemorrhage  or  diapedesis  of  blood  cells  is  also  found  in  the 
redematous  brain.  There  utv  sonn-  <*ascx  of  ajwplexy  in  which  the 
only  lesion  iouud  after  death  is  uu  a-demalous  state  of  one  hemisphere. 
These  arc  tJie  eases  in  which  a  throndK>itiH  of  one  interital  carotid  or 
mitldle  cirrelmtl  him  licen  loUowed  by  a  rapidly  fatal  termination  before 
softening  has  been  pro<hio<eit. 
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The  pathological  process  in  cases  of  emboliBoi  in  winch  the  embo- 
lus is  of  liat;tiM'ial  itrigiii,  us  in  nlit-nitivf  enrlo(Mr(lili.«,  or  in  pyaemic 
emboli,  i»  somcwlmt  diflt-n'ul,  as  thirre  is  au  ucule  fiicL-plmliiia  of  limited 
extent  sec  up  in  the  necrotic  ana.  In  addition  to  the  fatty  degenera- 
tion there  is  an  intiltration  with  leuoorytes  and  the  produrtton  of  pus 
in  M'hicli  mimt-oipinii^mi*  art-  fouiii  1.  I  ii  siioh  «i««  tlmn;  is  a  U-ndwiny 
of  the  prm^Kss  to  oxtimd  l«'vond  the  limit  of  the  tissue  fii-st  dt-privcd 
of  its  IiIchmI  anil  Ui  the  prtHltic^tioii  of  an  <-xtenrtivi>  eiuvplmlilii^ 

A  fatty  lU^- lie  ration  and  a  necrosis  of  hniin  tiwne  fnlhiw  the  occlu- 
siou  of  the  vessel  on  ttie  third  day.     Id  the  eoPtencJ  tittsue  there  are 
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OMilpnllQCvndiftortllL  TIm  IbUimi  ti  umllr  thl«keBi>il.  kml  mmv^uOF  at  tbi-  luiwu  (■  SltuJ  Irr 
4«puail  ur  Qcvl]r.«q[anl«B4  Usmb  llwl  bM  nndergnnu  taUf  dqcnucnlliMi  lii  iln  iwlcr  pan.  A  lkr<MU> 
Imi  U  fro  mdlMnful  'lo  iMw  aide  to  lb«  toUto^  II  flted  Um  vqmcI,  tmt  CQOtiwtod  tluring  Uh  pnnm 
of  lunlmlng  iIk  (poelBcn. 

at  first  extnivasatinns  of  blood  and  pij^ment  fj^nulen  (red  softening); 
later,  after  four  weeks,  thew?  are  ahworbej  and  tlie  tiiwiie  in  a  fttage  of 
fiitty  de^neration  h  yellow  (yellow  goftjeuing).  If  there  is  simple 
necnwds  without  extravasation  or  fatty  de^ncnition  in  the  white  mat- 
ter, the  brain  has  its  natural  color,  but  i«  soft  (whiri*  siift<Tiiiij;).  Round 
(puoule  tx?lls  are  evt-rywhere  to  Ik*  found  in  this  softcurd  lin^ue,  and 
are  mintrled  with  drops  of  myelin  in  all  i<tages  of  fatty  dt^neration. 
The  periva.<(eular  Bpuc<.'s  are  filleil  with  leuaxiyles  ami  Hrnall  i-ells.' 
The  softened  tii^tiue  midiTgtMA  lii|uefuetion  or  becomes  organized  liy  ■ 
connetrtive  li^^ue  growih.  This  is  i'urmed  partly  hy  hy|)erpliisia  of 
the  glia  and  |Hirlly  from  the  eianieelive  tts^ne  of  the  smaller  vesaclfl 
which  proliferates.     It  conlrscts,  leaving  a  depression,  or  a  cavity,  or 

*g«e  FricdnuuuL  HaoJbk.  tier  |)alb.  AxuL  dm  NemnBTsteiiB,  S.  480,  1903, 
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a  8car.  In  some  casf^s  a  cyst  with  smootli  walU  and  eemuK  contents  is 
Ibrniwl.  Such  a  small  cysl  is  shown  in  Fig.  254,  in  tlie  midst  of  a 
diffuse  tumor  of  tlie  optic  llinlamiis.  The  hvk  of  the  area  of  softeaiiig 
and  of  the  siibscquent  scar  may  be  very  sniull,  so  that  at  the  autopsy 
a  mere  patch  of  sclerottis  U  found.  On  the  other  baud,  the  aoftcning 
may  involve  almost  an  entire  hemispUere. 

OwMsionally  bilateral  lesions  are  found.  Socondarj'  degenerations 
follow  softening  exactly  similar  to  those  following  hemorrhage,  already 
described. 

The  sitnntion  of  an  area  of  softi-iiliig  due  lo  einlxdism  is  not  wholly 
a  matter  of  accident.  As  the  majority  of  emboli  come  from  the  heart 
it  is  natural  that  emboli>;m  of  the  left  hcniii^phere  should  be  more  fre- 
quent than  tliat  of  the  right  tiemisphere ;  (the  ratio  is  five  to  four 
e^aefl),  the  cour^  of  the  bUK>d  current  from  the  aorta  being  more  direct 
into  the  left  (^n)tid  artery.     Such  an  embolus  if  large  enters  the  middle 
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Otilti«nili«g  codartrrliU  TbIckralBf  of  all  tkveoMaof  tlw  anvrr.  Tlieltitima  tiu  DnenwlMi 
ui>uii  tliB  lunrn.  The  ww  |[hu«  htt  uD4«rg«ih>  bUj  itogeMnUiob,  mkI  u  (atiildfnUc  maw  of  tOtf 
df brii  ia  >bicli  chukaterla  crrata]»  caa  ba  mui,  1I«  betwwia  It  tud  Um  oadla,  A  tbraninu  is  mut 
■ilbHcnt  to  the  Idiibim. 

cerebral  artery  and  Klops  it,  or  one  of  its  hnmches  in  the  Sylvian  fissure, 
thus  causing  a  nocnKsis  in  tlie  (x-utnil  un-u  ui'  the  brain  cortex.  If 
SDuUl  it  is  more  likely  to  go  directly  up  mth  the  blood  current  into 
one  of  Uie  bnutche«  of  the  middle  cerebnd  that  enters  the  perforated 
apace.  It  is  found  lluit  (iO  per  cent,  of  emboli  enter  theM>  vessels,  25 
per  cent,  enter  one  of  the  braoehes  of  the  Sylvian  artery,  and  the 
remaining  I.t  per  cent  enter  some  of  the  gmaller  hranehos  of  tlie  braia 
axis.     Softeuing  of  the  eerel>ellum  fnun  cmljolism  is  very  rare. 

The  situadou  of  the  area  of  softening  due  to  thromhiMis  de[K>nds  on 
tlw  size  and  position  of  the  thrombus.     It  is  deierraioed  by  stotisU*^ 
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that  thrombi  form  lu  tlie  following  cerebral  vessels  in  the  nnler  named, 
viz.,  niitidle  <Y'ri-br:il  or  iu  bmnchwi,  baftiliir,  vertebntl,  anturior  oere- 
bral,  iinil  [MwUTior  forcbni!. 

The  [Mitliulo^irtil  cbanjrfs  fKlhiwiiig  tliromlMwis  <liffcr  in  no  way  from 
those*  due  to  cmbulism. 

Tlie  n-lativf  fi-Lfjueiicy  of  these  bmiu  lesions  may  be  fpithered  from 
the  following  statistios.  In  1908  consecutive  autopsies  at  the  Presby- 
terian Hospital  there  were  112  caaen  of  eerebnil  hcmorrhaj^  and  48 
cnses  of  ocrebml  w>flcning.  Old  soars  were  found  in  ten  brains,  and 
cygtB  were  found  in  thirteen  bniins,  all  !mt  two  in  the  bfl^  ganglia. 
In  H  few  itiivii  niulUpli:  Icsiiin^  vn-tv  fuuuil. 

The  sitiuitjon  of  the  heraorrliapea  and  softening  was  as  follows  : 

Table  X.  —  SrrvATtOH  op  LEstaxs  im  AivpLKxr. 

Fmntal  Inhe 30  a 

Pariclal  lotw. 10  10 

Ocicipital  Uihe ■'t  4 

TemDonU  Iol>c 0  fi 

CMioate  nui-I(!i» 8  3 

Lentivalftr  nucleus 14'  H 

Optic  tlinlunut 10  4 

Internal  caiMUle 18  A 

Lalviml  vuntriclv 10 

Pons II  I 

CvnbeUum 4  4 

lafcrior  peduncle  of  eervlicUutn     ....  1 

ITnder  corpora  qiiMlriiffniina.         ....  4  1 

On  Boor  of  rourili  vi'riirii-lt*    .....  2 

OenlnJ  ptuX  vi  nvn-bml  )i<auiH]>lK:(ti       ...  1  6 

Multiple  small  henMirrbagcfl 4 

Etiology. —  Males  are  more  frequenlly  affecte<l  by  the  ViiAeuIar 
diseaitoK  than  ffmalcH,  and  hence  dcutit  from  apoph^xy  oiM'Urs  ofteiier  in 
nu^n.  Of  one  hunilre<l  oonsocntive  cnurt*  of  my  nwn  eip:hly  were 
males.  No  :ij^  is  exempt  fmm  cercbnil  hemorrhage.  It  may  *»r:<'nr 
prior  to  birth,  and  the  infant  may  be  born  with  a  clot  in  the  bmin. 
Itnptnre  of  tlie  vcjwcIs  is  tlie  proUible  cause  of  the  majority  of  ea^es 
of  infantile  cerebral  palsy  which  follow  traumatism  4luriu}>  labor  or 
severe  wmvulsions.  Hem-e  the  lesion  may  (xx'ur  in  infancy  or  child- 
hood. But  pcrsiiMH  in  middle  life  an-  mo.*>l  liable,  tho  age  from  fi>rty 
to  fitly  iK-ing  (he  age  at  which  the  greater  number  of  dejithn  <K\!ur. 

Taslx  XI.  — AoE  or  Ottver  }y  Apufuaiy. 

Vmtm  <4  niKiiilcir,  *iih  Butui»r.  Wllbsnt 

„ . vititjmr.  TM»T. 

A0k  TiHitti.  Una*,  GiDtno,  SUtr. 

1  to  SO  ...    8  4  IV  12  43 

SI  "  30  ...    7  e  19  «  3S 

81  "  40  ...  17  10  fl7  16  T» 

41  ••  aO  .        .  4.-t  11  31  «3  128 

fil  "  00  .        .        .  24  7  19  62  102 

fil  -  70  .        .        .  ^  10  36  41  97 

71  *•  tffi  .        .        .    A  «  n  U  46 

81  "  90        .„  ...  ft  t 
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When  the  eomlition  of  endarteritis  is  present  aay  severe  effort, 
physif^l  or  nienUil,  any  smlilcn  ennitloiml  shock,  any  Huildt'n  exposure 
to  cold,  a  blow  on  tlic  head,  or  iudiU^uce  in  aleohol,  or  the  use  of  a 
stronf;  heart  stamuhiut  may  cause  a  rupture.  Thus,  lifting  a  heavy- 
weight, straining  at  stool,  die  eftorl  of  roii^hinp  viv)Ipntly,  or  vnmiting;, 
and  the  eftiirt  of  nmniiig  fast  have  been  the  active  caiuses  of  an 
apoplexy  in  cases  of  my  own.  I  have  swn  two  ca.-y*  in  irliililn-n  suf- 
fering from  whuuping-cHuiglt,  I  have  known  a  sudden  grief  and 
sudden  fright,  and  also  a  long-continued  anxiety  followed  by  dJsup- 
pointnieiil,  imd  in  several  cases  a  fit  of  rage,  to  be  the  cause  oi  a 
heniiplegic  or  apbasio  attack.  1  have  known  many  cases  to  follow  a 
debauch.  A  cold  bath  lias  been  known  to  t-ause  an  attack,  but  this  I 
have  seen  but  onee,  when  it  was  taken  soon  after  a  hearty  meal. 
Gnuit  belicvfis  that  strychnine  and  quinine  in  Xixv^  doses  may  cause 
an  titlai-k.  I  bave  seen  two  attacks  in  a  young  woiiian  wibjci-t  to 
purpura.  Oj)pcnhcim  records  a  case  of  heniorrhagt.'  in  the  brain  fol- 
lowing ail  i>jHTdtiun  for  bli-Ldiug  piles.  The  operaiiou  wa.s  followed 
by  heniorrhiige  from  the  lungs  and  from  the  bladder  l>efore  the 
ajxiplexy  occurred.  The  sudden  arrest  of  menstruiuion  is  siiid  to  have 
niiiwil  apoph'xv.  A  hemorrhagic  sonn-limrj*  oi-cun*  during  a  si;;vcre 
epih'ptic  fit.  This  la  a  common  history  in  children.  CVrebral  heinor- 
rluige  is  the  e:uiseiif  d(.>:ilh  in  many  t««es  of  ehninic  ni'phrilis,  lM'<-nu8i? 
of  the  existence  of  hypertrophy  of  tlie  heart,  and  of  disease  of  the 
arterial  walls,  which  are  constant  accompaniments  of  that  affection. 
The  incre-ised  intra-arterial  pn^ssnre  prothiced  by  the  force  of  the 
bliMMl  thrown  up  from  the  hvp'rtrophicd  hetirt  is  n>sponsibli^  for  tJie 
nuijority  of  cuses  of  cerebral  fieniorrhage  occurring  during  liright's 
<liseagc.  Oises  of  hemiph-gia  occurring  with  or  after  di|ilitbcria, 
scarlet  fever,  ami  pneumonia  are  <lue  lo  ruptnn>  of  (lie  arteries.  It  is 
pftssiblc  that  the  toxiiLs  nf  the  disease  weaken  their  walls. 

The  condition  of  the  bloo^lvesiscls  in  purpura  may  lead  to  cerebral 
hemorrlmgc,  also  the  state  of  the  bUsMl  in  pernicious  autemia  and  in 
leuoooythoimia. 

The  eauflcjt  of  embolism  are  cardiac  diseasft,  with  the  formations  of 
vt-gi'lalinns  upon  the  valves  or  uf  smidi  fibrin  <le|ir>sits  on  the  rough 
endf»cardiura  which  arc  washed  into  the  circulation.  In  ulcerative 
end(X!iirditis  these  contain  uuinercais  micn>-(»i^misnis.  Similar  emboli 
may  come  from  the  interior  of  the  larger  arteries,  and  atheroma  of  the 
aorta  is  occasionally  the  cause  of  ccrebnil  on))>oli'«m.  An  embolus  in 
a  small  vesstd  may  arise  from  a  thrombus  iu  a  larger  vessel. 

Clots  may  also  come  from  the  lungs  and  even  from  tlie  veins  of  the 
body  by  way  of  the  larger  veins  in  tlie  lungs.  Thus  cerebnd  embolism 
is  n  fi'eqiient  cmniplifiiiion  of  tuUTculous  disutst-  of  the  lungs  and  an 
occiiHioaal  eomplic:ition  uf  pnennioniu.  I  luive  known  two  copses  to 
follow  phlebitis  of  the  sapheiams  vein.  In  these  cjises  sciimdary 
thr«tmbi  from  the  lung  were  the  probable  «nise.  The  exciting  csiuse 
of  the  embolism  may  be  a  sudden  physical  effort  or  a  sudden  mental  or 
emotional  shock. 
31 
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The  cause  of  thrombosis  is  any  form  of  endartcritiB  which  narrowtt 
the  bIo4Mlvt*ael  and  finally  oblitcnuc-s  its  himen,  lending  w  an  ob- 
struction of  the  blood  furrc'Dt  and  to  the  formiition  of  a  clut.  ()l>- 
Utcmilu);  cndartt>i'itis  of  ftyphilitJc  origin  islliu  tistuil  (imditioii  luirHiig 
to  8U<'h  a  filling  itp  of  the  ve^si.-],  and  as  it  in  a  vtTV  commr)n  lunditioti 
it  is  the  a<?tivi'  raiUH'  of  tlie  niujority  uf  eiises  of  ajwjdi-'xy  iu  young 
perwms,  Tn  f)u;t  it  may  lie  statod  witliout  hesitation  that  the  vast 
majority  of  cases  of  apoplexy  (xrurriuf;  before  die  age  of  forty  are  due 
to  Bvphilitic  eadartericia.  Senile  eadartcriits  is  aJfto  very  common. 
The  i-xciting  riiitm  of  the  formation  of  a  thrombus  is  anything  whioh 
weakens  tlic  action  of  the  he^irt  and  ilvns  t^Iows  iho  bliHKt  nurriMit, 
Vauv's  of  ajxipluxy  iH»!iirring  iluring  siwp  are  usually  casea  of  Uirom- 
bosis. 

Fia224. 


BlUunlMftMiIi)jorUwtenUcui*rnuel«i&ncrcup<it*ciBlng.    (LarktD.i 

Fig.  S24  kIiows  n  condition  of  soAening  in  both  tTorprira  striata  con- 
sciiuent  n]xin  throniboni-i  in  a  aise  of  gjw  ]wiiHimiiig.  The  artery  snp- 
plying  the  U'nticular  niielens  turns  at  a  right  augU-  in  ifs  fuiirse.  ■  If 
the  heart  is  weakened  the  current  of  blo«Kl  is  arre?4iMl  at  lhi8  turn 
stasis  occurs,  a  thixtmbus  forms  and  softening  n-sults.  This  is  the 
oaui<e  of  death  iu  fatal  cas(.«.  It  is  the  caui<e  uf  muiur  paralysis  iu  those 
who  n-cm'er. 

A  general  Mate  of  wiakneAS,  a  eyncope,  the  reaction  which  follows 
effort,  tiiental  cxeilemcnt,  or  cmoiiunal  ehoek,  a  fright,  or  a  nindltion 
of  exliaitstiun  fnim  nialnutntion  or  slurvutiuu,  may  induce  such  a  state 
of  wrakucss  in  ihe  heart  im  to  lead  to  a  stasis  in  (he  vessels;  ami  if 
BUdli  a  stasis  occurs  in  a  vciwol  whi»sc  lumen  is  contriri*Hl  nr  who^w 
wall  is  rough  a  clot  m:iy  forrn.  It  is  not  certain  whether  pathologi^iil 
states  of  Uie  blood  uuy  lead  to  the  formation  of  clots  within  the 
venehf  though  this  is  the  theory  which  accounts  for  the  cases  of 
thrombosis  rM?curring  in  infectious  dij<«ases,  in  phthisis,  in  gout, 
rheunuitism,  auiemia,  chlorosis,  leuoiw^thcmia,  and  iu  tlic  puerperal 
state. 

Symptoms.  —  The  symptoms  produced  are  so  nearly  alike  in  cases 
uf  hemorrhage  from  u  vessel  and  softening  due  tu  obstruction  in  a  vewel 
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that  they  may  Iw  dtttoribed  together.  It  is  admitted  tliat  in  extreme 
cases,  wich  as  a  larjje  hemorrhiige  or  a  small  t'mlK)li»ra  tliey  diffl-r 
widely,  and  that  tben  a  clifi'fiYiiiiauon  can  be  reacliwL  But  it  has  Imicq 
my  experience,  from  a  study  of  a  large  number  of  such  cases  during 
life  aud  a  corn|mrison  of  Bym|)lom9  with  palhnlogical  findings,  that  it 
19  not  possible  to  arrive  at  a  positive  aeeiirate  diagnoais  between  a  clot 
and  a  «oftenlng  in  more  than  one-buU'  ofthe  caaes.  Heace  these  Hymp- 
toniM  are  here  discufssi-d  together. 

Premonitory  Symptoms. —  In  all  <!aae«  of  endarteritis  the  patients 
siitlV-r  from  svinploms  r>f  dlstiirhanee  of  the  circulation  in  the  brain  for 
9i>rae  months  or  evi-ii  ye-iirs  liefore  an  swttiul  attack  of  an  iijiopleetic 
nature  o<;cur»,  Millury  mienrisrasi,  however,  do  not  ustudly  produce 
juiy  symptiims,  and  may  he  latent  until  they  buret.  The  catiea  which 
uniformly  e^-aiie  prodnmuita  arc  casiii  of  eerebral  eiuboIi«m  due  to 
lie»rt  dimsim-  or  tliow  not  nrtsiu}^  fnun  endarteritis. 

TheM;  symptoms  nre  [►eeuliar  sensiitiong  of  oppression  in  tlie  head, 
an  internal  piTesMUix-,  tlio  ^>ut«iuion  of  a  Ixind  alwrnt  the  forehead,  or  of 
fulness  and  pulsation  of  the  vessels.  These  come  and  go  irrt^ularly 
for  months,  sometimes  after  physical  or,  more  commonly,  after  mental 
effort  or  emotional  exeitemeut;  sf)nwtimes  in  e<fnne<HiMii  wiib  iitmos- 
plieric  changes,  tn  which  some  pcTsons  are  parlieuhu-ly  misccptible; 
SpnietinK'fl  wjihimt  known  cause.  The  influcm-e  of  alcohtilie  titiniuhinta 
ia  more  (piickly  felt  by  persona  who  havt-  eudarterilis,  and  in  such 
persons  di^fturltttnces  of  digestion  uro  likely  to  cause  vertigo  and 
headache. 

Headache  ia  probably  the  most  common  CTinptom  of  enditrtcritis. 
It  is  nsimlly  a  dull  fnmtal  or  occipital  pain,  rarely  unilateral,  and  vary- 
ing in  inlenslty  from  hour  If)  hour  while  it  la^tK.  Jt  otx-nrTi  alter  mental 
or  physiuul  effort  or  very  often  ai^er  anylhiug  which  exhausts  tJie 
strengtli  or  depletes  ttie  nutrition.  It  may  !«•  due  tocongeslioii  of  lJ»e 
brain,  and  is  then  slnnvn  by  a  redness  of  the  face,  with  disten<led  veins 
and  red  eyes  and  a  feeling  of  fulness  aud  pulsiitiou.  It  is  equally  fre- 
quent, however,  in  conditions  of  cerebral  antemia  aud  malnutrition  ;  for 
pide,  ill-nourishe<]  persons,  or  those  who  kive  had  exhausting  diseases, 
or  who  liave  a  weak  hrart  are  jnst  as  subjei-t  to  headache  ns  are  the 
plethoric.  In  such  patients,  however,  there  is  no  eonge^liun  of  the 
fiiue  and  eyes ;  and  the  pain  ia  often  felt  in  the  vertex.  Ucaflaehc  is 
rarely,  if  ever,  a  txmtinnons  symptom,  ami  iJie  atincks  are  i^jmetimes 
i'vw  and  iufref|Uent,  in  other  cases  very  comniun.  Few  putienls  escape 
prior  to  an  Hpnpleetio  attack.  Tiie  headache  in  syphilitic  raises  is 
usually  felt  in  the  ufteniiH>n  and  evening.  It  is  n-miirk:ilile  tluit  very 
severe  and  persistent  headache  often  disappwirn  at  once  after  un  npo- 
plectjc  atlnck.  AVhcn  such  an  attack  is  foUowed  by  severe  or  persis- 
tent hcjidache  the  prognosis  is  most  uufuvond>Ie. 

Atfackg  of  rertiffo  are  among  the  comm'in  symptoms  of  endarteritis, 
coming  suddenly  after  eflbrts,  such  as  straining  at  stool,  running,  or. 
lifting  weights,  or  after  excitement,  or  in  pertains  of  wenk  heart,  after 
a  meat     They  usually  alarm  tlic  iudividual,  being  someUmes^  but  pot 


484 


CESEBBAL  DISEASES  OF  VASCVLAX  OEIGIN. 


of^cD,  bad  enough  to  cause  Btaggenng  or  the  need  of  lying  down. 
Tliey  are  wiiiiiiionly  morely  of  Ilu?  nnturo  of  a  bciihc  of  8wa>Hn)i,  or  a 
gtcnfic  of  unrcrtniii  t^tability,  or  of  a  mnvftneiit  of  llie  floor.  It'  a  person 
\\a»  a  wvert"  iittiick  of  vertigo  with  iimliilily  1o  rise  and  with  ntUmdiuit 
foiutiiet^H  uud  vomiting,  it  iti  probably  tluc  tu  the  forraatiuD  of  a  anmll 
tbrumbuH  or  to  a  minute  hemorrliajfe  iii  the  cerebellum.  Sucli  attacks 
ortcn  pajM  (iff  and  leave  uo  pTuiaueut  trac*,  but  occrtainnally  they  are 
folldwi^l  wHiii  by  more  serious  sympioius. 

Iiuitimnia  ih  a  symptom  of  einLirteritis.  The  pnliculs  t^ituot  get  to 
sltt'p  oil  going  to  l>eil,  and  lie  mid  t<tftfl  and  think  and  worry  ;  finally 
th(y  are  ex!aiu«tcd  and  full  iTito  u  light  sh-ep  in  whicli  they  twitch  and 
turn  and  are  truubled  by  dislE*cssing  drt-anis,  waking  in  the  nioniing 
witJiout  any  sense  of  rest.  This  is  a  comiition  commonly  a!**x'lateti 
with  oongeiition  of  the  brain.  It  may  be  due  to  too  forcible  heart 
action,  as  in  eaacM  of  en<larteritis  associaleci  with  nephritis  and  hyper- 
trophy of  tlie  lert  ventrielo,  or  m  cat*i'S  where  the  :iriene«  ore  «t  rij^d 
as  to  have  loHt.  iheir  ehiNtirily  and  jxiWit  of  phyHidhigiml  contmcTion 
dnring  sleep.  After  tliis  kind  of  insimniii  niplure  of  (he  artery  with 
the  furiuatiou  of  a  clot  is  more  common  than  lhnMiil>os)s.  In  other 
caseti  the  ub»«truetioQ  to  the  cin.'ulatioii  cauw.^  int^imniii  by  ilepriving 
the  hniin  of  UIikk)  iind  nutrition.  In  thin  (r'>n<tittoii  the  patients  art* 
unusually  •li'owsy.,  doze  in  tli<'  daytime,  efiwrially  uftor  nie:df,  and  f:dl 
ash-ep  06  soon  as  they  go  to  IxhI.  They  sleep  tnyivily,  often  snoring 
when  this  is  not  their  habit,  but  after  three  or  four  hours  they  wuke, 
and  then  cuimot  get  U.>  sleep  again.  The  insomnia,  therefore,  in  such 
patients  is  wor^  in  the  early  moruing  hours.  They  wat<'h  the  day 
break  and  are  early  risera.  This  type  of  iDsomuia  is  more  difficult  to 
treat  suece»ifully  than  the  other  1y{)e.  For  while  tlie  former  can  be 
cured  by  warm  tialhs,  by  hot  drinks,  and  food,  by  the  synthetic  hyp- 
Doties  and  bromides,  the  latter  often  is  intractable.  Sometimes  a  light 
mesil  Uiken  in  the  night  on  waking,  or  a  heart  stimulant,  is  tbilowod 
by  a  nap,  but  hypnotics  are  uaeless.  ThctH'  pjitients  orteu  have  their 
apoplectic  attacks  during  tlie  night,  and  it  is  usually  due  to  tlirombosis 
rather  tluin  to  the  rupture  of  a  vej*sel.  When  syphilis  is  the  canac  of 
endarieriiis  the  patients  usually  have  difficulty  in  getting  to  sleep  edrly ; 
but  iliov  jilecp  heavily  and  are  wakenwl  with  dithciilty,  tn'ing  clnKe«I  for 
Slime  momeiiis  aOer  M'uking, 

Mrniai  «tfmptotnji  are  frequent  prtKlrumata  of  an  apoplexy,  and  are 
oAea  present  ia  a  slate  of  endarteritis.  These  may  eonsit^t  of  a  eense 
of  diilienlty  in  fixing  the  attention,  a  defective  memon.'  of  names,  a 
slight  tendency  to  use  one  word  in  plain.'  of  another,  n  confusion  of 
thoughts,  or  even  an  inability  to  think  without  eons«^'ious  effort  and 
distress,  and  a  murkcl  emotional  titate  <hie  to  a  hick  of  se1f-c<introl. 
Thus  patients  may  Ix*  irritable  and  imimtient  on  slight  niuse,  may  get 
enrageil  at  litth*  things,  or  may  laugh  or  cry  with  hardly  any  pnivocn- 
tion.  It  ifl  oomraon  for  these  symptoms  to  be  ass*Kriiitcd  uiih  hiiidai^he 
and  to  be  of  temporary  character,  passing  away  witli  the  pain.  Fatieutii 
may  suffer  for  many  months  from  these  mental  symptoms,  and  such 
symjitotiis  may  be  tlie  oidy  ones  observed  even  in  au  attack. 
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SaigatioM  of  marJmeM  to  one  arm  or  in  one  leg  or  in  one  entire  side 
are  nut  unconinumlv  f<»mp]ained  of  by  persons  who  are  tiie  subjects  of 
eu(lnrtt'rititi,  ami  are  very  i.'omnjon  prodromatii  of  an  apoplexy.  In 
two  hundre*!  consecutive  coses  of  apoplexy  in  my  private  practice  of 
which  T  (jave  full  Iiistorie.s,  a  (^nmplaint  of  preewling  numbness  had 
beeit  made  in  ei(rhty-i*ix.  This  cousists  of  a  linf^lliiifr  fi-t-liny;,  or  ihe 
same  sensation  as  when  one's  foot  is  asleep.  It  Iaat«  a  few  rnonienta 
or  even  a  day  or  two,  and  then  putueu  off.  It  may  be  prodii(»<I  ex- 
perimentnlly  in  one-half  of  the  body  by  comprcasinK  the  opposite 
rariitid  arti^ry,  and  lieni-e  \n  due  to  a  disturbunoe  of  the  circulation 
pnidiieing  anieinia.  WIumi  mmM  an  iittiink  uf  numbDeas  wakens  a 
person  at  tiiffht  it  tiiay  eaiiee  much  alarm.  It  is  not  to  be  c«>ufounded 
with  local  pressure  on  the  ulnar  nerve,  as  it  is  diffused  over  the  entire 
hand ;  nor  with  tlie  uunib  Kngcrs  of  acro-pancslhcsio,  which  la 
bilateral ;  nor  with  venous  stasis  in  the  limit  from  pressure  which  ia 
attended  by  CH)ni^F*tjon  and  jtain.  It  may  remain  permanently,  under 
which  clreumstances,  an  actual  rupture  of  a  vessel  or  a  (*ta«is  of  blr>od 
in  if  hati  (H,t-un-reil.  And  after  an  attack  of  updjilexv,  with  or  with- 
out [Miralysis,  numbness  in  the  affe«*ted  side  is  almost  always  pre-sent 
and  nuuiins.  Heucc,  when  such  alUicks  vi  numbness  occur  lliey  arc 
an  infallible  warning  of  the  danger  of  apoplexy.  Yet  I  now  have 
patienl8  under  my  care  who  have  ha<l  many  such  attacks  for  several 
years,  but  never  have  had  anything  more  serious.  The  numbneiw  ia 
rarely  aitende<]  by  an  ol>je«itive  aniesthesia.  It  is  a  purely  subjective 
symptom.  Smu'linies  a  slight  awkwanlni-HH  tt4  ai^ nriat^x]  with  It,  but 
when  an  actual  ataxia  develoiw  it  is  because  a  lesion  haa  occurred. 

Ti'wment  aUacks  of  aphasia  or  uf  unilateral  pandysis,  usually  of  one 
hand  or  fiwt,  occasionally  precede  n  ivernianent  attack. 

liinffing  in  tht  ears,  noises  like  bvlls  or  whistles  heard  ;  ffaifies  oj 
liijhl  iM'fnn?  the  eyes,  or  a  sudden  sense  of  blindness  in  one  side  piissiiig 
o(r  in  a  few  moments  ;  a  subjective  sense  of  a  had  odor  or  an  unuswd 
tfuU  have  («:eiirretl  in  different  jiersons  as  prodromata  of  apoplexy 
and  as  symptoms  of  endarteritis,  but  are  far  less  common  than  the 
other  symptoms  mentioned.  Hemorrhage  from  the  nose  is  cnmoion  in 
persons  with  eudarterittH,  and  retinal  hemorrhages  are  sometimes  found 
by  opbthalmusci^pio  examination. 

Tho  priKlromata  of  an  ajM>plectic  aitat^k  may  iKTcriir  for  many  months 
or  yeary  ami  never  be  followed  by  a  stroke.  They  should  never  he 
di.sregarded,  however,  by  patient  or  phy.sieian,  and  it  is  far  better  to 
take  |Kilns  to  avoid  the  active  causes  of  a  cerebral  hemorrhage  or 
thrumlK>s)s  than  t')  suflcr  its  consefjueucca. 

Some  form  of  prodroma  had  been  felt  in  more  tlian  oue-half  of  my 
two  hundn-"!  c-t-Hes. 

Th«  Apoplectic  Attack  which  annouucos  the  occurrence  of  a  cerebral 
hemorrhage,  or  an  eniI>olism,  or  the  formation  of  a  tltrnmbiis  is  always 
of  sudden  onset  and  causes  a  great  mental  shock  to  the  jNitient. 
Apoplexy,  the  (idling  as  if  struck  down,  is  not  always  attended  by 
unconsciousness.     lu  fit^y-four  out  of  two  hundred  cases  a  loss  of 
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ooaBciousneas  occurred.  But  in  tlie  hoRpital  pBliRiitg  observed  the 
proportion  was  much  greater,  and  iu  patientj^  wlm  die,  nm'oiiHenoiisiiiws 
al  tiie  onset  is  tlie  rule.  The  coma  is  attended  by  stertoroua  breatliiiig, 
by  full,  alow,  tense  pulse,  not  irregular  or  intermittent,  by  marked 
venous  oongeslion  of  the  face,  and  by  eomplet.p  rebxatiou  of  the  limbs, 
so  that  it  in  sometimes  diffieult  to  det^'rniiue  whether  one  side  of  the 
bixly  is  iMinilvzeil.  In  wjine  (■:i>«'S  the  head  and  eyes  are  turned  toward 
the  lesion.  The  pupils  are  usuidly  diluted  in  cusva  of  heniorHiagt*, 
the  one  on  the  side  of  the  lesion  l)cing  the  larger,  and  they  fidl  to  rem^t 
to  light.  In  ptms  lesions  they  are  wmlnieted.  The  eonieid  refles  is 
lost,  so  that  irritation  of  the  eye  does  not  t^use  a  wink.  Iu  eai?es  uf 
hemorrhage  distention  of  the  retinal  veins  has  been  ohserved.  Tlie 
temperature  usunlly  fallfl  at  firnt,  and  then  l>egin8  to  rise  within  a  few 
hours,  ilie  [lundywd  (*ide  iH-ingji  degn-e  higher  than  the  otlier.  There 
may  !«-•  an  iiuiiu^liat^*  unconseious  evat^utitton  of  the  blaihler  and 
reetum,  if  ttieue  are  lull.  If  not,  there  is  u^iually  retention  of  urine 
during  the  p('ri<Ml  <d'  uneonsoitnwuesH,  and  tho  hhidder  h;w  to  be 
emptied  by  e-atheter  to  avoid  its  ru{)ture.  T)ie  gt;Lte  of  eoma  may 
ctintinue,  the  t«^m|»erature  may  rise  to  104*'  or  105°  F.,  fcdcma  of  the 
liuijiis  nnd  hejirt.  failure  nmy  fulhiw,  and  the  [jatient  miiy  die  within  a 
f(-'W  hiiurs  nr  on  tlie  folluwiiig  day.  Oreartioimlly  in  p4fn*(ni8  of  g<Hxl 
vitality  the  fiita!  result  may  lie  delaye^l  as  Inug  as  a  week,  cotisciousuesB 
never  returning.  In  tliewj  eases  the  greater  relaxation  of  the  limbs  on 
one  aide,  a  ni:mitesl  drawing  of  tlie  fiiee  and  eh^vatiim  of  tlie  comer  of 
the  muuth  on  the  nou-pamlyz^d  .^Ide,  with  dribbling  of  A-illvft  on  the 
other  Mih',  the  failure  Ut  eljelt  reflex  movements  by  prii-king  one  nide, 
Uie  loss  of  8kin  reflexes  ami  ]o.ss  or  exaggeniliim  of  tendon  reflexes, 
the  iKX'urrenw  of  automatic  or  instinctive  movements  on  tlie  nou- 
pflmlyzed  siile,  or  a  mnrke<l  amtraeture  of  the  arm  ami  leg,  indieale 
the  existence  of  a  hemiplegia.  In  ouc  girl  who  never  recovere<i  eou- 
Bciousness,  and  whose  lesion  was  an  extensive  hemorrhage  at  the  base 
after  fracture,  any  nttflmpt  to  uncover  tlie  binly  cansed  an  uutonuitin 
grasp  and  effort  to  draw  up  the  bedelothiug  on  the  nn|)amlv7^l  side. 
The  condition  of  <!oma  is  more  likely  to  fwenr  wlu-n  the  Icsitin,  either 
a  elot  or  softening,  is  deep  in  the  hemisphere,  Is  neiir  the  lateral  ven- 
tricle, nr  involvi-s  the  nptie  dialnmus.  It  is  also  an  indication  of  a 
large  hemorrhage  or  the  plugging  of  a  large  vessel.  Extensive  corti- 
cal clots  or  thn>mbi  almout  always  cause  c»»ma,  but  small  ones  do  not^ 

The  eonditiou  of  coma  is  usually  atiende«t  by  a  marked  increase  of 
arterial  tension,  as  shown  by  the  Itiva  Kocei  iippuratiH  and  by  the 
iMiunds  of  tlie  lu-art.  This  is  the  pii>I>able  cause  of  tlie  increased 
secretion  of  urine  which  always  follows  an  attack.  Tlie  urine  if  ex- 
amined is  i>nen  found  to  contain  albumin  aud  s(»metinies  sugar,  which 
disap)>car  within  u  we^k  after  the  attack,  and  may,  therefore,  be  due  to 
the  incrcasi'<i  arterial  pressure. 

The  attack  of  ajioplexy  may  be  attended  by  a  eonvulhimi.  This 
may  \)c  geuend,  and  if  rejMsitcd  Is  an  indication  that  tho  clot  has  burst 
into  the  ventricles.     It  is  a  most  tmfavoniblc  pn^gnostic  symptom. 
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The  convulsion  may  also  bo  unilateral.  This  is  an  almost  infallible 
sign  uC  a  lesion  of  ihe  cortex  in  the  central  n^jiion. 

If  the  |«itiont  nvovcrs  oonapinudnpjw  tttW  the  attack  (he  mind  ib 
UMially  very  Jiill,  and  rc.sp<inw_'  to  (inL-stiiins  in  for  mmie  luiura  i»i|mft- 
sible.  Tin'ii  atU'inpta  to  tiilk  aro  nmdc!,  ami  if  there  is  no  aphasia  they 
raay  be  intelHjrent.  Frequently  it  is  iwrue  days  before  the  patient 
re«o^iEe«  \\ia  i«urrounding8.  As  the  mind  beonies  clearer  a  definite 
eetinuile  of  the  BVinptoma  pi-esent  liect»me8  possible. 

In  the  nmjority  of  esisc*  jxtrnf^MiA  is  fonnd.  Thi«  waj*  jinv-wnt  in 
one  hiindiXHl  and  wventy-peven  out  of  t^vo  Imndrwl  patients.  It  occurs 
in  the  form  of  hemlplej^ia  and  nffeelfi  one  side  of  ilie  IxhIv  only.  The 
face  is  dniwn  to  th<'  n(in-])amlyzed  Hide,  as  there  is  no  longer  any  oi>- 
positioa  to  the  normal  tone  nf  the  niin-|Kinilya'd  nmsele-S.  This  gives 
an  imnninRil  apjvarnnce  to  the  faee  which  sometimes  leads  the  unprac- 
ti(v-d  i>br«^rver  to  ^iip|>t)se  that  tite  dniwn  side  is  tJie  one  which  is 
pandyzed.  The  niuseles  ubiiut  the  eye  whieh  elose  the  lids  are  not 
involved,  and  thiLs  tlie  fatriid  {uindy^is  in  lieniiph>[;ia  diflers  from  that 
due  to  an  aOeetiou  of  tlie  fueial  uueleus  in  the  pons  or  of  the  tUeial 
nerve,  in  wliieh  the  eye  cannot  be  eiosed.  The  motion  of  the  eyes  is 
not  affceted  except  in  lesion  of  the;  erura  or  of  tiie  eorponi  quadri* 
gemioa.  Deviation  towani  one  side  m.Hy  oeeur  during  the  coma,  but 
tins  does  not  persist  when  eonscionsness  returns.  The  tongue  is  also 
|HiRilyMtl^  am!  when  pn^lntiltil  turns  towuni  the  piinilywd  side,  being 
pushed  over  by  the  healthy  milst^le.  Swallowing  may  be  difHeult  and 
eholciag  frequent  fur  some  days  after  mi  attack,  aud  dus  is  a  sign  of 
uufhvomble  prognosis.  The  head  (uu  usuidly  t>c  tunied  frt'ely,  tliough 
in  severe  cases  tlie  same  tendency  (o  turn  lM)th  eyes  and  head  away  from 
the  pariilyzed  side  pn-sent  in  the  eoma  may  [lersist  for  some  days.  It 
is  due  to  the  action  of  normal  musi-les  wh<^>se  op|M>iients  are  jHiralyzed, 
The  arm  and  leg  are  rompletely  jiandysted,  are  relaxi-d  and  offer  no 
resistance  at  first  to  |OTssive  motions.  The  paralya'd  muscles  show  a 
normal  electrical  reaction,  and  liave  no  tendency  to  rajnd  atrophy  or  to 
fibrillary  twitching. 

During  the  coma  and  state  of  shock"  the  tendon  reflexes  may  be  lost, 
but  tliey  s(Km  n'tuni,  and  by  tlie  end  of  the  sei^uid  day  are  exaggerated 
on  tlie  pjiRdyzed  side,  the  knee-jerk  I>eing  high,  and  a  cnwsed  thigh- 
jerk  Is-iiig  H«»m»'tiuit's  obtained  ;  that  Is,  a  slight  adiluclinn  t>f  tlie  well 
thigh  and  extennion  of  tlie  well  leg  follows  a  lap  on  tiie  jKiU'lIa  tendon 
of  the  paralyzed  eidc.  Ankle  clonus  is  often  obtained^  and  also  a 
retraction  of  Ihe  great  toe  on  irritating  the  sole  of  the  foot  (Babinski'a 
sign).  These  sviuptoius  e>oiitinne  even  though  the  [>araIyMis  improves. 
The  skin  reflexes  are  lost  on  the  paralyzed  side,  a  sign  nf  great  diag- 
nostic importance  in  distinguishing  n  true  from  a  false  (hysterical) 
hemiplegia,  A  loss  of  the  abdominal  reflex  occurs  in  lesions  of  the 
frontal  region  even  when  there  is  no  paralysis.  The  lK>dy  ia  some- 
times [Miralyzed  so  that  the  ])atient  cannot  turn  in  bed,  or  move  his 
Ijody,  or  sit  up.  Inspection  of  the  chest  usually  sIioms  that  respiratory 
movements  are  more  active  on  the  |iaralyzod  side.     The  control  of  the 
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blailJer  and  rectum  are  lost,  mid  either  involuntary  evaciiattonB  or 
retention  may  continue  for  many  days. 

As  time  px>s  un  the  licmiploju^ia  may  gradually  »ul>i4ide.  I  have 
known  it  to  juiss  off"  in  fwirt  after  thn-e  months  of  complete  pamlysiB, 
eo  tJmt  the  paticntcvfiitimlly  walked  and  Higncil  \i\h  name.  Ah  a  ndc, 
some  bej^inning:  volunlarj-  motion  it>  evident  by  the  end  of  two  or  tliitv 
WM'ks,  the  |Kiwer  tif  drawing  np  tlie  leg  Imng  the  fifHt  to  return,  tJien 
to  Btri'tch  out  Uie  leg,  then  the  i»ower  to  move  (he  ankle,  and  finally 
some  flexion  of  (he  elbow  and  tihonlder.  The  finer  motiouy  of  the 
hand  and  lVi4»t  uixt  rejpiineil  last  of  all,  if  they  return  at  all.  The  face 
np|>enr8  stniijfhter  in  the  wmrse  of  two  months.  Walking  can  be  re- 
sumed after  a  lit^;!)!  attack  within  a  month,  Imt  may  he  refined  after  a 
year  of  ])aralyxif(- 

Kvery  possihle  variation  in  the  dejjn't'  of  the  nrijfinal  liemiple^iii 
may  Iw  oltRTved.  In  liglit  atturks  u  sense  uf  weuknuss  only  is  com- 
plained of,  and  these  patients  are  awkward,  but  do  not  lotie  power  In 
any  miiiulR  absolutely,  and  are  soon  iit)le  to  umj  the  hand  and  to  walk. 
Such  patients  recover  cntiw-ly,  and  may  have  no  trace  of  the  attack  at 
the  end  of  the  year.  After  severe  attacks,  however,  in  whirh  the  motor 
tnuTt  is  injiirwl,  mid  in  which  a  tlesceadingiiK'generation  occurs,  n  jiar- 
tial  hemiplejj;iu  remains.  Tlie  muscUw  ^nulmdly  lHH>omc  rigid  and  slow 
and  .Htiff  in  motiim,  the  power  of  finer  nM>vements  being  chiefly  im- 
puire*! ;  the  tendon  reflexes  arc  exafj^^rated,  as  is  also  Llie  mu*;ular 
irritability,  so  that  tapping  a  muscle  causes  it  to  contract. 

Nevi  finds  that  if  a  hemiplegic  while  staudinf^  bends  the  body 
forward  to  n  right  angle  with  the  thighs,  tlie  limb  on  tlte  paralyzed 
side  heeunies  ftcxin],  while  that  on  the  sonnd  side  remains  ^'traight ;  and 
if,  when  lying  down,  the  legs  are  lifteil  up,  the  une  on  the  paralyzed 
»ide  l>tV!omes  flexed  when  an  angle  of  40°  is  reachitl,  while  the  sound 
leg  can  be  liAed  to  at  least  fljj^  without  flexion.  This  i»  of  use  in  dif- 
ferentiating an  organic  from  a  hysterical  hemiplegia.' 

The  gait  in  hemiplegia  is  typicail.  The  entire  side  of  the  body  seems 
tu  move  together,  the  Ixxly  being  stiff",  the  shoulder  falling  t^tward  tlie 
weaker  side,  the  arnj  iH-ing  carrii^d  in  an  adducte<l  flexetl  jMwilion  witli 
wrist  pronated  and  fingers  flexeil,  the  leg  being  drawn  torward  with 
little  bending  of  the  knee  and  unkle,  or  being  earrieil  ab«Hit  in  the  nrc 
of  u  cin*le,  the  ball  of  tlie  foot  and  its  inner  side  scraping  the  floor. 
The  foot  is  sometimes  turned  in  and  scraped  along  (he  floor  vn  its  outer 
inde. 

When  the  original  lesion  has  been  located  in  the  cortex  but  one  limb 
may  be  panilyzwl.  When  it  lies  in  the  cms  the  eye  on  the  side  of  the 
lesion  c:inunt  be  inrued  inwanl^  iipwani,  or  downward;  its  pupil  is 
dihited,  and  there  is  a  fiUliog  of  the  upjwr  lid.  When  it  lies  in  the 
lower  half  of  the  pons  a  t^mdition  of  alternating  pamlvr^is  is  prodaccdf 
the  face  bdng  paralyr^  on  the  side  of  the  Icuon,  the  am)  and  K^  npou 
theotlter  side.  In  this  condition  the  facuil  palsy  involves  the  upper 
branch  of  Uie  facial  nerve  si>  that  the  eye  cannot  be  <|osi'd.  In  a  few 
cases  of  leuioii  in  the  mcdullu  the  face  ttas  e9eape<l,  the  tongao  has  beea 
*  NiMveUe  Icon.  <!*>  U  SalpAri^ni,  Jan.,  IQia 
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pumlyzeil  uu  the  m\e  of  the  lei^iun,  and  urui  aud  leg  on  tlie  opposite 
side.  In  hemorrhage  into  the  ventricleM,  and  occa^onally  in  small 
lo«inu«  of  thp  pons  ami  medulla  in  the  raph<^,  a  lillatenl  or  a  gi'noral 
[ninilysis  of  all  tht-  liinlw  is  proiliK^tKl.  Thiw  tlto  (»rit;inid  or  pennant-tit 
distritiiition  o)'  the*  jNiralysis  indtoiitt^s  the  [H>sitiMn  of  the  ler^ion.  In 
20U  wi^es  of  apoplexy  right  heniipIc;;iH  tweurreii  in  HO  easeM,  being 
permaucut  in  7;} ;  left  beraiplcjfia  occurred  iu  55,  being  permanent  in 
44,  alternating  |>anily!iis  oecurred  in  4,  a  lesiju  of  tlie  crus  cerebri  in 
1,  and  totjd  panitysi»  in  2. 

In  some  ca-sts  hentiamB«tht*ia  accompaDiua  the  hcralplc^'a  ;  in  a  few 
cases  it  is  the  only  symptom  pmduc«>d.  In  the  majority  of  cases  of 
apoplexy  it  is  alwcnt.  The  symptom  is  a  sensation  of  numbness  iu  one 
side,  a(X'^)inpiiiiii'<l  by  a  w-rljiin  dej.'ree  of  l<ws  of  the  p4mer  nf  pcr- 
ceiviuf;  t'mch,  or  {Hiiii,  or  sensations  of  licat  aiul  cold.  The  loss  of 
aensation  is  never  permanently  complete  in  organic  lesions.  In  all 
caaej4  afttir  dte  shook  luis  jki^hkI  away  and  conscriousncits  is  clear  some 
^nsution  is  perceived,  esjxx-ially  in  the  shoulder,  or  thigh,  or  foot. 
One  of  these  t^enses  may  \w  juirtlv  hist,  the  others  Icing  pn'siirviHl. 
Thus  in  acvend  of  my  piitiunls  totieli  ^vlia  very  iiiik'Ii  inipaitxMl,  but 
hot  and  cold  objects  aud  painful  pricks  were  felt  keenly.  In  one  case 
touch  was  not  uffeeted,  but  ]>ain  could  not  be  felt,  nor  differences  of 
temperature.  In  two  cases  the  patient  had  a  constant  sensation  of 
cold  in  the  hit  side,  could  not  feci  warm  objects  as  such  at  all,  but 
felt  them  as  eold,  and  felt  touelie^  aud  painful  s(!iisatlons,  but  less 
kctmly  than  on  the  well  side.  Iu  one  of  tiiese  cases  there  was  a  beroi- 
plcg:ia  as  well ;  in  the  other  cerebellar  symptoms  without  hemiplegia. 
In  another  ca!^^  the  ^cnse  nf  pain  and  of  heat  was  lost,  but  cold  could 
be  felt  and  a  subjective  feeling  of  cold  was  present  all  the  time.  This 
patient  was  slij|;htly  hembuuesthetic  but  had  no  jiandysis.  An  alter- 
natini;  hemlanffistliesia  may  bfteaiisc<l  by  Unions  hi  the  [nms  ormediUla, 
as  in  tlin-c  of  my  jiatientK,  without  any  panilysis.  The  degree  of  Uie 
anwHthcsia  may  vary,  bu-iiig  very  sliglit  in  many  patienis  and  only 
delected  by  cjireful  oom|>arison  of  the  two  sides  of  tJie  bociy  simul- 
taneously tested.  In  many  cases  tlie  hemianesthesia  found  imniedi* 
ately  after  the  attack  passes  otf,  and  in  the  course  of  a  month  seiiKation 
is  Qornuil.  It  is  only  when  the  sensory  tract  lying  behind  the  motor 
tnu-t  in  the  eapf^ule  is  dt'f^tn»yed,  or  when  the  optic  llialamus  is  aifccted 
that,  a  jK'mianeut  bhinting  of  scusution  remains.  And  this  in  never 
total,  as  each  hemisphere  of  the  brain  reeeivca  some  imprcssiona  from 
l)c)tli  sideij  of  the  body.  In  200  cases  right  hemiantestliesia  was  found 
in  21,  being  |>ermanent  in  17;  let)  heniianfcsthesia  wa:^  found  in  20, 
bt'lng  permanent  in  11' ;  alternating  ana^thcsia  was  present  in  II  and 
pi-ruuinent.  A  lotis  of  tactile  memories  is  sometimes  present  aud  indi- 
cates a  Icsinn  of  the  cortex  in  the  parietal  area.  Thus  patients  who 
are  hlhidfohlwl  cnnnot  n-i-figni/x-  cJijects  jilaceil  in  the  liand.  Tliis  may 
occur  even  when  the  liaud  is  not  antcsthetie.  It  is  tcnned  astcrcog- 
nosis.     (See  fiagu  109.) 

Uemiaiaxia  or  an  impairment  of  muscular  sense  and  ooDseqoent 
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Bwkwanlnras  uf  inovenu^ut  is  an  inl'miitenl  acfKiniplisiinicut  of  hemi- 
plegia. It  nmy  ucriir  alunc.  It.  letule  toHn  imtiunliiuitioii  uf  unit  ion, 
both  in  the  )^ut  and  in  the  iicc  of  tin-  hnnil.  In  •!  ruwH  out  of  200 
it  was  notinl,  nrnl  iti  all  it  m;ii«  |Hrniaiieui,  in  \i  beinjr  at  first  asMX-iated 
with  hcmiplegiii.  In  one  tjiw  it  wau  attended  by  a  complete  loBe  of 
tein)M-niture  setisp,  the  sen**  of  pain  boiuf*  preeen-ed. 

ffcminnnpir'm  is  a  fniiui-nt  Miiiptom  of  apoplexy.  It  i»  I>ilalr>rftl 
homoiivmou.4  liemiiinopsiii,  eiiut^iog  blindnem^  in  une-hulf  of  both  eyes, 
Ae  a  rule  the  patient  uppreciatts  tin-  blin»ln<-,'w  in  llie  eye  whoM-  t«n>- 
poral  lietd  is  blind,  and  is  not  uwnrc  tliut  the  other  eye  i»  aflected  until 
tho  phy»<ician  teats  the  visual  fields.  Hemianopiiia  is  usually  a  per- 
manent symptom,  f  n  only  2  out  of  lit  cjijwi*  in  the  series  of  200  raws 
diii  it  puMs  awnv.  lliiL  a  );niduiil  inrn'asc  in  the  anti  of  the  visual  field 
ia  iHimmoi),  and  I  have  c-hartx  wtiinh  nhow  a  ^reat  improvement  in 
vision.  In  the  pnticuts  who  rewivcr  the  visual  tnict  has  been  eom- 
pn»ised  but  not  de^tmycd.  When  the  lvs4litn  m  in  the  viHual  tniet 
beneath  the  cortex  the  visual  fields  are  more  irrejjular  and  a»ynimetncal 
in  outline  than  when  the  C4)rtex  is  afte^rteil.  Ki^ht  henii:)no|>«;ia  18 
mort!  common  than  Icf^  hf'mianopma  —  0  to  4  in  my  series  of  cases. 
(See  page  120.) 

A  loss  of  viHUid  memories  indinates  a  lc«ton  of  the  ooriex  of  tlie 
oivipttal  liilwaiiil  angiiliir  gvnw.  Il  in  lernitHl  miiid-hliiMhii-HS  or  psv- 
ehieal  bUndn<^«.*,  and  when  limiie^l  to  the  memories  of  M'ritten  Linguagc 
U  temi^  word-blindnt^vvi.  I  have  Been  litis  as  tlie  ehief  and  only  per- 
manent hu-jil  sympt'^m  of  an  ajviplexy  ;  the  patient,  who  rould  talk  and 
write,  and  was  not  pamlyaaxl,  was  uiiublu  to  rceojjnize  friends  and 
familiar  places,  and  was  unuMe  to  rt^ail  at  all  even  si-niences  he  had 
just  written.  It  is  usually  ussoc^iated  with  ri^^lit  Uomiunopsia.  A  loas 
of  color  vision  alone,  hemichromatopsia,  in  one-half  of  both  eyes  has 
been  de>»eribe<I,  hut  is  very  rare.  I  have  never  seen  this  oondition. 
(See  puf^*  122). 

Aphtntiti  is  a  eomnion  symptom  in  ajMtpK-xy,  liein^  nsHoeiuleil  witii 
right  hemiph-gia  in  riglit-handi.Hl  |H.Hjple  and  with  left  hemiplegia  in 
left-hanile<i  people.  In  two  of  my  cases  it  was  attended  by  lelV  hemi- 
plegia ;  Ujth  pulienti^  weix'  left-handed.  It  is  usually  of  tlie  form  of 
motor  aphasia,  but  any  of  the  various  foniLS  may,  ofeonr.se:,  be  found. 
Aphasia  nwy  orenr  as  the  only  symptom  of  an  ai>opli*xy;  but  this  is 
DiTe.  In  Uio  2U0  cases  of  apipplexy,  1  IS  piitients  had  a]i)iasia  at  the 
onset,  and  in  H4  this  amditinn  was  never  entirely  recovereil  from, 
tliongh  a  very  nmrked  iinprovfrnent  oeenn-e*!  in  the  majority  of  [xilieula 
when  they  liviil  over  two  mnnth^i.  In  17  of  tlie.se  eat*esapl»a;*ia  occurred 
alone;  in  tlie  others  it  was  lussoi-iated  with  hemipU^^ia.  In  one  case 
it  passed  away  eutirvly,  though  it  w;is  the  (miy  symptom  of  die  attaek, 
and  in  another  ease  it  subsidi-d  wholly  after  four  months.  In  many 
catfi^  tlie  aphfisi:i  n-maini'«l  after  the  heniiplcgin  li:id  t-ittin-ly  [Ki.-'^ied  off. 
The  various  forms  of  aphasm  and  tlicir  signilitniuee  in  delermiuiiig  the 
location  of  the  lesion  have  almidy  U-en  coiisidered  (imge  136). 

The  maitul  stpnptmm  occurring  in  apoplexy  have  not  been  suf- 
ficiently emphasized  in  text-books.     Some  cases  of  apoplexy  occur  in 
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whicb  lliey  alone  are  preeent ;  confusion  of  mind,  and  inability  to  think, 
to  remember,  or  to  fix  tlie  uttentiuu,  together  with  a  ^rcat  cmuttonaj 
excitement  and  laek  of  control,  being  felt.  These  arc  cases  o{  orgnntc 
tiementia  and  fretjnentiy  present  many  of  the  symptoms  already  de- 
scribed ai  cliaraeteristic  of  senile  dementia.  Other  casts  cannot  be 
considered  aa  demented,  for  though  some  mental  symptoms  arc  present, 
and  the  mind  i^  never  as  futrong,  as  active,  and  hs  n.^efnl  as  before  the 
attack,  tl»-'  mental  symptoms  pass  away.  I  have  a  man  under  my 
observation  now,  ]»erfe<-lly  wi-H,  \vh<»  twelve  yesirs  sgo  had  an  attack 
with  [o?»  of  consciousness  and  dementia,  with  luck  of  memory  loj^ttog 
a  moQth,  and  inability  to  transact  business  for  six  months,  but  with  no 
aphasia  or  pnroIvRis.  In  G3  of  ray  200  cai-ec,  markefl  mental  symptoms 
were  present  and  were  }>ermai]eut.  In  two  of  llje;^e  |>»tient»  delubioual 
insanity  finally  devehi]ied.  In  40  a  pofuliar  lark  nf  enmtionjil  control 
was  the  marked  symptom.  One  man  was  in  a  stale  ofcninstant  uncon- 
tri>llablc  laughter,  would  laugh  aloud  win-never  he  s|)oke  or  tiinde  any 
voluntary  movement  in  his  left  side,  wliieli  was  partly  bemiplegic. 
In  two  men  fnxjuent  crying  was  amiplaitied  of,  and  owurred  on  any 
excitement,  even  when  the  patients  were  amused.  Sueli  emotional  acta 
may  be  as  nncontrolhible  as  a  convulsive  spasm  would  he,  and  are 
Mjualty  wiilinut  intention.  In  several  cases  such  emotional  attacks, 
either  of  laughing  or  crying,  were  common  lui  any  fxcilement.  In 
some  cases  after  the  patients  recover  fmra  the  sh{x'k  of  the  nltaek  there 
remains  for  months  a  distress  on  mental  effort.,  a  state  of  bewilderment, 
in  which  they  lose  the  thread  of  conversation,  wuinot  read  or  write  for 
any  length  of  time  without  becotntng  confused,  and  are  forg<*lfuI. 
Some  patients  lo«eall  recollection  of  their  surnaindiiigs,  and  hence  im- 
agine that  tliey  are  away  fn»m  home,  in  a  strange  place.  One  such 
patient,  an  active,  intelligent  busini-8s  man,  ha5  been  reduced  to  a  piti- 
able condition,  without  [Miralysis,  aphasia,  or  dementia,  yet  so  incapable 
tliat  in  reply  to  almost  any  (jiieation  he  answers,  *'  I  don't  know,  I  c^n*t 
remember,  I  am  of  no  use."  These  patient.>«  distrust  their  own  ca[)a- 
city,  liecome  vacillating  and  capricious,  are  sometimes  suspicious,  some- 
times easily  influeneed  unduly  by  others.  In  ecverul  of  ihew  cases  a 
permanent  loss  of  control  of  ihc  bladder  and  rectum  has  persisted  aAer 
the  attack.' 

S<5guio  and  llris.'^iud  have  notloeil  that  a  loss  of  emotional  control 
occurs  more  fre(|uently  in  lesions  of  the  right  fnmtal  h»l>c,  and  this  I 
cat!  oouftnn.  Id  many  cnacs  lu  which  tlic  meut:d  symptoms  are  the 
chief  permanent  symptoms  there  has  bwMi  a  slight  facial  parulysis  or 
a  slight  iieiuiplcgia  itr  :i]>husia  with  the  atLiek,  which  ha.s  sulisiipieiitly 
paased  ofl',  thus  showing  tliat  the  lesiou  w:is  unterinr  to  tin-  i.-cntnd  or 
motor  rL*gion.  These  |Mitients  rarely  if  ever  have  hcmiauiestlicsia  or 
humiaDojMia. 

(^rrhcUar  trgmfifiimi*,  wiii-iistiiig  of  vhilent  vertigo,  dnid)lc  vision,  and 
a  staggering  gait  when  the  attack  is  over,  may  be  the  chief  fwitnnjs 
uf  an  apoplectic  attack.     lu  such  eases  coumiousmvts  is  rarely  lost, 

'  For  furlltiT  vaxm  xf  llic  Miiii«iil  IJw-nnl,  Novrmlwr  13,  1897,  "On  Sotue  UniMunl 
F<jnu!<  »(  A]>o|>lM-tic-  Attack."     AIm  Mnv  U),  I'.KX),  iw  Ccrobellar  Apoplexy. 
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but  the  putient  is  usually  extremely  prostrated,  feels  weuk  and  greatly 
aliimied,  iiiiiy  vonilt.,  iiinl  l>n.*jik  intn  a  cx>ld  swi-tit,  and  reiniun  incapable 
of  moving  in  IkkI  ')r  of  silting  up  fur  gome  days.  All  iittempla  at 
mnttun  are  attendt-d  by  au  iucrwise  of  the  vertigo  and  a  rencw*ul  of 
the  uaa'tea  and  vomiting.  The  pulse  is  weak,  and  may  l)e  either  very 
rapid  and  inti^rmittent  or  slow.  Id  one  such  cane  I  have  seen  Cheyiu*- 
fitokeft  respinitinn.  In  my  wtlleetJon  of  20(1  easi^A  there  were  four  that 
presented  these  symptumti.  As  patient;*  recover  the  stjiggering  gait 
nuiy  gradniilly  iinprovi',  but  tbi'i-e  renmiriH  a  sensi^  of  inietrrtaitity  and 
a  teildeney  Ut  fall  in  one  dircetiun.  Thus  one  ptitietit  always  felt  as 
if  about  to  fall  to  the  right  sMe.  She  sub^tijui'titly  hiul  a  seeimd 
attack  with  henupli?gia,  and  a  ihinl  attack  wbidt  left  her  demented. 
Nystagiuufi  is  a*«ociated  with  the  vertigo  in  thest-  cjiws  and  nsniitly 
persistn  iw  a  permanent  Kymploni.  The  head  Is  usually  held  stiflly 
and  sometimes  iDcHues  toward  the  side  of  the  h'sion. 

In  severe  cases  of  hemiplegia  with  hemianesthesia  then;  is  a  very 
marked  tendencv  to  the  development  of  hcd-tmrcM  up«>n  the  buttiM^k 
and  heel  of  the  paralvMxl  m\c.  The  surface  beeotraw  red  afler  slight 
pressure  of  the  body  weight,  hiehs  mon  appear,  and  an  uleerated  stir- 
face  forms  whieh  shows  a  tendeney  to  slough  and  break  down  niptdly, 
so  that  within  a  week  n  deep  sore  nmy  lie  pn-sciit,  evpn  exposing  the 
houe  and  (musing  nwnwis.  The  lesion  in  the  brain  is  oertainly  eaj»- 
abte  of  iuductng  \*:LsomDtor  symptoms  iu  the  |tanilyxed  side,  such  aa 
cyanosis  and  Jti*  attendant  nudnutritinn ;  but  it  is  my  conviction  that 
the  development  (tf  a  InKl-sore  is  always  due  to  imperfV'et  eain?  mid 
lack  of  elcsmlincsw,  iumI  that  if  the  jHttient  is  turned  every  half-hour 
and  theekiu  properly  IihIIkhI  witlt  warm  water  (»>ntjiitiiiig  an  antibeptie, 
then  witii  alum-water  or  alcohol,  such  )*ores  may  be  prevented.  This 
is  very  diffieult  wbeu  ifae  urine  iiud  feces  arc  paa&e<)  uueonacinusly, 
and  sometimes,  with  lack  of  skilful  nursing,  bed-sores  will  appear. 
'Hiey  are  dangerous,  ae  many  }>atient^  who  would  otherwise  refwvcr 
die  of  the  ^-plii'  infection  tints  produced. 

A  patient  who  is  paralyr^l  may  have  di^^eutty  in  amilfoirinff,  and 
attempts  at  fei-<ling  may  result  in  food  being  inhaled  into  the  lungs. 
UrcBt  care  Ima  to  Iw  tiiken  to  prevent  this  in  palieuta  who  renmin 
eemieoDscious  for  a  week  or  more  after  an  attack.  The  result  will  be 
to  develop  A  pneumonia  of  septic  origin.  Charcot  believes  timl  the 
vasomotor  paralysis  may  involve  the  lung,  and  in  proof  cites  the 
fn:iiueni:y  with  which  pneumonia,  either  i=optic  or  sponiiineous,  do- 
velojts  on  the  [wmlyzctl  sidr  in  these  cases.  Sia-h  :i  jinrunioiiia  jp  n 
(X>ramon  cause  of  dcnth  ufler  an  apoplectic  attack,  »nd  must  lie  regarded 
as  of  serious  prognostic  import. 

Patients  who  arc  unconscious  during  the  attack  have  rrlcntion  of 
urtnt  and  iituOiiittf  to  rtajtiy  thf  rectum.  As  a  rule,  the  bladder 
empties  its*df  as  soon  as  it  fills  up,  without  their  knowle<lgp  or  control. 
Humelimes  tliere  is  a  continual  dribbling  of  urine;  and  for  many  days 
after  oonsciousnees  returns  this  symptom  may  eontinup.  It  is  some- 
times DCcesHiry  to  eatheterize  such  patients  regularly.     It  is  always 
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welt  to  have  a  be<l  urinul  in  tlic  t)c<l,  or  puds  of  absorbent  i^otton 
about  tlie  genitals,  wliicli  «ui  be  chaiifjed  rrequently.  The  danger  of  a 
se|>lie  eystitis  va  never  to  Im;  foi^otten,  as  it  is  the  cuilm!  of  <]with  in  a 
certain  tiuiiiIxT  tif  ai-ses  of  apoplexy.  Minkowi<hi'  haftflhown  iliat  the 
eorttcnl  renin's  of  tin*  brain  control  the  iletnisor  of  (Iil*  bhidder,  while 
the  subcH)rtieal  (."eulers  i."*.!!!!!"!.!!  the  .^phiintttT  of  the  liliulder.  If  ilie 
eubcorliciil  ceiiiix-a  in  the  coquini  strlatji  mul  optic  thalaiims  are  de- 
stroyed lh(!  patient  has  iueoutiuenee  of  uriue.  If  the  crortical  centres 
or  llie  lniot8  from  them  to  (he  Fpinal  centre  in  the  sacnd  st^menta  of 
die  wird  are  atfi'i-tiil  ihi-  [tatient  has'  retention  of  nrine.  The  reotnm 
may  ret|uirv  regnhir  washinjjj  out,  or,  in  case  of  impaction,  a  digital 
evacuation. 

Irrcffuinr  'J)fpf*  of  Apoplexy.  —  Some  very  extmordin.iry  fomis  of 
attack  are  oecajiinnHlly  seen.  Thus  one  patient  had  a  sudden  attack  of 
vomiting  ami  verlT^jo,  and  immediately  develope<l  a  mono^puHni  in  the 
arm  with  a  right  lu-niiplcgiu  witlioiit  aphasia.  Thert^  was  no  lass  of 
conseiiiui^nesH,  but  the  hemiplegia  began  with  a  convulHive  inolion  iu 
the  right  arm,  which  continued.  Gradually  the  hi-niiplegiu  passed  off, 
but  tile  wiivulsive  miivemeut  continued.  And  for  thive  months  the 
arm  wna  constantly  flung  about  with  violent  flail-like  nmvrnu'nts  which 
could  not  hv  stopper]  hy  the  will.  Thesi'  were  more  violent  than  athe- 
toid  mottoDH,  anil  were  still  cionHnniiig  at  the  last  report. 

In  another  patient  I  siw  a  »eric«  of  convulsive  attacks,  five  occur- 
ring in  the  course  of  seven  days,  each  limit«l  to  the  left  side  of  the 
face  and  arm,  each  lasting  a  (|uartiT  of  an  hour,  and  eJich  euui^iiag  a 
temporary  pandysis  which  by  the  end  of  Uirec  weeks  liad  entirely  )Hi8sed 
off.  The  only  permanent  symptom  was  a  slight  degree  of  mental  dul- 
ne#e  and  apathy  with  incapacity  for  bun'neas. 

In  another  patient  a  series  of  attacks  of  a  e^n\*ulRive  nature  limileil 
to  the  right  leg  iwcurred  during  ten  days;  each  uttiick  was  verv  vio- 
lent, so  tliat  the  entire  hiwly  wiis  shaken,  and  lusted  for  nearly  half  au 
hour,  leaving  the  leg  jiunilyzwl.  Then  the  attacks  cease<l,  the  condi- 
tion of  pandysis  gnidimlly  subsi<led  iu  six  months  aud  sh<i  has  luid  no 
return  during  the  jtast  seven  years. 

()ne  nuin  stifferetl  fivan  a  sudden  rlistress  in  his  hestd,  follower!  in  an 
hour  by  a  gencnd  wmvulsiou,  whieh  left  him  with  right  hemiplegia 
and  aphasia.  During  the  following  tliree  moutJis  the  iniudition  of 
paralysis  entirely  subsided  and  he  recovered  his  s|ieech,  but  never 
recovered  his  nuithcrnaliatl  faculiy.  He  cnnnnt  rlo  the  simplest  sum. 
This  first  attacic  occurred  in  18H7.  Since  that  time  until  his  death  in 
lft05  he  has  hail,  every  six  or  twelve  months,  sudden  attacks  consist- 
ing of  confusion  of  mind,  i^omplete  inability  to  dpenk,  though  he  under- 
stands wliat  is  S!>id,  a  twitching  which  Ix^ins  in  his  fingers  and  thumb, 
and  gnidually  involves  the  whole  right  arm,  then  the  right  side  of  tlie 
face,  and  then  the  right  1<^,  attended  by  a  tingling  of  the  entire  right 
side.  This  convulsion  lasts  several  hours,  then  oeascH  slowly  and 
leaves  a  paralysis  which  passes  ofi'  entirely  during  the  followiug  two 
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days.  I  know  of  over  twenty  such  attiicks  huviug  occurred  during  the 
past  fifteen  years.  In  the  interval  he  appeared  hearty  and  vigt>rouB  ; 
though  eighty  yenrit  ohi,  he  noJkcd  Ave  miles  a  day.  tie  had  somo 
difficulty  in  talking,  ftiinid  words  slowly,  but  uas  not  aphftAic-  His 
memory  was  poor,  he  hud  no  rardiac  di^ofise,  hut  his  arteries  were  tor- 
luoo»  and  hard.  I  have  slniiliir  lii^itories  in  t)in-e  other  caseH.  In  all 
tlie-se  Kisw  the  pniliahic  leMnn  wns  cortical  hemnrrliajfe,  or  thnimhusisj 
as  spasDi  is  cnuuidcred  a  «igu  of  cortical  irritation. 

General  (H>nvulKions  do  not  nfVen  ixxuir  in  an  api>p]ectic  attack  in 
adults  nnlcAS  the  dot  biirst^^  into  tlio  littenil  ventriole.  Id  children, 
however,  tliey  are  very  »^nmmi»ii  at  the  on.'^et,  and  a«  we  Hhall  «ee  in 
discussing;  infantile  liemiple<(ia,  convulsions  come  either  with  or  iift*?r 
ihe  attack  in  t}ie  niujority  of  the  r;wi'.-i.  In  twi)  yoinij;  j^irls  |Kttieiits  of 
my  own,  where  the  lieuiiple^ia  oiwurred  during  au  attack  of  wluioping- 
oou(rh,  jjencrul  eutiviiI;^iiMi»  a'T'trnpanicd  tlie  attack.  In  adults  their 
oecurreiiw-'  is  of  IkhI  ini|K)rl,  but  in  cliildren  this  is  not  so. 

In  one  patient  who  hrnl  a  8udden  att^u^^k  of  leil  liemipleifia  at  the  Oi?e 
of  sixty-cig;til  years,  a  violent  Ireiuiir  develo|»ed  in  tJ»'  left  hinid  soon 
afler  tlie  atl.-ii^k.  This  iKTrxistiil  fi)rfive  months  until  his  death.  The 
hand  and  arm  »inn  became  eynnntie  »nd  wilcmatous,  were  coverc<I  with 
itAil  swtiit,  and  wei-e  wholly  piiraly/x^l.  He  became  violently  inftatie 
soon  after  his  attack,  liad  well-markitl  hallueinntlons  and  delusions,  did 
not  sleep  for  iwu  months,  and  finally  died  of  exhaustion. 

In  seveml  pjitionts  n  febrile  movement  has  persisteil  after  the  apo- 
plectii;  atfcu^k,  au<l  ."icvere  headm-lic  wrih  infjomnia  of  an  ol>stinatc  kind, 
nitt  murh  relicv«l  by  iinytlunj;  exeeptinp  liirjjc  doses  of  morphine,  have 
appeared.  In  these  patients  the  hemiplegia  has  shown  no  tendency  to 
improve,  and  in  all  a  fatal  result  has  foltowe^l  within  two  mouths.  I 
lo<)k  upon  this  csimhination  of  symptoms  with  much  dread,  and  ct*u- 
sider  that  in  all  such  rases  nn  acute  inflammation  must  Ite  set  up  in  the 
brain  about  the  clot  or  sotYiaieil  art^i. 

In  the  cases  where  tlie  clot  invades  the  veutrieles,  p^neral  oonval- 
sions  an-  usual,  are  fii-tjui-ntly  ri'iK^ttwI,  the  [mndysis  afTi-tTlK  l>oih  sides 
of  the  Istdv,  s<im(>times  a  rif^odily  of  tlic  limbs  fullnws,  the  pupils  ar« 
widely  dilated,  the  temperature  falls,  the  pulse  is  slow,  and  respiration 
is  lalKind  and  stertomns.  Such  an  altui'k  umy  foUuw  a  milder  iittjirk 
after  twenty-four  or  forty-eij;ht  hours,  the  original  eh»t  breaking 
tlirougli  int'j  the  ventricle.  Ilemv  the  uee«l  of  keeping  patients  quiet 
after  even  a  slight  attack.  The-se  patients  usually  remain  iH>niat<).'>e  nnd 
die  within  twenty-four  hours,  of  cyani>sis  and  Ji-Hphyxia.  Yet  in  one 
hospital  ease  I  have  seen  a  gradual  recovery  after  two  wt-eks  of  uncon- 
MM(aisnt>ftS  attended  by  all  tln^>  syniptiiius,  and  the  final  residl  was  an 
extreme  stale  of  hemiplegia  which  remaineil  six  years  t<i  mv  kmiwlL-^Igt^ 
without  reenrreni-e.  But  one  piitieiit  in  my  series  ol"  "JtM*  wisi-n  sIhuvw] 
f^mplonts  of  ventricular  hemorrhage,  and  die<I  in  the  attack. 

Bulbar  ptiratysis  of  the  apoplectic  ty{>e  is  illustnited  by  tlie  f!ill<»\riDg 
case :  A  man  previously  healthy  but  alcoholic  was  suddejily  attacked 
■t  tlw  a^  of  fifty-three  years  witli  weakoe^nf  the  entire  Iel\  aitle,  fol- 
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towed  in  a  few  miouti's  bv  [niRilysts  in  the  entire  ri};}tt  siile  and  attcadod 
by  difliculty  iu  s|K>eth  apd  in  sw-allowiug.  Tliere  was  no  hendaflic.  no 
convulsion,  and  no  Ioah  of  cnnAi?ioiixnes.H.  Ili^  onmlilion  hu<l  been 
statioaary  for  five  years,  when  I  saw  him.  His  eyes  were  normal. 
There  wa«  no  weaknei^  of  his  fiiee,  t«it  hi»  sjM»e<'h  wiin  thick,  vuit* 
ItHKl  and  husky,  and  not  under  eontml,  nnd  bwuIIowIh^  and  nrticnlu- 
tioii  wertT  wry  iiniMTfwt,  His  ttingue  pnttriuK-*!,  Imt  w;in  iJiin  aiwl 
hud  a  marked  tremor.  He  was  very  cmotiunul,  huiphwi  and  eritxi 
without  cau»«.  His  power  in  arms  and  legs  was  good,  hut  he  had  an 
extreme  (h^jrree  nt*  ataxia  in  all  motions  of  haiuU  and  legs,  a  vi>r^'  ataxic 
gait,  increasi"d  by  closing  his  eyei*,  but  his  knee-jerks  were  normal. 
His  i-ontrol  of  hh  hhtddcr  was  ini|M'rUH!t.  He  h;id  no  [wtin,  no  vertigo, 
no  deafness.  The  jin^lmble  lesion  wiis  a  siiwll  hcinurrhage  in  tlie 
mph6  of  the  medulla  afiecting  both  iDtcrolivary  tracts,  and  his  ninth 
and  twelfth  ner\'es.  Suc-h  cases  luive  Ihh.'H  obwrved  luid  tlie  lesion 
foimd  by  ScnatiT,  Meyer,  and  8pitzka. 

Attnckfi  of  Afioplrciic  Xahim  without  Lo%»  of  thngcioHnnms,  —  In  the 
majority  of  ea^^s  oi'  apoplexy  a  lo«8  of  conwiousne;*s  liiwa  not  occur. 
Umler  these  eireumstaum-s,  at  (he  time  of  clie  attack  the  patient  fecla 
sufhienly  a  sense  of  pressure  in  the  hpjul,  or  ii  <li/.zinefw,  with  headache, 
or  (iods  it  nectssiiry  to  sit  down,  nr  is  able  lo  dnig  himself  uluwly  lo  a 
chair,  or  falls  if  lie  cuunoi  reach  a  s<'!it.  He  ilu-u  nolices  a  iimiibn^'ss 
in  one  limb  which  exti>ud^  to  the  entire  side  of  llie  l>ody,  aiitl  is  ntteniled 
by  some  weaknew  iu  the  ann  and  leg.  Or  he  becomes  eonfuA-d  in  his 
mind  and  eurniot  find  wonls,  mid  w:h»ii  devclopi*  aphasia.  l)r  his  numb- 
Dc-t«  increns(--8,  his  urm  iH-itmies  ataxic,  itnd  he  ntoves  his  leg  with  dif- 
ficulty. Or  he  suddenly  Ixt^miew  (Hitisciiiiis  of  a  lilitidneKs  in  one  eye 
which  on  examination  is  found  to  Ijc  n  hemianopsia.  Or  Iu*  fivlfl  be- 
wildered and  confused,  and  eau  no  longer  understand  what  is  ttnid  to 
him.  Or  he  is  dizzv  .ind  staggers  in  walking.  .\ny  [nic  or  any  c^im- 
binatiou  of  tliese  symptoms  m:iy  couie  ov\  Bud<leidy,  may  rectnle,  and 
then  retunj,  to  leave  the  patient  Anally  in  a  stJiTc  of  iucapacity  of  some 
kind.  As  a  rule,  when  iht>  attack  Is  slight  an<l  not  aceimipaniiHl  by 
nneon^'iousness  or  folhtwcd  by  fever,  there  is  a  fairly  rapiil  iiuprovo- 
ment ;  and  after  two  weeks  the  [^vutient  is  able  lo  sit  up  atid  begins  to 
rt-cover  his  lost  power.  But  a  complete  rf'cov(!ry  d(»es  not  ot\en  f()ll()w, 
and  some  trace  of  the  original  symptoms  usually  reuuiins.  Aphakia  is 
not  wholly  recovered  from,  some  hesitancy  of  speech  or  t<'odeney  to 
misplace  M'onls  remains,  some  \(vs\\  symptoms  oontinue,  and  a  trace  of 
hcTiiipli.'giu  is  •tfi.'u  iu  his  gait  for  the  rest  of  his  life.  If  the  symptoms 
pass  olf  entirely,  lis  they  dtd  in  lij  of  my  200  eiLSes,  tlie  patient  nrnv 
ri;muin  well  for  some  years,  but  the  pr*»bability  is  Unit  a  seiiond  aUJiolc 
will  uocur. 

Atincki*  oj  Ortuinuil  Otwti. — Thus  far  attacks  of  a  sutldeu  nature 
have  {lam  (smsidcre*!.  But  in  a  certJiln  numlicr  of  casea  tlie  onset  of 
the  uen'ous  symptonw  is  gnulual.  Thus  iu  sevuRil  of  ray  paiJenia  Ibur 
or  five  days  have  elapsed  l>efbrc  oil  the  symptoms  have  appcanxt.  In 
thene  eases  tlie  mental  dulnees  and  apprehension,  tlie  si>ntM.>  iif  wimetliing 
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occurring:  in  Oie  head,  with  {MiiDf  vertigo  ami  weakness,  ore  pre^eDt 
thmughotit  the  period  of  onset,  la  »ome  rases  uptiasia  first  appears, 
Iheii  liei*mies  more  complete ;  right  hemiplepa  is  addeil,  and  finally 
hcmittDiesthcsIa.  In  other  teases  the  pandysis  advaix^it  Blowly  rrotii 
Caee  to  urni,  and  then  to  lo^,  op  in  the  i-everse  order,  and  it'  right  sided, 
aplmsia  luay  tiually  develop.  Mills'  lixs  de*;ril)wl  a  slowly  pmgrcs- 
sive  hemiplegia  aseendiiig  from  tlic  lojj,  ijie  exa<?t  pathnlogy  of  which 
18  unknown.  In  some  euHW  heniiuuffirilhe.sia  preeede^  the  hemiplegia. 
In  some  hemianopsia  first  oeeurs,  and  then  a  hemianiesthesia  or  sensory 
aphiLsia,  whirh  may  riuUu^ijUently  t«tit>.s!ile.  In  r^till  olher  ca.'<e.s  tlic 
mental  syniplonift  iM'oomc  more  and  mtire  tu:irked,  runriiKion  of  thought 
is  es'ideni  in  speech  and  action,  and  a  dementia  finally  devehips,  often 
attended  by  emotional  excitement,  crying  or  langhing  without  cause. 
In  some  caiiics  monoplegia,  or  monospasm.'*,  or  a  losit  of  sensation  in  one 
limb  onlv,  is  the  final  result,  the  initial  symptom  being  more  extensive 
than  the  final  ones.  It  is  in  lhp.*e  cases  of  slr)w  onset  tluit  the  various 
types  of  apliasia  are  porticularly  frff|m'iit,  aud  psychicail  blindness  or 
deafness  or  some  form  of  subw)rliial  aplumia  [M-rsiHts. 

The  rrcurrrn(x  of  apoplectic  attacks  is  a  danger  to  which  all  piitients 
are  liable.  Twenty-two  patients  among  my  Iwohimdreil  caa*'S  suffcrcl 
from  more  than  one  attack,  one  died  in  his  founh  and  one  in  his  fifth 
attack.  I  have  known  one  person  to  suniive  seven  attacks,  and  many 
ta  survive  the  third  which  acconling  to  popular  superstilion,  is  uni- 
fonnly  fatal.  Tin*  same  jierscm  may  have  a  rL-currt;nce  nf  the  same 
symptoms  in  each  nttiick,  or  may  Imve  diflTcrcut  symptoms  each  time, 
depending  wholly  upon  the  blo*^Ivesscl  which  is  afTc^-tcd.  One  mtm, 
aged  eevouty  years,  had  an  extraordinary  series  of  attacks.  The  first 
and  second  were  attacks  of  right  hemiplegia  with  apluisia,  the  third 
wiifi  uf  luft  hemiplegia.  The«M>M:urre<l  on  succirssive  days  and  lasted 
a  few  hours.  Five  days  later  he  ha<l  a  fourth  all:n-k.  During  Uie 
fnllowiug  ten  days  he  had  three  more,  one  right^sided,  two  left-«ide<l. 
All  this  time  he  was  growing  more  feeble,  hot  after  «»eh  uttnck  the 
paralysis  passes!  off  in  a  few  hours.  Six  d.iys  after  the  seventh  attack 
he  Imil  an  eighth  which  l<-lt  a  [MTiimnent  let)  lieniiplcgla  fnmt  wliii-h  lie 
died  four  days  later.  His  artcrinfi  were  rigid,  his  heart  was  wcjik,  but 
tlie  sounds  wen-  clear.  The  diagnosis  made  was  multiple  thrniuboHis, 
and  he  was  trcatcil  by  nitn^lytH-rin  and  str}'chninc,  the  administration 
of  which  iu  eiK-h  atutck  secmi><I  to  Ix-  followwl  by  a  rwovery  from  iJie 
}iandysis.  The  autopsy  showe<)  muliiptc  areas  of  sttftcning  due  U) 
thromlNisis.     In  several  cjises  multiple  lesions  were  found  at  autopsy. 

There  is  do  rule  to  determine  the  interval  l»etwetm  attacks.  A  few 
months,  a  year,  or  even  ten  years  may  elapse  l>efore  the  n.'currcnce. 
The  avenigc  in  twenty-two  vut^m  sliowi-d  that  the  chance  is  in  favor  of 
n  Wft^inil  attiHtk  witiiin  two  ytiirn  of  the  first  one.  But  one  of  my 
patients  did  not  have  his  second  attack  until  fifteen  ycareaAcr  tlic  first 
one. 

JVm!  Terminal  Condition. —  Tlie  course  of  the  dtitease  after  an  attack 
*  Journal  of  NerTOUH  and  Menlnl  Di-^inws,  April,  1000  ;  October.  H>03. 
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uf  apopU'xy  is  tmuiilly  uue  of  sluw  impmveraent  and  a  greater  or  less 
dej^n^e  of  rewwery.  The  terminal  condition  may  l>e  much  more  favor- 
able than  iIk-  original  BvinptODi-s  would  lead  out-  ti>  suppu^io. 

Many  palieats  n^mtiiii  in  a  cimdition  of  piirtia]  nieiitul  enfwhk-nitnt 
with  low  oontnil  of  the  emotions  than  before  the  iittaek,  nnd  some 
defects  of  memory,  especially  of  evtuta  occurring  about  the  time  of  and 
siiluM^liient  to  the  attack. 

Many  patients  sufler  from  a  partial  hemiplegia.  The  fece  recovers 
alraottt  entirely,  a  alight  fljitnerw  on  one  side,  and  a  little  deviation  of 
the  tonguGi  only  remaining.  Often  the  facial  expre^^iou  of  amunemcnt 
or  uf  grief  is  jMfri'wrtly  i^huwii  when  vulnnlary  niovemetil  ih  at  fault. 
SometiiiK*s,  as  in  one  of  my  aisea,  the  voluntary  p<jwer  returns  in  the 
face,  but  the  pnralysis  h  evident  when  emotion  is  shown.  This 
patient  had  hemiplegia  with  hemiaiuc«rthesia.  The  arm  is  usually 
permanently  ]>nnilyzt>d  to  a  greater  degrw^  tlum  the  leg,  and  is  moi-e 
rftmmnnly  suhjin-t  to  oontradtures.  The  flexor  nmwlcs  are  iimially 
Contmcted  and  hold  the  ellK)W  flexml,  the  wrist  flexed  ami  prouated 
ami  tlie  fingerH  cIowhI,  and  the  exfcnsorH  and  supinators  being  weak 
cannot  overcome  them.  In  one  patient  tlie  arm,  foreanu,  and  fmgtrs 
were  rigidly  extende<l,  tlie  fixed  positioti  Iteiiig  similar  to  that  assumed 
in  reiicliing  out  for  an  object  a  foot  away  from  the  hip.  The  couee- 
queuce  is  a  marked  deformity  of  the  hand  in  severe  cases  and  an 
awkwnnl  movement  in  light  cases.  A  rigidity  of  the  muscles  develop.s 
wttliiu  two  mouths  of  the  onset,  or  sooner,  so  that  even  passive  motion 
is  difiienlt.  This  niny  sometimes  Ik;  overoome  for  the  time  being  by 
massage,  by  nipid  motions  of  flexion  and  extension  of  a  limb  by  hot 
applientions,  or  by  an  Ksmarch  l«indagc.  As  a  rule,  the  rigidity  is 
absent  when  the  patient  is  asleep,  und  only  returns  afler  waking  when 
he  be^na  to  move  the  limb  voluntarily.  The  limb  may  l>o  ho  stifi*  as 
to  be  pidnful,  and  pain  ou  motion  of  the  joints  is  a  frequent  complaint 
in  hemiplegic  patients.  The  arm  is  usually  held  close  to  the  side,  and 
complete  abduction  or  cirfuniduiTtiim  at  the  shoidder  is  rarely  ]H>ssible. 
The  leg  is  idso  rigid,  is  moved  as  a  whole,  and  is  held  stmigliU  Tlie 
flexors  of  the  knee  and  the  extensors  of  the  foot  are  paralyzed  to  a 
greater  degree  than  other  muscle;^,  uud  their  op{K)uents  are  held  rigiil. 
Hen(%  the  knee  is  not  beut  in  walking,  and  the  ftxit  oUen  assnnieti  an 
equino-varus  position.  In  very  severe  old  eases  in  which  the  patient 
is  conflneil  to  Ired,  an  extreme  flexion  of  hip  and  knee  with  adduction 
of  the  thigh  may  devehip.  The  rigid  mustrles  may  l>e  hy|RTwnsitive 
to  percussion  or  may  be  too  rigiil  to  (xaitracl  when  lapped. 

The  tendon  reflexes  urt^  uniformly  exaggcnttetl  on  tJie  jwiralyzed 
side,  and  not  infrequently  on  the  healthy  side  as  well  to  a  less  decree. 
Ankle  clonus  is  easily  obtaiue<l,  and  in  extreme  eases  of  hemiplegia  I 
liave  obtained  a  clonus  by  depressing  tlie  patella,  by  depressing  the 
tncs,  by  extending  the  wrist  or  lingers  or  thumb.  In  cases  which 
recover  entiix'ly  from  [lanilyHis  this  incrcaae  of  tendon  n>flcx  may 
remain.     Babiiiski's  reflex  is  always  present. 

Jn  some  cases  gubsetpicut  to  hemiplegia  u  slow  spontaneous  but  tn- 
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are  due  to  letfinna  in  the  optic  thaLaniua  it  m  probable  that  the  lesion 
caases  au  irriration  of  8en«>n'  fibrt«  whioh  is  oonduo(e<l  to  the  cortex, 
and  there  pives  rise  to  motor  inipiil.s(»4.  Thus  in  wveral  children  suf- 
fering from  iitlieU«is  no  eortiea]  legion  has  been  found  at  opemtion. 
The  miwt  pnmnunewl  ease  in  itii  adult  thiit  I  have  seen  devel<»pe<l  liiXer 
an  upenition  tor  thu  removal  of  a  brain  tmuor  frtim  the  posterior  cen- 
tnil  convolution,  nnd  coiilirHn-d  for  a  yenraJler  tlie  operation,  sub**idlng 
slowly  as  voluntarj'  power  was  regained.  I  aBoribed  it  to  pre>'«turc 
from  a  clot  which  M'as  gradually  abeortied.  Hemiatlietosis  is,  thei*- 
fore,  an  occasimial  .-i^-ijuel  of  an  apoph'i^tie  attaek.  Ilomltn'mor  in  sJho 
on'-Ohionallv  iJt-vcliijH'd,  a  tn>mor  wbicli  may  be  C4iii!<Iaut  even  during 
rest,  or  which  may  only  occur  on  voluut^iry  motion.  It  occurred  in 
but  one  of  my  c»se&  Rheiu  '  ban  shown  that  it  indiraiteij  a  Wion  of 
the  lenticular  nucleus  in  some  cases.  Hcini<'hnrea  niay  remain  after  a 
hemiple^ria  has  subsidetl.  In  one  cnnte  where  It  had  l>een  a  r-ymptom 
for  fiftiHMi  vears  Aulsclilajrer  found  an  ohi  cyst  in  the  optic  thjiliimus.* 
In  otlier  caHcs  lesiouH  have  been  found  in  the  superior  cerebellar 
pednncli-»4  or  in  the  red  luieleus  of  the  t<!j;menlnm. 

The  lack  of  voluntary  exercise  nsunlly  lejids  lo  a  slight  atniphy  of 
tJie  |K»r<i]\2i'd  uiuBcles.  An  extreme  nnd  mpidly  ndvant-ing  conditioa 
of  atrophy  without  any  clwngc  in  elec-lrit«l  reaction  Las  Ix-en  occasion- 
ally ob^'rved,  and  cannot  be  explained. 

The  jr»int«  oceasiomdly  become  painful,  probably  from  disuse,  and 
rt'ijuire  inaA^ge  and  jmssive  motion.  A  truo  synovitis  with  hemor- 
rhage into  the  joint  «>nieliinef*  dcvehips,  as  Clian-ot  |>otuti'd  out,  but 
this  is  execediujfly  rare.  I  liave  never  seen  a  ease,  and  question  any 
eautsU  relation  between  the  apoplexy  and  it«  occurrence. 

A  n>n<Iit)on  of  hemiauaestJtepia,  hemiatnxia,  and  hemianopsia  occa- 
sionally remains.  The  fin^t  brings  with  it  a  disagreable  sense  of  ting- 
ling or  numbnesa,  and  leads  lo  awkward  movements  even  when  ataxia 
t«  abM-nt-  The  ticeond  Uuid^  to  niarkeil  intvHJrdinatioii,  of  finer 
motions,  and  patients  drop  objects  from  their  hands  when  not  looking 
at  them.  Heiritanopsia  'i»  ran-Iy  rectjverwl  fnini,  but  (lutienth  l>eCome 
ao'ustonu^l  l<»  having  but  one-half  of  the  field  nf  vision  dear,  and  guard 
against  aceideiittii  fnmi  objects  approaching  the  blind  side.  I>eafue8a 
from  brain  lesion  is  no  rare  ad  to  l>e  a  curiosity.  Mills  has  reported  a 
ca«i!  with  bilaU'nil  destnietion  of  the  tcm|H(nd  lobes.  These  defoiits  of 
sensiitif>n  an*  iinieh  more  likely  lo  remain  statinnary  than  is  the  tvmdition 
of  paralvsis.  Auv  one  nf  the  many  forms  of  aphasia  already  described 
may  persist  after  a  vasimhir  legion.  In  faet  it  is  largely  from  the 
study  of  sm:tll  local  ureas  of  softening  of  the  brain  due  to  emlx>Usm  or 
thrombosis  that  our  knowledge  of  the  {lossible  fonns  of  aphakia  and 
apraxia  is  <luc.  It  is  not  necessury  to  recount  these  symptoms  here. 
The  pc(;uliar  ctinibinaiious  of  cranial  nerve  symptoms  with  hemiplegia 
charaetoristie  of  pons  and  medulla  lesions  need  not  bo  deseribi-cl,  as 
they  have  been  cumsidcn-*!  in  Uie  elmpter  on  diaguoeis  o(^  hwal  legions. 

'JiMir.  \err.  and  Menl.  Diw..  Dm.,  iWt. 
■Zrilwhrift  I  kliii.  MitI.,  Bd.  LL,  th.  2  u.  3, 1903. 
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Diagnosis. — An  apoplcutio  attack  amy  lie  dlHtinguisliMl  frum  an  at- 
tack of  syiKHjpi.'  by  the  pallor,  stnppiijjrR  o{  heiirt,  uiul  w«ik  respiration, 
dilnLitioii  of  the  pupiln,  presLTVuliou  uf  kuec-jcrkft,  nipid  itx-ovurVjUuti 
atwenue  of  coma,  or  8ul>aeqii«nt  local  Bymptoma  of  a  brain  lesion  in 
syncope. 

An  epileptjr  attHck,  with  cry,  biting  of  tho  tonj^uo  and  )^neral  caa- 
vabtioii  Im  foIloM'i'tl  by  n  Htate  of  cotnu  whirh  tniiy  be  mistaken  for 
apoplexy  when  nu  history  of  tlie  ousut  «iii  by  olttainwl.  Hut  ttii  qu- 
leptic's  tou^:ue  is  -ncarrod,  and  tlierc  are  iismlly  sairs  »\nm  his  lit-aiJ  nr 
extremities  as  evideac  j  of  prior  attaelu.  Kpilepsy  is  a  ili^eaine  of  youtli, 
and  the  epileptic  rarely  shows  signs  of  the  viwcular  condition*  wliich 
Inid  to  npopit'xy.  The  (^>inai!)  not  very  deep,  the  p:itiont  when  iiroased 
shows  uo  psinilyftift,  theptipiUare  wpially  dilate.!,  thirro  are  ofli-n  hemor- 
rhages in  the  ctmjunctiva  and  capillary  hemorrhages  on  the  fn«c.  And 
within'auhoiiror  two  returning  oorisoionsuess  enalile^ii  histoi-y  of  prior 
attaclu4  and  the  absence  of  any  paralysis  to  be  establi.sKcd. 

The  coma  of  alcoholic  intoxication  ia  not  as  deepaa  that  of  apoplexy, 
and  the  drunken  man  can  uinially  be  arouited,  and  gives  evidence  of 
his  condition  by  h'n  breath,  hi»  dirty  appeiranoc,  his  mindlin  reflint- 
anoe,  hiit  delirium  and  rostlessne^,  and  hi»  lai^k  of  paralysis.  The 
corneal  and  pupil  and  tendon  reflexes  are  preserved.  It  should  not 
be  forgotten,  however,  that  w>me  case-s  of  a[>oplexy  occnr  in  a  state  of 
iotoxieatum,  or  from  traumatism  in  this  Rtate,  and  symptoms  of  com- 
pression  of  the  brain,  unilat<:iul  paralysis,  or  ineqiiahty  of  the  pttpils, 
should  Iciul  to  can-ful  wateliing  in  any  case  of  doubt.  The  signs  of 
alcoJiolle  intoxication  will  ptisH  off  in  a  few  hours,  a  brisk  purgative  or 
R  large  salt  enenui  hastening  recovery. 

TImj  coma  of  opium  poisoning  is  attended  by  very  slow  re»pimtion, 
small,  rapid  pulse,  cchiI  skin  of  blue  color,  ami  extreme  (^mtraetJon  of 
the  pupils ;  it  is  never  as  deep  as  the  coma  of  apoplexy,  and  never 
attended  by  anilateral  symptoms  or  loss  of  tlie  cttroejil  or  tendon 
reflexes. 

A  unemic  condition  leatling  to  oonvnlsions  and  coma  may  be  mis- 
taken for  8|)oplcxv  if  a  full  history  of  the  prtHtnliug  svinptuius  of 
nephritis  is  not  obtainable.  But  the  symptoms  of  (edema  of  the  tibiee 
and  face,  the  urinar."  odor  nf  the  breath,  t!ie  smidl  amoimt  oi'  blo'uly 
nrine  of  high  B|>ecilic  gravity  and  loaded  with  albumin  and  containing 
oastu  will  |Miint  to  the  correct  diagmmin  in  aues  of  acute  Bright's  dis- 
ease. Urteniic  uunui  is  the  culuunationof  an  attack  which  )K.-gins  with 
vomiting,  headache,  snd  convulsions.  In  eases  of  chronic  cirrhotic  kid- 
neys ajMiplexy  iy  a  coiumon  i»c*rurreiK"e,  and  hence  in  such  cases  llie 
findingofca^ts  and  albumin  in  small  amount,  with  urine  of  a  low  specific 
gravity,  docs  not  aid  in  tlic  diaguiwtis.  And  hen'  it  is  lady  by  tlie 
absence  of  the  acrtive  local  M'mptoms  of  a)S)ph>xy,  cs|iciiiil|y  tlie  lack  of 
unilateral  [karalysis  or  diften  ik«  in  reflex  actions  im  the  two  i>ides,  that 
a  diagWfsif^  i^  to  In.-  rutehed.  It  is  often  wihc  to  watch  a  ca»e  for 
twenty-four  lioure  before  arriving  at  a  ctmdusion. 

Tbe  Bftiuc  may  be  said  uf  diabetic  coma,  though  here  the  exami- 
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DatiuD  of  tlie  uriae  is  of  for  greater  value,  as  the  glycosuria  which 
fbllowR  a  eerebrnl  hpinorrhjij^  is  rarely  as  extreme  n*;  that  fViuml  in 
(iiahetefl.  The  otliir  ol'uwtone  is  unmistakiible,  ami  is  juit  |>reH.!iJt  in* 
a{Hi|iI<'xy  uiiIerM  this  ih  m'stK^lalei)  with  diabetes.  In  eases  of  donbt 
reliuuee  must  Iw  plaeeil  ii|)nn  tlie  previous  hltttorj',  as  diabetic  coma  is 
uot  of  8»d<]en  ouset,  is  usually  prwiKletl  by  headaclie,  anxiety,  distrest, 
ami  [iensationn  of  snllbeatiun,  ibllowwl  by  somnolence.  But  it  is  to 
Ik  remembered  that  diabetic  patiejita  somctimee  have  apoplectic 
attacks. 

An  upoplcotie  attack  may  be  the  first  ftyiriptom  of  gc-nend  parents, 
or  niay  m;enr  at  any  time  in  the  cour»e  of  the  disease.  The  symptom 
will  then  be  due  to  a  hemorrhage  in  tlie  meninges,  usually  a  dural 
hematoma,  aud  will  be  i<lei]iienl  witii  thoKe  of  a  cortical  cerebral  hemor- 
Hiage  at  the  time  of  the  attack.  The  hii«tory  of  mental  r^ymptom^  of 
a  gnindioM"  kind,  of  nieiHal  fiulun-,  and  loss  of  memorj' ;  ofatlju-ks  of 
emotional  excitement;  o1'  disturbances  of  speech  ;  of  unusuiil  pliysieid 
efforts  in  a  person  niilly  weak ;  of  exaggerated  kuiHr-jerks,  antl  other 
Bigns  of  paresift,  will  lead  to  die  diagnofeis.  And  the  result  will  be  a 
much  more  rapid  and  complete  recovery  from  tlie  hemiplegia  ur  aphaisia 
prtniuced  by  the  attack  than  in  ever  seen  in  a  hemorrhage  which  destroys 
the  bmiu. 

The  differentiation  belweeii  tvrebral  hemorrhage,  thmmlKwis,  ami 
emlxilism  i^  always^  difficult  and  ollen  impossible  ;  but  when  the  char- 
aeteriitUc  syuipdHCUK  of  any  one  of  these  afiiectiooB  are  present  a  prob- 
able diagnosis  can  be  reiiche<l. 

In  hemorrhage,  if  the  pi*r«on  is  young,  there  is  a  history  of  whoop- 
ing-oongh,  of  convulsions,  or  of  purpura  ;  if  old  (and  the  nwijority  of 
cn-ses  ocnmr  after  the  age  of  forty),  the  individual  is  ruddy,  muscular, 
or  corpulent,  has  a  history  of  nephritis  or  of  endarteritis,  Ims  no  his- 
tory of  syphilis,  has  no  csirdiac  murmur,  but  has  a  stnuig  and  possibly 
bypertrophiwl  heart.  There  ts  usually  a  history  of  mental  excitement 
or  physical  exertion  preceding  the  attack,  bnt  rarely  any  history  of 
prcmonitoPf'  vertigi>  or  mental  confusion.  Tliertf  is  a  bialorv  of  very 
sudden  loss  of  rt»ns«^iunsnejw,  with  flushing  itr  evaiiosls  of  the  fft<*,  a 
nuirked  pulsation  of  the  blofxl vessels,  the  ]mlse  iK-ing  full,  slnw,  and 
irregular,  of  high  t<^nsion,  a  slow  Bt»>rlon)ns  rcspiralion,  and  deep  e<inia 
from  which  these  patients  cannot  be  aroused.  There  is  often  a  differ- 
ence in  the  size  of  the  pupils,  and  they  ^1  to  react  to  light,  and  the 
eyes  are  turned  to  one  side.  During  the  first  <Uy  there  is  a  full  of 
temperature  to  97.5°  I'\,  followed  by  a  slow  rise  ti>  102**  V.  A  rigidity 
of  the  paralyzed  liralK?  oi-eHsiorially  a}>pears,  but  unilateral  twit^rhing 
or  convulsions  are  rare.  The  pundyzed  side  at  first  feels  cooler,  but 
when  the  temperature  of  the  body  Ix'giiis  U^  rise  it  is  ofteu  foun<l  to 
be  a  degree  higher  than  the  other  side.  The  paralyzed  extremities 
are  sometimes  slightly  cedematous,  often  cyanotic,  and  sweat  freely. 
The  unne  often  eouUiins  albumin  and  sugar  atWr  a  hemorrhage.  A 
rapid  increase  of  leucocytes  in  the  blood  follows  hemorrhage.  When 
the  patient  recovers  wnsciousness  after  twco^-four  hours,  or  not  until 
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after  two  or  three  days,  he  is  much  claned,  rwmps  to  himwlf  very  slowly, 
cutuphiins  uf  paiu  in  the  heail,  is  re:4tIf#H,  ami  tnes  to  move  ;  is  u]ee|>- 
le*s,  but  i*  very  dull  mcntiilly  iind  iiiwiiMiblc  of  sliowinj?  an  appixvia- 
tiuu  uf  hU  cv)ailiii(}u  fur  at  li!iujt  a  week.  Keuiiple^iu  is  uliuost  ulwayn 
present;  o^en  aa»ocialeiI  with  hernia DieatJic-^iu,  uotl  dt>inetitaei»  witli 
hcmionopsi;!,  Utou^^h  the  two  latter  Rvmpcoius  may  subside  within  the 
first  ten  diiyi*.  Apluiaia  is  Hlmo»t  ftlway«  pres<mt  if  the  rifrht  side  of 
liie  hfidy  is  paralyaxl,  but  is  nirely  one  of  tho  pure  sptviiil  type8,  sut-h 
as  word-dwii'iu'**,  or  wiinl-briiulneA*,  or  a  pure  ninior  aphasiii,  Ik'tl- 
aores  occur  inure  frequently  in  cases  of  lieraorrhti}^  thuu  iu  thrombosia 
or  cmbolidm,  and  so  docs  pueumoiiia.  During  the  month  followiu^  a 
heraurrliaj^  tliprr  is  a  RTiidui]  but  steaily  impn>veruent  iu  bulb  ra4!iital 
capacity  and  in  the  loo;U  syraptoiiw.  Sume  permanent  clofeet,  however, 
i(t  always  loft  with  sipns  of  secondary  dpf^neration  in  the  motor  tniet 
in  tlie  liuijority  uf  <^iM'ii.  lietinal  liemorrtiages  uucxisioually  may  be 
seen  with  the  uphlhalni<j.s(!opc. 

In  thrombosis  tlnL-  i>iilierit  if  young  has  a  bistory  or  phvstical  siffnaof 
sypbiEis,  and  if  uhi  is  tlie  subject  ufeniliirteritis,  bis  temporal  arteries 
be>n>r  tortuous,  bis  radial  arteries  Imrd,  his  pulse  irregular,  and  his 
eecond   he:irt  sound  aecentuatetl.     There  may  be  a  history  of  soiuo 
acute  illness,  fS[><Mially  of  an  infectious  tvi>e,  just  prior  to  the  attaek. 
There  is  a  history  of  sf»me  pwrnouitory  yvrupt^mw  extendint^  bark 
sevend   iiicinths,  such  as  hwulache,  vertigo,  or  insoraina,  even  if  there 
have  beeu  no  slifj^ht  attacks  of  ritiiultncs-s  or  of  pandvsis.      ft  is  particu- 
larly iu  these  cases  that  the  prihlnnnata  which  have  l)een  di«cribed 
occur.     Tliere  is  uo  nephritis,  and  thi'-  urine  is  normal.     Tliere  may 
l)e  a  hii'tory  of  some  shock  <ir  fright,  of  Mime  gencnil  senw  of  faintuess 
or  w(aikn(*ss  just  prior  to  the  attiick.     Tliere  is  usually  a  shnv  onset  of 
the  attack,  giving  a  few  moments  of  alarm  and  cxjnstnous  illness;  to 
fact,  the  |Kitient  may  feel  his  paralysis  coming  on  before  conscioiLsnesa 
is  lost.     In  the  majority  of  the  eas4>-s  there  is  uo  loss  of  conseiousncae. 
Tlie  fiice  is  pale,  the  pulse  normal,  not  full  or  slow,  the  respinitioii  is 
regular,  and  there  is  no  fall  of  temperature.     The  pupils  are  equal  and 
react  to  light.     The  ooma  is  not  very  deep  when  it  occurs,  and  irrita- 
tjou  of  the  bmly  produces  automatic  movements  whiuli  show  one  side 
to  be  paralyzed.     Twitching  of  the  limlw  is  commou,  oouvulsions  rare. 
The  (niiiia  does  n«rt  last  more  than  twelve  Ui  twenty-four  hours,  and 
when  consciousness  retunis  the  mind  is  clear,  at  first,  though  excite- 
ment and  even  deUrium  often  follow.     There  are  no  signs  of  increased 
intraeranial  pressure.     The  ItK-al  symptoms  are  less  extensive  thau  iu 
hemorrhage,  and   rather  more  so  than  iu  embolism.     They  show  i-on- 
sidenible  variation  in  the  first  wtvk.      Thuft  a  lieiniph-gia  may  ynt^  into 
a  mntioplegia,  u  heminmef^theaia  may  wholly  disappear,  and  a  general 
apliasia  subside  into  some  sptvial  ty|je,  as  wunl-deafness  or  word-blind- 
ness.     In  other  words,  the  cjimpenistiory  eollalend  ciri.-ulaiion  in  the 
brain  being  cstablisbe<l  and  tlie  initial  a-<lcma  ^ubsitling,  Uie  functimu 
at  first  guspcndtHl  may  Iw  resumed.     But  tlic  area  of  the  brain  {lemia- 
nently  softened  doe«  not  get  back  its  power,  and  hence  permanent  local- 
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imble  symptoms  (if  flmntl  exUmt  remain,  and  llieso  fthow  little  tendency 
to  improve.  Mi'nEal  t*ymptorii9  nf  the  nature  of  impairmt'ot  of  memory, 
loss  of  emotiuDal  toutrol  ami  excite tnent  as  i)ermaHent  ttymptoras  are 
more  coDimon  in  thruuibosis  tliau  in  hemorrhai^e  or  embolism,  and  both 
precede  and,  ibllow  tlie  uttnek.  And  there  is  »  marked  tendency  to 
Tccurreuoe  of  attacrk^,  usually  without  loss  of  c<>DH(-iou.^ness,  with  a 
ri'iiewal  nf  symj>t<»ms  wldeh  have  in  jjiirt  ^■'llll^'i(h1l,  nr  with  new  symp- 
toms of  a  h*al  kind.  The  ophtimlmoscope  may  show  arterial  ecleroeds 
in  the  retina. 

In  embolism  tlie  patient  i»  tutually  yotinjE^  and  has  an  audible  heart 
murmur  or  a  historj'  of  plilebiliti,  eadocjirditis,  rheinmtti.sm,  or  infec- 
tious diseaAo  ;  is  not  the  subject  of  nephritiH,  and  hai*  no  signs  of  endar^ 
teritis.  Ho  has  no  speeial  nptjpleclie  apjtertranee,  and  is  pnio  rather 
tlian  nuhly  during  the  attack.  The  atliu-k  ooeur.'-  withttut  premonition, 
and  notiifltr  effort  or  nuitimi.  1 1  isiictt  alwiiysiiKendiMl  by  a  lotwof  *x»n- 
scioiisness.  When  ef)nia  oct-urs,  imd  as  a  rule  it  d>»os  not,  it  i.s  not  very 
deep,  and  irrilation  of  the  botiy  Ui^mdly  causes  »«juie  uutomatie  motions, 
even  if  there  is  no  semiconscious  response.  The  puke  is  not  full  and  not 
Blow,  but  is  such  as  would  be  present  in  the  e:irdiac  state  found.  Tlie 
respiration  is  ran-ly  stertorous,  and  the  temperature  dix-s  not  tail.  The 
pupils  are  nr>t  unei|ual  in  size  and  usnatly  reau't  to  light.  Unitatenil 
RpnKnis,  or  twitrhiiip  of  llie  |«ii-a]yz«l  linibfi,  or  eoimdsions  iM-jrinning 
in  one  Hmb  and  exleudiii^  to  others  finally  ixvoniiiip  general,  are  not 
iufrequeuC,  and  during  the  attack  and  after  coiiMMOutuDess  is  refjaincd 
these  may  recur.  There  is  no  difference  in  the  temperature  of  the  two 
sides,  and  no  oedemaor  cyanosis.  l^U(*oeyt08is  is  Ws  marketl  than  in 
hemorrhfl^.  When  the  patient  recovers  consc-iousness  he  dow*  so 
rapidly,  does  not  complain  of  symptoms  of  pressure  in  the  bniin,  but 
often  [)as84>ii  into  a  »taU'  of  deliritim  which  may  last  some  days.  Kx- 
tensive  hn-al  symptoms  are  much  lessCTimmon  than  limited  ones.  Tims 
Bfjme  special  tyiJe  of  aphai^ia  osksily  distinguished  from  other  types, 
m(moplf!^a  rather  tlian  hemiple^^a,  4)r  hemianopsia  alone  are  the  symp- 
toms found  after  the  third  day.  There  is  often  a  very  surprisintr  im- 
provement in  all  the  loniil  symptoms  on  the  second  day,  with  a  return  of 
them  on  the  third  or  fourth  day,  fn]|ow«*d  then  by  a  very  -tlnw  improvtv 
ment.  8«jmetimes  tlie  lotiil  symptoms  are  permanent.  In  other  eases 
they  may  entirely  pafw  away,  and  no  trace  of  the  attack  nmy  remain. 

The  ophthalmosct>pe  may  show  emlwlism  of  the  central  artery  of 
the  n-tina. 

When  in  any  case  the  ajinptrtms  mentioned  are  present  there  is  little 
doubt  as  to  the  din^iosirt.  Itut  in  miuiy  caev-s  (la^re  is  an  absence  of 
many  of  the  distingnisliing  syinpiomH,  and  a  dilTercntiation  is  impossible. 
Tliis  fact  is  suWtantiute*!  also  by  autopsy  reconls.  Thus  in  twenty  teases 
of  8upp«jsc<l  emlKilism  where  cjinliac  discsisc  was  present  and  Uie  attack 
was  fairly  typical,  nine  were  found  after  dwith  to  have  l>een  ease.s  of 
hemorrhage  (Kleber').  It  luis  been  my  experience  that  in  few  con- 
ditions are  errors  of  diagnosis  more  common  tlwin  in  a|KipIexy. 

'Von  Monakow,  Gt-Iiiniiwlliologie ;  Spec.  Rrth.  u.  Then  von  Nulhnagifl,  Bd.  lu, 
a  778. 
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An  heroic  loetliMl  of  diagnosH  hy  boring  u  hole  ia  the  skull  and 
sapiratiDg  the  braiu,  thus  Biidio^  beroorrbages  and  rcIicvJDgr  pn&siire, 
has  been  advocated  by  NeistK-r/  who  reporU  a  case  of  exira-dural 
hemorrhage  in  the  |M>sterior  foBna,  in  whicli  1R0  cc.  of  blood  wa8 
reniuved.  Deatlu  have  been  reported  due  tu  hemorrhage  in  the  brain 
after  ftuch  explorations.  They  may  l)e  warranted  U>  a.scertain  Uie 
existence  of  extni-<hiral  clots  but  not  otherwise. 

Prognoais.  —  The  propHwis  in  an  a|Kiph>(*t)c  attack  depends  some- 
what u{K>n  the  cause  of  the  apoplexy.  Cerebral  hemorrhuge  is  much 
more  likely  to  be  fetal  than  thromlMwis  or  embolifim.  Tbe  first  attack 
ia  less  likely  to  !>«  fatal  than  Hitli^eqnent  attackn.  The  older  the 
paUent  tbe  leas  likeliboo<]  of  his  recovery.  Very  deep  coma,  its 
duruiiou  for  more  timn  a  day.  a  rapid  fall  of  ten)|ieratiire,  or  a  rapid 
rif»e  of  temperatnre,  the  development  of  Clieyne-Sli>keft  respiration, 
heavy  atertor,  the  deviation  of  head  and  eyes  to  one  side,  are  all 
important  and  very  unfavorable  ayniptoma,  a  audden  extreme  deij;^ree  of 
arterial  tension,  over  24<^  mm. ;  or  a  sudden  full  of  tension,  bctow^  80 
mm.  !r  unfavorable.  (S^-e  page  4*!(».)  If  convnUiooH  occur  with 
signn  of  IncRiMeil  iiilmcninial  pr(?SHure  a  ventricular  hemorrhaj^  haa 
probably  oceurrfnl  and  death  is  sun*.  Rt^lirml  hemorrh:iir(.'s  are  of  ba«l 
import,  as  they  ahow  a  bij^h  dcfrrec  of  prc^isure  in  the  F^kull,and  henee 
a  large  clot.  Bilateral  jyaralysii*,  especiidly  if  attended  by  cnnlal 
nerve  pal^iei^,  Hhows  a  lesion  of  the  pons  or  methillu  which  in  almfiHt 
surely  fetal.  It  \s  not  to  be  forf^tten  that  a  alight  attack  may  he  fol- 
lowed  immodi.itely  by  another,  mom  ftpvere,  and  thin  by  a  fatal  attack. 
If  the  putient  rewivers  tionsciousoess  uiYer  the  attack  the  dcyclopmcnt 
of  ilcliriurn,  of  hi(fh  tj-rapernture,  of  iti!44tnini.-i,  of  great  restles-sncsy,  of 
p:un  in  the  paralyzed  limbs,  a  tendency  to  bed-wjres,  and  tlie  failure 
to  control  the  sphincters  make  a  fatal  termination  within  two  weeks 
probable.  If  few  or  none  of  these  MTnptoms  oeriir,  and  the  t<'m|>i'r- 
flture  bocome-s  normal  within  a  week,  and  Mme  slight  improvement  in 
the  IikmI  symptoms  is  manifest,  life  will  prrtbsdily  l>e  spwn^l. 

The  ^freatc-Sl  caution  must  lie  exerciaied  in  giving  a  prognosis  on  the 
decree  of  recovery  from  the  local  symptoinfi. 

Aplia.sia  which  is  fprucral  at  the  outset  always  imsses  away  in  part, 
and  has,  in  my  experience,  more  cliance  of  iniproveuienl  tlwn  any  other 
locsil  symptom.  A  pure  type  of  aphasia,  motor  or  .-wnsitry  at  the  out- 
set, is  UKiudly  [termanent,  tliougb  isireful  eduiaition  emibhrg  a  patient  in 
the  oourve  of  time  to  regain  liis  speet^li  ut  least  tn  ^»me  degree.  Aphai^ia 
alone  witbiiut  hemiplegia  nmy  Ix--  entirely  ntHtverwl  fnmi,  or  may 
rcnuiin  permanent  am)  incunible.  In  oli  auu.-a  of  attacks  of  aphasia 
14  rt^''ivenr<l  the  use  of  8i>eccb  completely. 

Hcjuiplegia,  even  if  total,  may  not  remain.  It  usually  jiasses  off  in 
pHft,  una  it  is  safe  to  predict  tliat  tlie  |Hitieut  will  walk  aptiu,  even  in 
eeverv  cast*.  In  one  oise  under  my  care  iJie  {mtient  walkc«l  well  at 
tJie  enil  of  a  year,  though  be  had  made  no  voluntary  movement  wltat- 
ever  in  arm  or  leg  ai  the  end  of  three  months.  In  another  cose  a  year 
ehtpee<l  before  the  putieut  could  stand  atone,  yet  two  years  later  he 

■  DmU.  ZdtKh.  f.  Kcrrenh.,  Vcd.  xxxit.,  p.  &, 
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walked  without  a  cane.  Tlie  urm  aiul  iiaiid  are  always  more  copipletely 
utiil  |K-ni)iineiiUy  |iJir:il}'z<Hl  thiut  tho  U^,  aud  nuuiy  pcitieiitu  wliu  can 
walk  WL'll  n«vcr  rcguui  tlie  powtr  of  wrilmjj  or  of  feeding  tlieniselve». 
Yet  I  have  seen  complete  return  of  all  but  the  vei^  finest  of  motions, 
sueh  &8  tlie  power  to  pii-k  up  a  pia  or  to  button  the  elotliiiip.  The 
inere;iae  of  reflex  in  the  knee  and  ankle  i»  not  an  unfavonible  siffu. 
Hnt  if  cojitraiiture  of  the  limb^  develops  aOer  the  fir«t  month  a  complete 
recovery  never  l»kert  place.  In  the  (*erlt«  of  200  vm-ea  here  eollected, 
of  177  patients  with  hemiplegia  22  recovered  completely,  and  in  every 
patient  who  Hveil  beyond  the  tieeond  niontli  a  verj-  nmrked  improve- 
ment occun-ed.  The  »wner  the  wturn  of  aiiv  motion  the  more  com- 
plete will  be  the  eventual  recovery.  The  paralysis  «*mmnnly  |)aaws 
away  fnim  the  faee  entirely,  so  that  only  on  very  earefiil  testing  is  a 
differenee  in  the  two  sides  to  be  seen.  This  is  probidily  because  even 
in  hiul  e«»es  the  instinctive  niovenients  of  facial  exjirvsttion  are  not 
aifecled,  tx**ep(ing  when  the  opiie  thalamus  is  destroyed,  and  the  ctm- 
trol  of  the  face  is  bilateral  in  nuiuy  persons.  Tlie  tongue  usually  re- 
covers with  tlie  lace.  It  in  evident,  therefore,  that  a  promi.-*  of  much 
improvement  in  the  power  of  motion  may  almost  always  be  given. 
I'ost-heniiplegie  athel«wis  and  tremor  rarely  if  ever  snbsitie  or  improve. 

The  pn^misis  in  regard  to  sensory  distnrbnnet'S  is  less  favomble 
than  iu  reganl  li.i  pundysis.  The  initial  ht'iiiiiuin^thesia  itsnally  sub- 
sides. But  when  it  persists  more  than  a  mouth  it  never  wholly  leaves 
the  iKitienl,  and  it  in  usually  attended  by  a  feeling  of  tingling  aud 
numbne-ss  which  gives  rise  to  much  discomfort.  Thin  numbness  also 
makes  a  [mlii-nt  awkvrard  in  his  movements,  even  when  it  is  not  afis<>- 
ciated  with  pandysis. 

lIemianop?ia  when  due  to  shoek  or  to  pr««ure  on  the  visual  tract 
usually  passes  oif  witliin  ten  days  or  two  weeks.  If  it  [KTsists  Ix-yond 
that  lime  it  is  ilue  to  a  lesion  of  tlie  tract  or  cortex,  aud  is  incurable. 
I  have  never  seen  the  symptom  of  hemianopsia  pass  away  when  it  hml 
persisted  one  month.  The  limits  of  the  vifnial  field  may  exteml  a  little 
and  the  {>iitient  may  learn  in  time  to  disregard  and  even  to  forget  his 
litindnes.s,  hut  a  perimetric  examination  usually  shows  that  it  is 
stutionar>*. 

Tlic  irreguhir  motor  and  sensory  and  cranial  nerve  symptoms  due 
to  lesions  of  the  crura,  poos,  and  medulla,  when  they  are  not  followed 
soon  by  a  fatal  ending  are  usually  pt'miancnt  and  have  a  liad  prognosis. 
They  are  due  to  a  rupture  of  small  tracts  which  never  unite,  and  are 
followwl  by  secondary  (h'genemtionfl  which  are  permanent. 

The  i«rel>ellar  symptoms  often  ))ass  away,  but  a  tendency  to  vertigo 
may  persist. 

The  mental  symptoms  attendant  upon  an  apoplexy  are  never  abso- 
lutely reoovere<i  from,  and  afti-r  each  attack  they  an?  more  markinl  and 
penmment.  When  they  are  due  to  ihe  nmlerlying  endarteritis  it  is  to 
1)6  expected  that  they  will  be  even  worse  after  tliau  before  the  attack. 
The  actual  obscuration  of  ideas  following  the  attack,  the  inability  to 
comprehend,  to  Uunk,  to  judge,  and  to  act  slowly  subside.     The  flow 
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of  ideas  becomes  clearer,  and  if  there  \i  no  apliuaia  it  nuiy  be'^msaible 
fiir  u  inin  ti>  tniLke  a  will  within  twn  ww-ks  i»f  tiie  iittui'ik.  But  sub- 
8C(]Uen(ly  to  an  attack  the  niind  may  be  pprmaiiently  enfeeblc«l,  and 
when  uu  emutiunul  stiite  licvelojis,  mid  ilie  mcmury  is  ciwily  euufuaedf 
and  the  cCFurt  of  contiuuoua  tutkia^  ur  rcodiiiju;  causes  diotrcHfl  for  two 
monthd  af^r  an  attack,  it  is  a  qucstioa  whether  it  will  ever  be  possible 
for  the  man  to  rt^xumo  his  octmpation.  Yet  it  !.•<  often  amaxing  to  see 
how  accurately  a  btuiue-ss  man  can  jud<rc  of  his  atfaJrs,  and  how  clearly, 
even  tlion^h  apluHie,  he  airi  imlitTnte  his  deninis  in  rcgsird  to  imfnirtant 
matters  while  severely  paralyzetl.  In  the  .series  uf  200  caiscs,  mental 
symptoms  were  permanent  in  03.  Bnt  in  M'venil  caacs  where  more 
than  two  slight  attioka  occurred  it  was  these  symptoms  which  remained 
and  which  rendered  the  patient  incompetent  after  tlie  aphakia  and 
hemiplegia  had  entirely  ruiltitiileil. 

A  very  rapid  improvemL>nt  in  all  the  local  symptoms  after  an  apo- 
plectic attack  should  not  invariably  be  n^gardnl  with  favor,  i\a  this  is 
tlie  history  in  attacks  occurring  in  ciiscs  of  gcnenil  paresis.  Such  a 
rect^ver)'  should  aw.ikcu  a  suspicioQ  of  this  utifectioa,  which,  U'  found, 
will  greatly  change  the  pn^gnosit*. 

It  ifi  always  to  be  remembered  that,  excepting  in  children,  one 
attack  of  apoplexy  pi-edisposea  to  annther.  Endarteritis  is  a  steadily 
pmgressive  <lise:we.  No  progiHwis  nin  Kifely  Iw  given  as  to  the  length 
of  the  intervul  between  attacks,  but  a  second  utta<rk  is  reasi>nably 
sure. 

The  prc^osis  tn  cases  due  to  syphilitic  disea^  of  the  arterie.<<  is  not 
more  tavnrable  tlian  in  other  eatww ;  for  no  amount  of  antifvpiiilitic 
trt^Atment  can  affect  the  condition  nf  softening  duo  to  a  thmmhus  in  an 
artery  the  subject  of  obliterating  endarteritis.  It  is,  tlierefore,  a  mis- 
take to  give  a  goocl  progn«isis  in  syphilitic  cases  or  to  promise  any  more 
from  treatment  in  sueh  c;iaos  than  in  others.  In  fact  these  patients  ore 
more  liable  to  recurremt"  than  otlK*rs,  and  hence  the  prnguosia  is  worse. 
An  obliteniting  endarteritis  is  nut  to  be  cunsl.  My  experience  in  this 
respect  is  quite  tlie  reverse  of  that  of  von  Momikow.'  The  eventual 
prognosijt  after  the  end  of  the  sixth  month  is  much  worse  in  cases  of 
embolism  and  thnnnt>o.sis  than  in  hemorrhagic.  Kor  in  the  former  the 
symplitins  tlu-n  pn\m>ni  show  tlie  iiormanent  efiVn^t.  of  softening,  while 
in  the  latter  a  shrinkage  of  the  clot  and  its  scar  or  cyst  may  go  oa  for 
two  years. 

Treatment. — For  a  person  who  has  beginning  emhirteritis  it  is 
esBeoiial  to  adopt  a  manner  of  life  which  will  arrest  the  pn>gn'88  of 
tbo  affection  and  prevent  its  most  serious  re«nlt.  It  is  gi-nerally  agreed 
tliat  a  diet  which  Is  simple  in  character,  wttliout  rich  sauces  and  stmng 
condiments,  and  which  drx«  not  contain  an  exc»«  of  nitrogenous  matter, 
is  tlie  one  least  likely  to  iiici-ewtc  the  arterial  disease  i*al!ents  then*- 
fore  ahoiUd  u*»t  eat  a  great  deal  of  meat,  cggj<,  or  cheese,  and  many  are 
better  for  avoiding  milk.  It  is  most  in)|xjriaut  loavnid  ali^ihol  in  any 
form,  and  the  use  of  wine,  beer,  and  spirits  should  be  forbidden.  Strong 
■  Cell  Jnpfttholope ;  Hpec  I^tiu  a.  Tber.  von  XothnagiJ,  Bd.  ix.,  &  87tk 
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coffee  an<l  tobacco  are  also  supposed  to  iudmv  endarteritis,  and  sliouM 
be  uficil  ill  nuKiiT.itiini  only.  A  proj)cr  caro  of  tlie  di}i;fstion  is  tiicrp- 
fore  iin[Krrativ(,'.  An  minmil  visit  to  CarUiwid  for  a  mild  course  of 
treatment,  or  (o  8uratogu  for  a  oorrfsjHmdinjf  cure,  is  miwjt  advontage- 
oug.  The  liabitiiat  um  of  water  both  willi  uud  lH'(wt?eH  meaU  Ih  to  be 
uif^.  A  fair  amount  <>f  exenise  not  of  an  exhausting  character  is  to 
be  ooinmendwl,  p»lf  and  horstlwck  ridtnf;  being  advisihle  na  ecjunlly 
gootl  means  of  out-of-tloor  exercise,  and  billiards  or  Imlian-elnb  swing- 
ing with  liu;hl  v\u\*A  tli^  IxjRt  indoor  forms.  Tennit;,  or  lifling  weigfata, 
or  rowing  are  to  l>e  avoided,  as  they  put  ton  wvere  a  strain  iijwn  the 
hfart  for  a  pei-son  with  enilarieritis.  Exereise  should  euiibt'  a  mild 
perspiration,  but  if  followed  by  exhaustion  or  palpitation,  )•*  objwtion- 
alde.  Many  pcTsons  live  more  comfortably  withcmt  exercise,  but  if  the 
lack  of  it  induces  obesity  it  must  l>e  takejj.  Tepid  or  cool  baths  are 
prefenble  to  verA'  tint  ones,  and  tlie  sudden  shock  of  cold  is  to  Ik 
avoidfrd.  A  eliniate  should  be  sought  wil.hoitt  gn-at  extreniej«  of  heat 
or  of  cohl,  and  chills  should  be  gimrtlcd  iiguinst.  As  the  mrcurate 
obser\'ntionfl  of  Carter  ^  liave  proven  th»t  imllde  of  [xitiLSsium  docs  not 
dccrciksc  ptdse  tcusiou,  I  see  no  reason  to  believe  tliat  its  continued  use 
in  small  do**;!,  which  is  advised  by  mauy  authors,  can  \n  any  way  pre- 
vent arterial  disease.  But  a  ]M!rs<m  who  lias  liad  syphilis  should 
certainly  tike  a  course  of  mer<:;ur\'  everj'  tliree  y«irs  and  a  course  of 
imlide  of  jmlassium  every  six  months,  to  prevent  tlie  development  of 
endarteritis. 

Patients  who  tiavc  any  arlcriiil  disc-Use  shouhl  avoid  sndilcn  exertion, 
and  this  is  a  good  rule  for  every  one  over  forty-Hve  years  to  follow,  as 
many  cases  of  apoplexy  (xxrur  after  exertion  in  apparently  heidthy  per- 
sons. The  existence  of  miliary  aneurisms  is  oth-n  uusus[K-ct<-d  until 
they  ruptnrc  after  a  sudden  effort.  Thus  one  nf  my  friends,  a  hcitlthy 
wonuin  i>f  fifty  yeai-s,  lifted  a  tmnk  and  immediately  had  a  wrebral 
hemorrhagi-  which  killinl  her.  It  is  just  as  iniiwrntive  in  jHTsnns  with 
eDdarteritis  to  avoid  exhausting  effort  as  it  is  for  one  who  has  heart 
disease.  And  mental  or  cnioiional  excitement  of  an  intense  kind  is 
etiuully  to  he  avoided.  CoDtentmeiitj  with  a  moderate  degree  of  siie(%ss: 
and  wealtli,  is  l>etter  than  fame  or  riches  bought  by  an  a|)<>plpxy. 
These  pn'ntutinns  should  be  2>arlicularly  urgeil  upon  patients  who  are 
known  to  have  nephritis. 

The  treatment  of  an  attack  of  apoplexy  depends  upon  tbe  cause,  as 
heniorrhagt^,  or  softening,  nHpiirc  exactly  opp«wite  measures. 

If  it  is  appan^nt  that  a  hemorrbagi-  has  occurn-ti  the  patient  should 
not  Ix'  wirricil  fur,  or  jnlte*!  in  the  pnxxws,  but  should  be  placed  iu  bed 
with  his  head  somewhat  higher  than  usuid,  and  shoidd  lie  upon  the 
non-|Hiralyzcd  side  rather  than  nfHin  (lie  t»llier,»ir  upmi  his  iKick.  Kes- 
piration  is  always  ImniiMTcd  \>\  the  iici-inniilation  of  saliva,  by  a  tullin|^ 
hackwanl  of  the  larynx,  and  by  par:ily;>is  of  the  r^'^pinit<»ry  nniscles  cm 
cue  side.  Jf  the  patient  liesou  tlie  mm -paralyzed  side  the  saliva  runs 
out,  tlie  larynx  does  not  become  obstructed,  and  the  weak  side  expands 

'  American  Journal  uf  the  Medicml  Seiuioai,  IWI,  voL  ciziL,  p.  861. 
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better  timn  if  it  is  bel<]  dowa  by  (he  weight  of  the  body.'  If  gnvitd- 
tioii  acts  at  all  on  tlie  clot,  It  sbould  not  favor  its  rupture  Into  the  ven- 
triclo,  hence  the  side  of  the  bruiu  which  is  injured  should  \k  agiuo^t 
the  pillow.  The  full,  beating  pulse  which  tends  to  increaf>e  the  bleed- 
ing is  often  the  result  of  carlwnio  acid  poisoning  from  imperfect  res- 
piniCiciti.  All  oljstriit;tion8  to  brcatliing,  tight  clothiuj^  or  nwk-bands 
should,  of  ooursp,  Ix'  remov&I.  The  mouth  should  \h-  wijMil  out  fre- 
qu«utly  with  an  ulkaline  aotii^ptio  solution.  All  exertioUf  such  as 
swallowing,  and  the  eouiiequent  coughing  which  inevitable  choking' 
produces,  .-ire  to  be  avoided,  hence  no  attempts  at  medication  by  the 
mouth  an?  to  he  tritnl  during  the  comj.  Vomiting  is  always  dangeroua 
to  the  patient,  from  the  stmin  and  the  possibility  of  inhaling  particles. 
It  may  W  arrested  by  a  mustard  leaf  on  the  epigastrium.  If  the  face 
is  re<l  or  cyanotic,  tiie  pulse  full,  the  («in,i  deep,  the  t«mp»!patnre  low, 
tlu"  respiration  labored,  vcne.'^cction  is  indicat*;*!,  and  from  twelve  lo 
eighteen  ounoes  of  hli«od  i^hould  be  tjiken  from  the  arm  at  oncc\  It 
will  do  nn  good  unleiut  done  within  a  few  hours  of  the  attack.  In  hos- 
pital canea  I  have  seeii  thiH  cause  great  relief,  and  Ixdievc  I  have  »eea 
it  save  life.  It  should  bo  (employed  much  uv^re  fnnely  than  it  is  in  cisetl 
oerebml  hemorrhage.  That  it  is  a  harmless  me^ure  h  shown  by  ita 
gi^nenil  use  in  the  hL*t  c«iiturv  for  all  sorts  of  discaaes.  The  reaction 
against  its  abuse  luis  led  to  iti§  neglect  in  cases  where  it  is  indicatel. 
Tlie  caaea  in  which  it  does  Iiarm  areca-ws  of  weak  heart,  small  pulse, 
and  gononil  antemla.  Placing  a  tight  bandage  around  the  limbs  near 
tlie  b<»dy  will  prevent  venous  blofM}  from  returning,  and  tlius  takcwimu 
blooil  from  the  bniin,  and  this  is  a  means  to  he  used  when  bleeding 
cannot  be  done.  Mustard  paste  to  the  \e^  or  l)ack  of  the  neck  ao- 
complic4ies  similar  results,  but  serious  blistt^rs  are  Uw  often  laiused  iu 
states  of  unconsciousness  by  these  means  and  by  hot  bottles  tomaketlieir 
use  advisable.  Ap]>lications  of  ice  to  the  head  are  usually  ordered),  but 
it  is  quo.stional)le  if  they  do  goml.  They  are,  however,  agrw-ahle  lo 
eomo  patients  when  conflcionsness  returns  and  there  is  pain  iu  the  head  ; 
liemx-  it  is  p<«8ible  that  tliey  relieve  cougpsrtion.  Nn  attempt  shnuld 
Ih'  made  to  amuse  the  patient  from  the  coma  or  to  fee*!  him,  and  when 
be  begins  lo  recover,  all  excitement,  the  presence  of  several  |)ersons, 
and  attempts  to  talk,  should  be  prevented ;  and  quiet  in  a  darkened 
room  should  he  preser\'i4l.  When  it  seems  certain  that  a  hemorrhage 
is  (Krcurring  the  iwe  of  adn-nalin  hy|KxliTniicalIy  or  by  the  rectum  is 
advisrible.  It  is  als«»  well  to  euuse  itrv  puigaliim  by  giving  twd  drops 
of  cn»toa  nil  in  a  little  butter.  This  put  on  the  tongue  will  Ih*  alisoHied 
in  the  moudi,  and  is  not  likely  to  cause  choking  if  swallnwetl.  Con- 
vulsions may  be  coutrollol  by  chloroform  or  by  chloral  hydrate  given 
by  rectum  in  twcniy-graiu  doses. 

When  the  [HttienI  rcijovers  i^aisimiusiu^ss  his  anxiety  nhould  be 
quiete<l  by  reassurance  tliat  the  danger  is  over.  No  attempt  at  feed- 
ing shnuld  Ixf  made  until  he  feels  hungn',  and  then  cohl  milk  only 
sliould  be  given  for  the  first  three  or  four  days.     If  tlien*  is  difliculty 
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in  swallowing  a  small  tube  may  be  intmdured  thmujrli  tlie  no«e^  a 
spray  of  coi^ine  being  first  U8«l  in  the  t)in>at,  ami  milk  piven  through 
Uiis.  Water  may  be  given  freely  if  detwred,  and,  in  t-asew  iif  nrphrids, 
should  be  nr^l  iijtnn  the  pitioiiC  In  8Ui-h  <»«cn,  if  thvrv  in  nrit  a  (rve 
excretion  of  urine,  un  eueiiia  of  salt  mhitioii  will  be  adviRible.  Heart 
stiraulmilti  should  be  avoldcti,  and  wine,  cofl'ee,  or  tea  are  not  to  be 
Ufli'd  unless  a  condition  of  weaknew?  of  the  liKirt  bccomi-e  ven*  mani- 
fest. Aconite  in  suiall  doecs  frequently  repeated  is  of  serviee,  as  it 
cjuicts  the  increased  activity  of  the  heart.  Hypodeiniic?  injecliouB  of 
camphor,  two  g^rains,  dit<K>lved  in  thirrj'  minims  of  olive  oil  is  the  best 
hmrt  stimulant  if  one  beeomes  nceesnarj-.  If  llie  pulJenl  is  verj*  rest- 
less bmutide  of  MMlium  in  lliirlv-griiin  dim-s  every  six  In^nrs  mav  Ik- 
given,  and  if  eleepless,  ti'ional  in  fif)(.>en -grain  dose^  may  l>e  U8e<l. 
Tepid  sponge  baths  with  aleohol  ore  veiy  quieting  and  refreshing. 
Great  esrc  ^lould  be  taken  to  keep  the  body  clean.  The  bladder 
should  be  emptieil  by  eatheter  ever)'  three  hours  tu  prevent  soiling  <>f 
tlic  lied,  and  a  d^iily  enema  should  be  dsckI  to  elean  out  the  nn'Mim. 
Castor  oil,  or  al<H«,  or  caseara  may  he  given  to  keep  die  ImiwcIs  it|ien. 
Pads  of  uakum  or  coHon  may  be  use<l  to  prevent  preesure,  and  the 
position  must  be  changed  every  little  while  to  relieve  restlessneas  and 
prevent  bed-sores.  An  air-be<l  or  water-bed  iti  nirely  necessary,  but 
may  give  comfort. 

It  has  long  been  the  custom  to  give  five  or  ten-grain  doaefl  of  iodide 
of  potaiuiuni  three  tinted  a  day  to  aissist  the  ahKU'jption  of  n  etot. 
Those  who  believe  that  it  will  accomplish  any  result  may  continue 
tu  use  it. 

If  it  is  appantnt  that  tlie  stroke  of  apoplexy  is  due  to  an  emixjlisra, 
or  a  thrombosis,  and  the  patient  is  pale  and  the  heart  is  wejik,  he 
should  be  laid  flat  in  l>e(l,  and  heart  stimulants  with  vasodilators  sliould 
be  Used  at  once.  A  hvpodermio  iiijtH-iinn  of  nitroglycerin,  one  one- 
hundredth  gmin  in  whiski^y  or  c^ignai;  should  be  given,  and  tlie  alt^o- 
holic  stimulant  repeated  or  given  with  hot  water  as  an  enema.  Ammonia 
may  be  inhaled  and  Hoffmiin's  amMlyne  may  be  used.  Heat  shuuld 
be  applied  to  the  body,  but  the  measures  recommended  in  hemorrhage 
—  venenection,  purgation,  ice  to  the  head,  and  adrenalin  —  are  con- 
traindieatcd.  If  convulsions  occur  chloroform  may  be  used  or  chloral 
in  lai^  do«e  by  enema.  Absolute  rest  should  be  enforced,  no  effort 
allowed  as  tlie  patient  recovers  oonRciousncss,  and  then,  when  he  is 
able  to  swallow,  hiipjHjrtiiig  food,  mild  stimulation  with  ciifiee,  hot 
drinks,  milk,  and  \mv^  tea  should  be  given.  These  measures  are  of 
great  value  in  the  slight  priKlnjmal  attacks  which  precede  a  stroke  in 
casca  of  endarteritis.  1  have  seen  ver)*  marked  and  favorable  effects 
from  the  use  of  caffeine  citrate  or  Ihn  stxlium  salicylate  nf  caffeine, 
three-gniin  dusea  every  six  hours.  If  the  pulse  tension  is  high  nitrite 
<»f  WMlium  in  two-  nr  thrw^-grain  dosis  every  four  hours  may  In-  used^  as 
it  is  less  sudden  and  more  pnduiiged  in  effect  tlian  nitrogtyeerin.  It 
may  be  givea  with  the  caffeine.  If  au  inflammatory  reaction  follows 
the  emholiitm,  and  the  temperature  rises,  aud  restleseaeiM  aad  insomuia 
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follow,  the  t'^rtciuc  must  be  Bt<)|j|»ed,  auJ  broiiiKle  of  wMHum  or  chlonU 
hydnvte  iiseti.  The  latter  in  five-grain  doses  every  tour  houre  is  of 
much  aervioe  id  these  ca^es,  a^  it  does  uot  incr«ige  tho  art^'riul  teiiHioD 
and  yel  quletj«  the  bruin.  Trioiial  i^  also  of  nerviei^  to  eause  sleep.  A 
rapii)  relief  from  the  conxii  nut  Infrequently  follows  this  trwitment  tn 
cases  of  embolisiii  ur  thnimbosis  ha  i\u-  collnti-ml  eireiilatiun  is  stirau- 
latcd.  In  the  eases  where  the  tt^miH-nitiin.!  ri»cH  and  jUTtive  emrjiha- 
litis  oeours,  ice  to  llie  head,  antipyretics,  sueh  a-*  phenacctin,  acctanilid, 
cool  sponging,  and  laxativei*  are  indicated,  but  mcdieutiuu  accouiplislies 
little. 

When  it  U  imjK>R8ible  to  make  aji  aer.urate  diagnosi:^  between  hemor- 
rhage and  thrombosis  or  embolii^m  it  is  tiut  wife  to  employ  lu^tive  medi- 
cation diref^tcd  to  either  condition,  Ic-st  the  damage  to  the  bnun  may 
be  increused.  In  such  cases  it  is  Ijctter  to  aeenrtialwadute  rtwl ;  to  aid 
the  respiration  by  position  on  one  side  ;  to  sec  that  the  condition  of  the 
h(«rt  and  pultie  is  favorable,  using  either  mild  stKlatives  like  aconite ; 
or  mild  stimulaiilx  like  camphor  and  caffeine,  i\a  they  are  indicated  ;  to 
apply  ioe  Ui  tlie  head,  and  if  thiiiv  is  niuuh  restlessneA-*  to  use  bromides 
freely.  When  cnnsein«fsne.ss  returns  quiet  slionid  be  ensureil,  a  mild 
light  fluid  diet  ordered,  plenty  of  water  given,  the  skin  and  bladiler 
kept  in  order,  the  bowels  evacuated  by  cnematii  daily,  and  sedatives, 
bromide  or  trional,  UiH^I  if  needed. 

In  cases  of  mild  onset  without  loss  of  eonscintisness  the  same  dc^^ree 
of  rest  is  to  bo  gocnrod  as  in  severe  caaos,,  and  fur  ut  Icimt  two  or  three 
weeks  after  the  attm^k,  no  matter  how  flight,  no  phystctil  or  UR'nial 
exertion  should  be  allowed.  A  light  diet,  plenty  of  water,  and  mild 
laxatives  sIvHild  be  used,  and  stimulants  avoido<l.  The  8ulMe<|uent 
treatment  should  de|)end  largely  u|Mm  the  oondilion  which  is  suspected 
or  deiermine<l.  A«  the  majority  of  nises  of  slight  attack  are  due  to 
thrombosis  in  diseased  arteries  nilher  than  to  hnniorrhage,  vascular 
dilators  and  e:ifleiue,  with  or  \v-ithout  a  snmll  amount  of  digitalis,  or 
Bjiartein  may  lie  ntutionsly  tricil,  and  if  found  tn  be  of  benefit  used 
more  freely.  If  they  e^iuae  bca<hicho  or  other  premoniiorv-  symptoms 
they  ranst  be  di80fintiuue<l.  In  aises  where  spasm  or  convulsive  move- 
ments Imve  iMH'urred  the  use  of  hrtmido  is  indicated. 

In  all  cases  the  treatment  of  the  [iaral\tic:  condition  following  an 
apoplexy  is  really  ex^H^etant.  It  ts  im|MiSKibIe  to  hiisten  tlic  process 
of  rep;iir  in  the  brain,  and  time  alone  can  bring  abont  a  spontnnctais 
rts'overy. 

During  the  two  or  tliret'  weeks  after  the  att:ick  the  patient  must  not 
be  allowed  U}  sit  up  or  to  make  any  cBbrt  for  any  purfwae.  He  must 
be  fed.  Ins  bladder  emptied  by  catheter,  the  bcdpiin  use<l  for  his  e%*acua- 
tious,  and  he  must  nut  turn  himself  in  Ihh]  when  iNithed.  Cold  appH- 
catiiius  to  the  liwid  -iliDuld  1h'  kept  up  tor  a  wi-ek  or  longer  if  ihev  are 
Hgreeable  to  the  jtattent.  By  the  end  of  a  week  the  diet  may  l>e  in- 
ereascd  and  easily  digested  wdid  food  may  be  given.  A  varietj*  of 
fluids,  such  as  lemonade  and  mineral  waters,  may  be  given,  and  weak 
tea  and  <M>See  may  be  allowi-d,  biit  no  mimulante,  uuless  the  i^ase  is  one 
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of  tbmmbottis.  T)ie  puHitiun  uf  llie  piitieut  uiuat  be  made  as  comfort- 
able as  pofwiblt'  by  the  iiwt  of  *'UHhions  siipportinp  the  arm  and  lep,  and 
their  position  may  l>e  changed  t^i\ea.  Ilsilhin;;  with  warm  wut^r  nnd 
aleohol  ift  very  smithing^  and  itmy  bi>  done  twii-e  a  ilay.  No  nie^licine 
18  iiM^led  (hirhi^  this  8tjige  unless  it  is  gotoc  sedative  at  Dtght.  Con- 
stant enotjurajcement  is  needed,  aud  the  hope  of  reeovery  nnist  be  etimu- 
latwl.  At  tlie  end  of  two  or  three  weeks  in  lipht  cages,  and  at  the  end 
of  lour  or  five  weeks  in  medium  ea**cs,  the  patient  bef^ins  to  draw  the 
leg  ap  Id  bed  or  to  straif;fateD  it  out  when  it  bait  been  passively  flexed. 
After  surh  motions  have  been  possible  for  a  week,  but  not  sooner,  tlie 
patient  may  hi?  3it\ed  to  a  chair  and  aHuwtil  to  makentleniptsat  rilniid- 
inj;  with  llie  aid  of  two  persi^ns  or  one  jHTSitn  and  a  erutch.  It  is  not 
well  for  a  |>atient  to  exert  himself  in  this  way  too  soon  or  loo  long,  for 
fear  of  a  ndnpie.  Aud  it  does  not  basteu  his  recovery  to  allow  him  to 
try.     The  paralyze<l  arm  should  be  supported  in  a  sling. 

The  cases  are  few  where  it  am  be  aceurately  determined  that  there 
is  a  surface  henmrrhjige  which  nm  Ik-  removeil  by  surgical  iiiterfert^noe. 
When  this  is  the  case  there  should  Im'  no  hesitation  in  undertaking  the 
o{X'ratioii,  Tluia  in  a  case  in  which  McBurney  trephined  for  a  tniu- 
matie  bemorrhime  caa«iii);  aphasia  and  rijfht  heniiplt^gta,  the  aubsetjucnt 
progressive  recovery  would  undoubtedly  have  been  impossible  had  the 
clot  not  been  removed.^  In  subcortical  hemorrhage  where  the  aiterial 
tension  is  high  aud  increasing  to  the  fatid  degree,  as  sliown  by  the 
Kiva  Kocei  apparatus,  the  cranium  may  lie  opennl  and  the  intracranial 
tension  relieved.  This  measun>  is  not  to  be  undertaken,  however,  with- 
out good  reason.* 

The  treatment  of  the  hemiplegia,  which  should  be  Iwgun  at  tlie  end 
of  the  second  week,  is  by  nwissiige  of  the  limbs  daily  or  twice  a  day 
for  fifteen  minutes  at  a  time,  by  passive  movements  of  the  limbs,  and 
hv  the  ai)pIi(!iilion  of  funtdisni  to  exercise  the  musi^k-s,  especially  the 
extensiirs  of  the  wrist,  (he  muscles  moving  the  Hngers,  and  the  flcxora 
and  cxlcnai^rs  of  the  ankle  and  knee.  These  muscles  should  lie  exer- 
cised for  a  minute  at  a  time,  and  the  entire  appliention  shimid  take  half 
an  hour.  The  facial  nmwles  do  not  require  electriad  treatment,  as  the 
instinctive  movements  exercise  them.  It  should  be  distinctly  undcr- 
stfKHl  that  the  eftcct  of  elw;tricity  is  limited  to  exercise.  The  use  of 
galvanism  to  the  head  has  long  since  been  abandoned  as  useless  and 
possibly  harmful.  .\ny  device  which  will  enable  the  patient  to  miike 
volunlark'  motinns,  siml  thus  exercise  the  muscles  by  act  of  will,  is  far 
more  useful  than  elctrtrieiiy.  Thus  as  soon  as  any  power  appears  in  any 
muflcic,  the  patient  is  to  be  ui^ged  to  t»e  it.  He  can  do  litis  if  the 
action  of  the  opposing  raus<!le  be  performed  poasivelyor  by  a  meohani- 
Oal  device.  Than  gr.Lspiiig  a  bulb  which  citutiuns  a  spring  will  exer- 
dac  the  flexors  of  the  tingcrs  while  the  exteosors  are  still  imable  to 
open  the  hand  ;  pn'Mttng  on  the  [M-^lal  of  a  sewing  machine  will  exercise 
weak  flexors  of  the  uukle  while  the  extensors  are  still  unable  to  Ufl 
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the  toes.  Such  devices  Dot  oi)1v'H<en'e  to  exercise  the  niuscOes  hut  elm 
to  occupy  tile  patient's  mind,  which  is  usually  devote<l  wholly  to  the 
consideration  uf  hin  sUite.  MiiNrlr  iK'iititig  )ielpt>  sumi?  p;itientH, and 
nuiy  l)e  combined  with  rnaAsage.  Wai-m  applioutionn  fulUiWiHl  hywiol 
aflusious  sometimes  stimulate  the  eiruulatiou  iu  llic  limb  and  help  the 
8treu(;th  ;  and  an  soon  'AS  walking;  is  possible  it  should  be  idlowe<),  aud 
Bteppine:  over  obstiioles,  and  careful  volmitary  motiouH  of  tJ»e  le^  (ih<iuhl 
be  practieeti,  and  the  att«ntiim  should  be  dirc-ted  l*»  the  act  of  walking 
so  as  to  pn^vent  a  hi^miph>gio  g:iit  from  beiug  aoquircd.  The  snmo 
tnitning  a»  has  been  used  by  Fnienkcl  iu  the  treatment  of  Iix^miotor 
ataxia  is  very  useful  in  oases  of  hemiplegia.      (Sec  po^  38*2.) 

The  h<.'miana?stliesia  may  oocusionully  be  iH-iu'tited  wllhin  a  week  by 
Uie  application  of  u  tkmdic  current  to  the  limlw,  the  liiradic  brush  beinji; 
preferred.  If  it  has  no  effect,  however,  within  a  montli  of  the  onset 
there  is  no  treatment  which  will  restore  sensation,  and  tiiRidism  usually 
inorcasns  the  Hubjuetive  numbness  whinh  annoys  the  piiti<>nt. 

The  heiniunopHia  tw.nnnt  \x:  treateil  In  any  way,  !"id  it  is  often  well 
not  to  call  the  patient's  attention  to  it,  ;is  little  by  little  it  is  disre^rdcd. 
I  liave  iKvn  a  uumber  of  patieuts  who  hiui  bilateral  homonymous  hemi- 
anopsia but  were  not  aware  of  the  fact. 

The  apliasia  is  open  to  treatment  by  education  in  some  cases,  but 
not  in  all.  PnLCtic*e  in  n'mliiig,  in  re^nlin^  aloud,  in  naming  objects 
aud  in  writing  is  somi?time8  suoeessful  in  re^-ulliu)/  the  lost  memories 
aud  powers  uf  expreseiun.  I  liave  liad  patients  who  learneil  to  read 
a^iin  by  the  use  of  the  letters  of  the  alpliabet  printed  on  little  cards. 
I  have  known  patients  who  acquired  a  new  language  before  they 
relearned  their  own  tongue.  I  have  known  patients  who  could  sing 
before  they  oould  talk.  I  have  known  |Mitients  Ut  <-!irry  about  a  little 
dictionary  and  to  fiml  in  it  tlie  word  thev  could  recall  by  sight  but 
ooutd  not  utter,  and  tlius  to  eonvcy  their  tdiiis.  If  nn  attempt'^  at  reedu- 
cation are  successful  the  deaf-and-dumb  language  should  Ih?  aequired, 
and  it  may  inlenst  the  patient  to  teach  him  this  from  the  outset,  show- 
ing him  large  printed  letters  and  letting  him  form  a  new  association  of 
ideas  betwwn  them  .tnd  the  position  assun»e<I  by  the  hands.  If  hemi- 
plegia attends  the  aphtusia  the  well  Irnnd  n»ay  t)e  used.  The  een;bellar 
syniptMins  u.stmlly  nuhsidc  spontaneously,  but  olwlinaU*  vertigo  nan  s*tmo- 
times  Im'  relieved  by  the  use  of  bromide. 

Piist-hemipl^c  tremor  or  athetosis  is  not  benefttetl  by  any  form  of 
treatment. 

Tlie  menial  svmptoms  cannot  be  treated.  But  the  patients  can  be 
kept  from  excitement.,  fmni  enuilionni  stniin,  from  mentid  eflbil,  and 
must  have  cheerful  surroundings  and  mild  forms  of  amusement.  It  ia 
better  for  the  gcucral  welfare  of  cducatetl  and  active  persons  to  allow 
tliem  some  deBuite  mcuuil  occupation,  and  if  new  interests  euuiiot  be 
8lArte<l  it  is  In-tter  t<i  j>cnnil  sitrae  apimreul  resuniptiou  of  pn»fcsi<ioual 
or  business  life,  and  visits  of  former  assix-iates,  llum  to  allow  tiiera  to 
drill  into  a  stale  of  mental  depression  over  their  apparently  useless 
oonditiou.     Cheerful  ciun|xinionship,  eutcrtaining  reailing  by  a  good 
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reader,  games,  the  dictation  of  correspondence,  and  the  general  inter- 
ests of  life  may  afford  sufficient  occupation.  And  eventually  travel 
may  be  allowed.  It  is  well  for  a  person  who  has  had  one  attack  to 
avoid  extremes  of  climate  and  high  altitudes.  A  winter  in  a  dry,  mild 
climate  like  that  of  Bermuda,  Nassau,  Culifomia,  the  Nile,  or  the 
Riviera,  and  a  summer  io  the  mountains  or  by  the  sea,  not  exposed  to 
great  heat,  will  prolong  life. 


33 


CHAPTER  XXVIIL 

THE  CEREBRAL  ATROPHIEB  OF  CHILDHOOD. 
IbJmijIU  HemiplepB,    HfAt^ia,   ¥vMt>  aamieJiDtm,    Imbedlitf,    iSocw, 

MALDEVELOFMSn  OF  THE  BSAIV. 

The  brain  mar  be  iojored  or  dlsoued  io  fceCal  life,  or  at  die  time  of 
birth,  or  during  infancy,  and  in  oonaeqaeDoe  may  fiul  to  develop  in  a 
Dormal  manner.  Whcai  tliis  oocnrs  a  ooodition  of  cerebral  xtropkiy  is 
fbond  after  death.  The  atrophr  may  be  limited  in  its  extent  to  a  iew 
otHivolutiona,  or  may  involve  one  lobe  of  the  brain,  or  may  affect  the 
entire  brain  in  greater  or  leas  dt^ree.  The  symptom^!  prodnred  by 
cerebral  atrophy  are  numerous,  but  patients  are  eaaly  assigned  to  oae 
of  three  groups  of  cases,  in  accordance  with  the  chief  feature  preaentnl, 
thoogfa  in  flome  patients  the  symptoms  of  all  the  groups  are  found. 

Olillical  Groaps. — The  first  group  of  cases  is  characteriaed  by 
spastic  paralysis,  which  may  be  bemiplegic  or  diplegia  in  type.  la 
the  diplegic  form  both  U^  miy  be  affected,  or  both  arms  as  well  as 
both  legs.  The  paralysis  is  ofieo  aooompinied  by  aphasia  and  by 
athetoeig,  and  not  infrequently  by  sensory  defects,  by  imbeolitr,  and 
by  e^\epey. 

The  second  group  <^  cases  is  characterized  by  mental  detects  <^ 
greater  (»*  less  degree.  These  may  vary  from  absolute  idiocy  to 
feeble-mindednesB,  or  the  patient  may  show  merely  »>nie  peculiarity  of 
conduct,  indicating  a  lack  of  the  highest  powers  of  attention,  and  of 
reastming,  and  of  self-oootroL     Epilepsy  may  develop  in  these  cases. 

The  third  group  of  cases  is  diaracterized  by  sensory  defects  :  eitha" 
hooianop^  or  total  blindness,  or  deafness,  and  consequent  mutism. 
In  these  cases  also  imbeality  and  epilepsy  may  develop. 

Frequency. — Cerebral  atrophy  is  not  rare.  I  have  records  of  400 
cases.  Of  these  274  belonged  tn  the  first  group,  219  having  henu- 
pkgia,  and  o5  dipl^ia.  Among  these  patients  100  were  aphasic;  i^9 
had  athetosis,  and  90  had  epilepsy.  In  120  s<^>me  degree  of  mental 
defect  was  apparent.  To  the  second  group  111  patients  t-ould  be 
assigned,  as  the  mental  defects  were  more;  marked  than  other  svmp- 
toms.  Sixty  of  the  secmd  grtmp  were  epileptics.  To  the  third  group 
15  patients  cfjuld  \)e  a^igne^l,  7  l>eing  blind,  'I  haviug  hemianopsia, 
and  5  being  totally  deaf  from  birtti.  Six  of  the;*  patients  were 
epileptics,  but  none  was  imbecile. 

Etiology.  —  In  some  cases  prenatal  influences  are  respoDsible  for 
the  maldevelopment  of  the  brain.     Osier  reports  a  case  of  hemorrhage 
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fonnd  in  the  brain  of  a  fietius  the  miither  having  *!ied  of  typhoid  fever  at 
tlit-bixtli  muntli  uf  prcguuucy.  CVilanl  Uas  reported  a  similar  condition, 
tin-  niiithur  hiivliig  rut-eivtHl  au  injnrj'.  Anv  wvert'  difstaisc  iu  tli«  ninther 
may  atlect  tlie  development  of  tlie  ficlal  bniin.  Hy philiu  in  eitiier  parent 
may  prevent  u  proper  evolutiou  of  the  child's  nervous  system.  Saclia 
holds  thatthefreijueiicy  with  whieh  infanta  of  neun)ti4;,epi!t!ptir,ah'oholie, 
and  insane  ptirent^^  prfc^ent  <-eit"bral  defect*  is  proof  that  preoauil  infiuences 
are  potent  caufie.'*  of  cerebral  palsy  and  idiocy.  It  haa  been  thought 
tJiat  cerebral  thrombuMtH  and  eniH^plialititt  niay  occur  in  the  ftetiis. 

Many  cases  date  from  birth.  In  thci(c»»mc  eviiieiice  of  tniumatiam 
csiti  nintwlly  Ik-  olitjuncil.  Thna  in  177  of  my  4(.I0  iiiscs  (Jiere  was  a 
history  of  difficult  lal*or,  cither  a  long  pnitniclcd  labor,  or  a  maliwsi- 
tiou  requiring  munuui  delivery,  or  iuftrumcutal  delivery.  Iu  several 
cases  hibor  was  premature,  and  the  child  wan  kept  alive  with  difficulty. 
In  two  Cii8ed  the  piiticnl  wusa  twin.  In  many  cj).<4'^  ibc  child  waslK>rn 
ni4phyxinU-d.  In  all  these  cJl^es  it  is  pmluddc  llmt  nicningi-al  nr  cerc- 
bnd  hemorrhage  occurred  during  delivery,  and  that  ilic  prcw^ure  np^m 
tlie  brail)  or  siiuic  injury  to  it  pivvente<l  a  normtd  development. 

Id  bome  cu^^'s  the  symptoms  ap]M.>tir  suddenly  iu  a  uonnal  infant 
during  the  early  yesirs  of  life,  the  first  thn-e  years  being  the  pcri*(d  of 
greatest  ability.  Among  my  patientceighly-two  <Ievelo|ted  symptoms 
during  the  ftrsl  year,  firty-cight  durii>g  the  second  year,  twenty-eight 
during  the  third  year,  tlic  nfmiiinder  later.  Some  cases  are  traumatic. 
Twenty-two  of  my  piilieutfi  had  suHcred  from  -iievcre  falls  during  iu- 
faucy.  Oiht-r  cascj*  wen-  due  to  cenJtr.il  iienion-hage,  embolism,  »vr 
tlirombfjsis,  or  to  an  acute  encephalitis.  Any  of  these  conditions  may 
occur  a^  a  compHoitiou  of  the  infw^tions  tbst'aflfs  of  childhood,  and 
hence  cerebral  fialsies  or  idic»cy  may  date  from  au  attack  of  measleg, 
diphtheria,  whooping-cough,  eerebro-spinaF  meningitis,  pncnmnniu,  scar- 
let fever,  or  typhoi<l  fever.  Then*  was  a  history  of  one  of  iheAe  dis- 
essefl  in  twenty  of  my  patients.  Meiiingitirt  jiiid  hydroceplmhis  are 
common  causes.  In  a  great  many  cases  the  occurrence  of  a  convulsion 
is  the  cause  as,signe<l ;  jmt  whether  the  convulsion  is  the  tirst  symptom 
of  the  k'siun,  or  whether  in  a  eonvulsion  some  vascular  rupture  causes 
a  lesion  of  Uic  hniiii,  is  never  a  matter  of  certainty.  Forty  |M;r  cent, 
of  my  patients  had  an  initial  convnision. 

There  arc  also  cases  in  which  no  cause  can  be  found.  An  arrest  of 
development  of  the  brain  may  occur  at  any  time  during  the  first  twenty 
years  of  life,  and  then  pnjdncc  synipt<ims. 

Pathology,  —  R4-cimls  of  the  paibologicid  condition  found  in  all  the 
three  gmnjw  of  ni!*cs  dcsi-rilxf-l  have  becu  compildl,  oollectious  of  cjises 
with  autopsies  having  lieen  made  by  numerous  writers. 

The  lesions  fonml  arc  variouK  in  kind,  In  origin,  and  in  situation, 
but  a  oireful  study  elicits  two  coneluslons :  First  the  ditlcrence  iu  the 
clinical  ty|K-s  is  (hu-  to  the  varyin};  siiuatiun  of  the  lesion  rather  than 
to  its  varying  nature;  seoondly,  that  the  various  prtHvases  of  disi-ase 
Imve,  as  a  fairly  utdform  i^esult,  a  e>onditiun  of  aLropliy  with  setera^is 
of  Uie  bruin,  which  we  may  term  sclerotic  atrophy. 
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la  the  first  cliniml  type  the  eclerotic  atniphy  involviw  tim  motor 
area  of  (he  brain  — i.  e.,  the  WDtral  convolutions  iMjrderinjf  tlie  fissure 
of  KnIaiMlo  and  the  cortex  of  their  luimeiiiat^.-  vicinity,  iiud  tuvolves 
fttjto  the  motor  tract  arising  from  thi«  |>art  of  t)ic>  cortex,  and  usually 
the  liasal  gungliaiLs  well,  {ik-e  Fig.  226.)  ^metimt-»  the  lesion  in 
Cirnlini>d  to  the  hiinal  ganglia,  in  the  secouJ  type  the  ttclerotic  atrophy 
involved  the  anterior  portion  of  the  brain,  and  sometimes  the  entire 
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hemisphere  to  a  greater  orji^ae  extent.  (See  Fig.  227.)  lo  the  third 
lyjH.'  the  selerotie  atrophy  involves  the  posterior  and  lateral  ixirts  of 
the  heraiKphercs. 

It  is  not  surprising  that  the  variation  in  tlie  situation  slmnhl  pro- 
duce varying  symptoms  iu  view  of  the  fact.s  of  the  lotidiwition  of  brain- 
functious  Hln>;uly  mated.  Tluit  tliere  sliuuld  Ite  n  limitation  of  (he 
sclerotic  atrophy  to  certain  lobes  or  rogiona  —  to  the  froutal,  or  central, 
or  occipital,  itr  |>arieto-temp(tnil  regiouf*  —  in  various  kl-iC}^,  hiis  I«!  lo 
the  inmchwiini  timi  the  origin  of  tlu-  dix^a^fe  lay  in  some  interference 
witli  the  blood  supply  of  the  part  itflcctcd,  anee  it  has  ot^cn  been  evi- 
dent that  tht?  atmphy  was  limited  to  the  region  nourished  by  blood 
reaching  it  thmugli  (>ik>  nrlerial  trtiiik.  And  this  theory  Iihm  Iveen 
rightly  .«uppos<.'d  to  explnin  the  p:nJi<»gencsi!*  of  the^e  C!i!*e3.  AVhether 
thmmbosit^  or  hemorrhagi'  1ms  iMTurred  is  noi  always  eiusy  to  determine. 

It  has  been  stated  tliat  the  various  processes  of  disease  have,  as  a 
uniform  reftult,  u  condition  of  rtclerotic  atrophy.  This  fact  is  boriK  out 
by  tlu*  following  rfjtumf  of  pathological  finding^'  in  ti-lil  c:iine«  whirh 
have  b«!en  gatherwl  from  the  records  of  Kuudrat,  Audry,  Walh-nbiTg, 
Osier,  Wilmarth,  K6rf,  Henoch,  Hirt,  Fowler,  .StOiultze,  Siielis,  Rieh- 
ardidre,  Boumeville,  Fislier,  and  from  recent  American  and  foreign 
journals.     The  conditions  found  were  as  follows  : 
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Porencephaloa,  n  W-ahzcd  atn>pliy  or  agenesia,  leaving  a  cavity  in 
the  oerebral  he  mi  spin- re,  which  niay  be  deep  pitouffh  hi  «.pi'n  into  the 
ventricle,  1.12  wwes.     Figs.  22«  and  229  show  this  conditioa. 

Pin.  227 


CanfealUl  nuldeTcJupneDt  of  tlie  tigbl  beiulRpbenor  Uh  bnin,  with  Hb-raUe  ttttifbf.    (Balkjr.) 

Sclerotic  atrophy,  an  utmphic  conilitiun  of  the  liniin  with  tin  increnae 
ofcoiiiK-e-tive  lissiur  jiiid  disap|>carunoo  iif  the  nervous  vlfint^nts  ;  jitTect- 
ing  botli  hemi.«phcrcs,  or  one  oiilv,  or  a  part  of  one  only,  or  limited  to 
small  areas  in  various  parts,  97  casing.  This  is  the  terminal  result  of 
f>n(H>phaIitis  (7.  p.)  and  oAen  resulta  from  maldevelopment  tVnm  unknown 
cau.-ie8  acting  on  the  ffietua. 

Maldevelopmost  and  apjiart-nt  atmphie  cxindit.ion  of  the  minute 
structures  ot'  tlie  hemisphere,  elilefly  e<jrtieal,  the  cells  resembling  tliuse 
of  a  newboro  child,  but  with  do  apparent  groes  defects  in  the  brain, 
32  cases. 

Atrophy.  coD!«equeut  upon  the  condition  of  softening  produced  by 
embolism  nr  thrombosis,  and  limited  in  extent  to  certain  arterial  dis- 
tricts of  the  bniin,  2i\  c3lm>».     Fig.  22G  shows  this  condition. 

Meninso-encephaUtlfl,  n  condition  shown  by  thickening  and  adhesion 
between  the  pia  and  the  brain,  with  destruction  of  the  cerebral  ecUs 
and  atrophy  of  tbe  cortex,  21  cases. 

Cysts  lying  on  the  brain  and  pnHlneing  utrojihy  by  pressure^  or 
associated  with  atrophy  due  U)  the  original  lesion  of  which  the  cyst 


TBS  csnsnnAL  jrsoptrns  or  cnittuooh. 

tfjtluihui.  It  is  n  rare  condition,  secondary  to  meningitis  or  to  toal- 
devolitjunvut  of  ilie  brain,  and  iii»t  iiifrtHjuenllv  Jk'  tiuiJ  is  [nmred  nut 
to  fill  itic  space  ]el\  l>etvriM>n  an  airophio  hnilii  i\\\<\  the  rraiiiuni.  The 
oommon  firm  of  hydroci'jiluUus  is  Utifnuil  litfdroc''/>fi<ifun,  that  i*  a  dis- 
IcntioQ  of  the  veutriclea  of  the  bmin  by  an  exiKiation  of  serum  into 
them. 

Internal  hydro4»'plmhis  nuiy  be  nciite  or  t^hroiiie.  Tho  aenio  fi>rra 
U  alway»(  duu  to  niftiiii<;itiM,  tutlicr  siniplr  or  tiitii-n-tilnus  ^s4.-e  (.'ha|itet* 
XLI.).  The  chwmic  form  may  Ix*  wnmihiry  to  a  mild  nieiittigitifl  or 
eiwndymitis,  ihe  oripijfd  disease  rt'stiUinj;  in  an  iidhcsinii  within  the 
veiiiritdi.'»,  which  closes  uiic  of  tlie   fnniniina  and   prevents  the  fn-*- 

Fio.  232. 


hprrlor  rarflMi!  of  the  brain  of  ■  eoofcnlial  ImhMHIe.  Tbn  BrarliDnril  Mn>t  mnnTri,  Ibf  pon^ 
W|>h>Il<!  axvity  it  dLiplayMl.  71w  coitei  !•  uliuli;  ilffecUre  unrr  (be  upfKt  fnitiul  aixl  pirk-ul  UAm, 
and  ihp  laivlir  In  Oui  liNiii|>lien  ofKua  Inia  Uw  Ulrrsl  vralrtcb  at  It.  In  wbich  Itir  ch«r«til  |4cSttt  B 
la  mva.    ( Frrraro. } 


flow  of  tieruua  from  the  latentt  ventrioh^s  outward  throujrh  the  aqueduct 
of  Hylviux  and  the  fourth  veutiide  and  tlie  foramen  of  Ma^enilie  into 
the  ^jKice  rtlxtut  the  brain.  It  may  also  be  wcoiidary  to  any  disease 
111  or  oiitjtide  of  the  bmin  which  cimpreRses  the  hn«*  and  oVwiruelw  the 
free  exit  of  wniin"  from  the  vputricU's.  Thus  tunioni  nf  the  brain 
usually  iMUse  hydroeephnhia.  It  may  also  be  secondary  to  ^^ypliilitio 
disease  in  the  bruin  or  incnhitret^,  and  many  cun^rcnital  eiises  are  due 
to  inh»Tile<l  r>ypbi!is  wilh  chwinip  of  the  H(|Uf<Jiift  or  f>nin»iii».  Chmnie 
iutenial  liydntcephalus  is  iu  many  cuses  a  congenital  condition,  and  is 
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Vfry  frw|upntly  aiMndiitfHl  with  rickets.  It  is  nonBidprpd  a  priniary 
condition  in  caAe^  where  no  cause  can  be  asoertiUiie<l,  and  it  in  in  Uiese 
«iwfi  thnt  the  most  extreme  dit^lontion  of  the  hnxin  is  obsen'od.  The 
fluid  ii|ipears  to  be  woert'led  hy  the  e|winlyina  of  the  hitenil  vcatricles, 
and  may  van'  in  amount  from  n  few  oiitiix's  up  to  five  or  six  pinta.  It 
18  identical  with  the  eerehrttspinal  fluid.  It  gnuhially  distends  tlie 
ventricles,  dilates  the  (iiissjyfes  Jx'tween  them,  und  compresses  (he  brain. 
The  braiti  bcroriR'jt  auiQniic  and  atrophies,  so  that  fiuully  a  mere,  thio 
Cflpsiile  of  brain  tiHiiie  is  leil  alnjut  the  ventrieh?a.  The  gradual  com- 
pre.88ion  and  atrophy  of  the  brain  iuteriere  witJi  iJie  funetion  of  the 
troetii  [laiiKing  Uinpiigh  it^  and    lit^ncr  gives  rine   to  Apaidio  diplegia,  to 
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CiMiEenKil  abwtireof  ociP-bBtfof  the  wtel-tllHni.     Alnipb;  ftfllMappoalUatlnry  body  and 
of  Ibcwiicrlletkl  trinsTf  nw  nhrvm  a<  Uib  potw.    i,  KlDdiwaaofDr.  Oil t«r&  Strang.) 

sensory  defects,  to  menttd  deterioration,  ami  imbecility.  The  disten- 
tion of  the  brain  eaiise^  a  dir«ti.*iiti<iii  of  tJie  skull,  giving  rise  to  the 
ehoraeteristie  hydrocephalic  Bkull,  in  whieh  the  sutures  are  separated, 
the  frontal  and  parietal  Imwscs  bulge  outward,  and  the  head  is  of  enor- 
mous size.  The  softening  of  the  bones  may  be  tl»e  airliest  sign  of  a 
beginning  hydnx-cplialus.  Holt  states  that  the  average  head  at  birth 
measures  H  inches  in  eireumferonee,  and  at  one  year  measures  IH  to 
10  inche*.  A  rapid  enhii^menl  beyond  tbest-  liniitj*  iluring  infancy 
is  suggestive  of  hydrooepbalus.  The  enlargement  may  progress  slowly 
for  several  ye«rs,  or  nmy  cea*«  at  any  time,  8i»oniuneima  arreat  of  the 
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conillluiu  being  obscrvixl  ir  about  hix  per  ceut.  of  the  [wticnU.  Ninety- 
four  per  cent,  of  these  patients  die  before  the  ajte  of  et-veo  years. 
Attempts  to  drain  the  ventricles  do  not  result  iu  au  urreHt  of  the  perre- 
tion,  and  beuc-e  are  alnmsl  uniformly  unsuecessful.' 

Unilatcrul  hydroeephalus  wiui  fuuud  iu  one  case  in  the  patholofirinal 
records. 

It  Ir  cvidoDt  that  the  common  condition  in  all  the.se  cnses  was  an 
atrophy  of  the  brain. 

Table  XII.    Mbail-bemekts  op  tiie  8RrLL.    (Ps.tkbsok.) 


ClTx-MtnfprMicp     .... 

\'ultiiiie  ( rouuli  Kpprvxui4alion ) 

NKHn'H.'<?i|iil:il  nrc 

KaMiliregiitntir  xre 

Bn-ffmsto-  lanihdoid  nrc 

BiiiatiHcitlar  arc         .        .        . 

Antero-pntiierior  (HanH^t-r . 

OraittiH  truii-VL-rMf  (Itiuneler 

I^nj^h-tin'aihh  iruk-x 

BinniirimUr  diameter         .         . 

Fiieial  IriifCth 12.37  " 


AfcraitC  of  ■onsal 
null!  ikull. 

ft2.0  cm. 

.  i5oao  •' 

.      32.0  *« 

12.5  " 

.       12.5  " 

32.0  " 

.       17.7  " 

.       H.6  " 

82.2  " 

'.      I2..I  " 


UialtR  or  Pfiyriolfl^cal 
vurimllnn. 

48.R  to     57.4  CTn, 
1201.0  "I75I.0  *' 


28.0  " 

».l  " 

28.4  " 
1«.B  " 
13.0  " 
7e.l  " 
10.!»  '* 


3&0 
1-1.9 
UA 

35.0 
10,0 
16.5 
87.0 
13.9 
14.4 


TIip  maldevolopment  of  the  bmin  is  usually  accompanied  by  a  state 
of  nn<T<»eephid ii.«,  all  the  nicjmuremenls  of  thi»  skull  Iwiug  nMliieed  aa 
txmipiiv*]  with  II  normal  lifiitj.  In  many  sueh  children  great  asym- 
metrj-  of  the  kUuII  is  found.  In  other  cases  the  bead  is  unusually 
lar^.  A  hirfrt?  head  may  a>nljiin  a  niicnweplialic  brain,  the  space 
ab'»ut  it  bciuj?  filled  with  fluid.  The  agymraetry  ^>ocoDied  more  notice- 
able as  the  e,hild  grows  up.  The  table  on  pjifte  518  shows  the  measure- 
ments of  Uie  average  normal  skull  and  the  limits  of  phyKioIogical  varia- 
ijon  in  an  lubdt.      In  (»seM  uf  cen-bnil  atrophy  the?u>  limits  are  passed. 

1.  Bymptoiui  of  Cerebral  Spastic  Paralysis.  —  The  Hi>tt  gnmp 
of  cases  present  !<ympiomg  v»f  psiralysis.  This  may  Ik;  miilaleml  itr 
bi  la  lend. 

Hemiplegia.  —  In  the  cases  which  develop  a  unilateral  paralysis  tlie 
chiinictirisiic  fctitures  of  hemiplegia  as  seen  id  adults  arv  evident.  This 
may  date  from  birth  nr  it  may  dcvelnp  later.  If  it  develops  in  infancy 
it  u.<4U!illy  begins  with  a  series  of  convulsions,  which  are  often  general, 
but  may  be  unilatenil,  und  arc  attended  by  high  fever,  lO'i**  to  105^ 
F.,  and  naus<;a,  vomitinjr,  and  headache,  with  delirium.  Tlie  oiist^t  is 
folli>w(Ml  by  a  peritni  of  unc«)n8ci(msucs8  of  varying  duration,  frtimao  hour 
to  two  or  three  d-iys,  the  average  being  twelve  hours.  The  eluhl  may 
die  in  suoh  an  attack.  But  there  is  usually  a  gradual  improvement  in 
llie  paralysiri  after  the  active  manifestations  of  the  onset  have  subsided ; 
and,  finally,  a  stationary  wiuditi'm  remains,  in  which  tlie  fece  is  bat 
slightly  affected  in  its  voluntary  or  automatic  movenientf>;  the  speech 
is  aequinxl  verj'  slowly,  or  is  slowly  n-gained,  if  il  Iiad  U-eo  lost ;  tlie 
arm  is  quite  seriously  paralyzed,  the  fingers  being  stiff  and  awkward, 
und  sometimes  k'ing  in  conalant  alow  involuntary  motion  which  ia 
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nalKfd  atlietoeii» ;  the  log  is  wrak,  niul  tlie  knee  .and  ankle  are  hold 
rigid,  so  ticil  lli<^  rliild  linijwi  in  walking,  and  gnDielioiei^  bas  a  club- 
foot. A  pIum*  improvmicnt  is  (he  rule.  As  time  rooi  on  ihe  child 
learns  to  lielp  litoiself  in  many  ways,  and  it  is  possible  for  the  gradual 
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growth  of  the  limbs  to  be  attended  by  iucreofiiug  power.  In  all  raaca 
the  punilyxeil  limits  are  found  Lo  l>e  afTi-cttHJ  in  their  growth  iiikI  de- 
velopment, so  that  they  are  smaller,  colder,  stiffer,  and  weaker  than 
the  others ;  they  are  ofteu  blue  and  cyanotic  The  reflexes  are  exag- 
gerateil  on  the  paralyzed  side.  The  electrical  reactions  are  not  quali- 
tatively changed.  The  sensation  is  normul.  This  condition  reniaias 
ttirou^  life  as  a  permaneDt  defect,  and  altliough  the  division  of  ood- 
tmetui-ert  mnseliwor  tendons,  and  the  application  of  ingcniou.^»ppnmtus, 
may  enrrwrt  deformities  and  make  the  paralyzed  purts  fairly  useful,  ami 
althuugh   tlie  application  of  cletTtricity  ti>  tlie  muscles  cliiefly  affected 
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may  increase  tlieir  nutrition^  and  thus  prevent  contractures  wluch  oimie 
from  the  unhalanrod  Ktmin  lictwwn  the  vnriniis  tniiscliis,  yet  a  (lorfect 
reotpvcry  does  n«*t  occur.  The  doj^roo  rtfspdntatiofjiis  renoverv  possible 
in  any  ituit;  49iiiiiiit  Ih>  ih>tcmiliitMl  ti)r  flevonil  yiKira.  Rut  in  iimny  cawfl 
while  si)ine  tnioe  of  the  hemijilej^iu  reimtins  there  is  so  mueh  improve- 
meot  thut  the  piiticut  Is  captible  of  earning  his  liviR^:.  I  hitvc  several 
such  patients  who,  thoiijrh  unable  to  use  the  hiind  fRM?ly,  :ind  always 
obliged  to  limp  in  wulking,  are  able  to  occupy  places  as  clerks  or  mes- 
sengers, or  have  been  able  to  go  through  college,  and  even  to  study  a 
pnjfession.  It  is  only  in  the  raises  in  which  weak-mindedness  and  epi- 
lepsy occur  that  tlie  ci>ndittou  is  a  hopeless  one.  But  even  when  the 
final  state  is  nut  one  of  helplessness  lhef>e  {tatieuts  are  extremely 
liable  to  other  nervous  di»wi.s('s.  Thus  several  such  jjorsnos  under  my. 
•obsei^'ation  have  snflVred  from  chronic  neurasthenia  and  hysteria.  One 
of  thera  developed  attacks  of  mania  of  tjiorl  dnnidon,  but  frequent 
recurrem-e,  not  imlike  the  psychical  epileptic  etpuvalent,  and,  tlumgh 
an  educuleij  lau'ver,  has  requii-ed  asylum  cure  for  several  years  past. 

Spastic  Eifldlty ;  Athetosis. —  The  especial  chanicterislics  uf  this 
form  uf  hemiplegia  are  the  siMistic;  rigidity  of  the  afTci^ted  limbs  with 
marked  eontnicture,  aud  the  athetosis.  The  eimtractun's  lead  to  vari- 
ous deformitic!^  about  the  ankle  and  wrist,  es|xxMally  to  elub-1'ool.  Fig. 
234  shows  these  conditions.  Athetosis  may  occur  when  the  hand  or 
foot  are  quiet.  When  the  ehihl  attempts  to  move  tlie  hand  or  leg  un- 
expectedly involuntary  slow  motions  occur  which  prevent  the  inlende<I 
rcfsult,  or  the  Hnib  is  thrown  into  a  sudden  state  of  rigid  immobility. 
Athetoid  moveoK'nts  ou  the  paralyzed  side  ari>  set  up  hv  anv  voluntary 
act  on  the  well  side.  These  athetoid  motions  In-gin  soon  after  tlie  unset 
as  a  rule.  In  one  case  of  birth  palsy  they  <lid  not  appear  until  the 
fourth  year  and  inerejuwd  until  the  seventh  year,  remaining  when  I  saw 
the  child  at  the  age  of  t«'eive  years.  J  f  the  athei«)id  movements  affect 
the  tkee  and  tivngue,  grimaees  are  ounstani  and  speetth  is  interfered 
with.  Athetosis  has  bet>n  present  in  .'}<)  [>er  cent,  of  my  cases.  (See 
Fig.  225.) 

In  some  cases  the  athetosis  is  tlie  most  marked  symptom.  Thus  in 
the  ease  of  a  Iwy,  aged  eleveu  years,  who  had  Imh'h  l>«>rn  aspliyxiatc<l 
afler  a  face  presentation,  and  was  revived  with  difficulty,  a  peculiar 
type  of  athetosis  had  been  present  since  the  age  of  ten  months.  Tlie 
moUon  was  limited  to  the  left  side  and  was  present  iu  tlie  face,  in  tltc 
hand,  and  iu  the  foot.  It  was  not  constant  in  this  rjise,  nor  was  it 
started  by  any  efl'ort.  Hut  it  came  in  attacks,  twelve  or  more  in  a  day, 
eiK'h  la»ting  several  minutes.  The  motion  was  a  quick,  involuntary 
athetoid  movement,  which  he  could  not  control.  It  was  not  utlcndcd 
by  a  loss  of  consciousness,  or  by  a  sense  of  alarm,  or  by  any  numbness. 
He  ha<l  no  paralysis  whatever,  no  nystagmus,  no  disturlKinoe  of  vision, 
nn  h(-.idaclics,  and  was  bright  and  active  menially.  The  attacks  were 
first  noted  during  sleep,  but  as  he  grew  older  bci-auie  mirre  frequent  in 
tlie  tlaytiiDe,  and  no  tmitmrnt  had  any  effect  iiptm  them. 

In  nnotlicr  cai«,  also  dating  from  birtli,  the  atlielosis  affected  the 
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entire  bndv,  so  tbat  any  etfurt  was  attended  by  noiilorlions  of  tlie  face 
and  by  pwuliar  erc>win)f  sounds  which  interfered  with  talking  and  eat- 
ing; by  euudtuiii  violent  luovemeuLs  uf  the  urius  uiid  \i:^^,  h»  lliut  uo 
voluntary  act  could  be  performed,  and  walkinjf  was  impossible.  The 
boy,at  tliea^  often  years,  was  [>erfeetly  inlelli^ntand  uut  paralyzed, 
but  waA  in  a  etmxtaiit  tttate  of  active  motion  without  any  vitlitioual 
p«>w'er.  It  was  ini[H}F%sible  fnr  him  to  »\l  upright  in  a  ehair  or  to  stand. 
He  (M>uld  {iiily  lie  in  Ixil  t^ii])|)orte4l  liy  piUiiwt^,  anil  was  even  fcil  with 
diflienlty.  The  athetosis  ecaJH-d  during  sleep.  I  have  recently  seen  a 
second  similar  ea^  eijuully  distn-ssinp  in  a  young  man,  ftged  eighteen 
years,  whose  entire  life  had  been  spent  in  bed. 

Choreic  movements  nmre  sudden,  mpid  and  violent  than  athetosis 
may  appear  in  the  jwralyzed  limbs  and  remain  as  a  permanent  symp- 
tom. Sueli  a  condition  was  noticed  in  twenty-uoe  of  my  two  hundred 
and  seventy  four  cases. 

In  one  of  niv  crises  there  was  a  total  paralysis  of  tbe  toDgue  witli 
right  heniiptt^ia,  and  the  child  at  the  age  of  twelve  years  was  still 
unable  to  articulate.  Fuod  wjui  pushed  back  into  the  throat  by  the 
finger,  and  then  swallowed.  Tbis  child  had  learned  to  read,  but  was 
wejik  mentally  and  epili^ptic. 

Aplutsia  is  a  common  accomjianitiient  of  right  hemiplegia.  Id  my 
274  putjenlts  1-30  had  right  heinijilegia,  and  in  100  of  liiei:^  aphasia 
was  prcst'nt.  It  is  usually  of  the  ninior  type.  The  children  under- 
stand what  is  Haid  to  them,  can  ai^-qulre  u  knowledge  of  tlie  lULUiet)  of 
objects,  and  may  learn  to  rcail,  but  canunt  \>e  tjiught  to  tiilk,  or  if  tliey 
aa|uire  language,  do  b<»  very  slowly  and  imp«'rfectly.  I  have  known 
children  of  tlie  age  of  twelve  years  to  talk  like  a  child  of  three  years. 
There  is,  however,  as  a  rule,  gradnal  recovery  of  speech,  and  It  seems 
likely  that  in  these  cases  the  right  hemisphere  lakes  the  place  of  the 
lefl  in  developing  this  function.  Tliis  is  ofWn  aided  by  training  tlie 
child  to  write  with  tlie  left  liaud. 

Dlple^ — Little's  Disease. — In  many  cases  dating  from  birth  a  con- 
dition of  biliitend  paralysis  of  arms  and  legs,  or  of  the  \v^  alone,  is 
found  as  900Q  as  the  child  is  l>urn.  This  Ls  lenueil  diplegia.  It  l)ecomea 
more  a[i|KLn-rit  after  the  first  few  weeks  when  attempts  at  voluntary 
motion  are  niiule.  It  is  attcndcil  by  a  rigidity  of  the  muscles  which 
is  noticed  in  the  legs,  and  there  is  an  increase  of  the  reflexes.  The 
iniaut  may  have  ditllculty  in  sucking  and  may  have  to  be  fed  with  a 
spoon. 

Diplegia  may  however  develop  slowly,  and  not  become  jip|Bircnt  for 
home  monthK,  hi  some  cases,  es[H.H'iaUy  ailer  (iie  infwtious  diseases, 
it  may  not  appear  till  the  age  of  three  years.  In  these  cases  as  the 
baby  grows  its  body  is  found  to  be  stiff,  eK|>ecially  in  its  back  and  legs, 
the  latter  lending  to  \ye  adducteil  and  eiletided.  This  is  noticed  in 
adjusting  the  diapers.  Later  when  atlcnipts  at  walking  are  made  the 
adduction  and  inward  rottilloii  of  the  thighs  may  cause  an  overlapping 
of  the  knees  and  feet,  there  may  develop  a  ]K)intiug  of  the  toes  which 
gradually  becomes  a  fixed  equino-varus,  so  that  the  heels  can  not  be 
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put  on  the  ground,  and  the  inability  of  the  cJiild  to  balance  becomes 
more  nuticeahle.  Any  atlompt  at  standing  lucreaRes  the  BttfTncfts  of 
tlie  back  and  legs.  SonietimcB  the  hack  id  bo  rigid  that  the  chiM  can- 
not sit  lip  on  a  chair,  l>iit  has  to  be  kept  in  a  lyinf;!:  pnsllion.  As  the 
child  gnjws  the  condition  Iwcioiih'S  nmre  nuticeahlc,  and  Bonietimea  the 
child  id  l>edriddcu  and  never  leanis  to  walk,     lo  other  cases  the  diild 
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'aoj^uires  a  spastic  gait  aud  helps  itaolf  by  ita  hands,  as  they  aro  often 
nut  atTected,  and  :•()  !;<  able  to  gel  about.  Others  improve  slowly  but 
steadily,  and  finally  walk  without  a  cuue,  but  stiffly. 

In  the  severe  cases  the  arni-s  are  rigidly  iul<]ucted  and  flexed,  and 
the  hands  are  cimtractured  aud  useless.  (See  Fig.  2')6.)  In  such  a 
oondition  aihetoid  movements  are  univerAiil.  The  tomlon  reflexes  are 
always  exaggenilcd,  the  miiwlcs  of  (he  limbs  are  pofirly  dcvfli(|M'd,  but 
there  are  no  beil-soren,  and  there  is  no  lows  of  ajnin>l  of"  ihe  Hphinetera. 
There  are  uo  scninory  symptoms.  These  chihlren  frequently  have 
mental  defects,  and  epilepsy  is  likely  to  develop. 

Sirabisinii.4  Is  a  not  uncoraraoa  symptom,  and  diRiouIty  of  articula- 
tion, or  of  swallowing  may  be  present.     Oppeoheim  has  called  attention 
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to  tlie  timidity  uflheHe  children  and  to  the  fiiot  that  bidden  doiscs  cause 
them  to  jump  or  cveu  throw  them  intu  uuuvuIiii'mH. 

lu  a  fciw  of  ray  casea  the  jjymptcjms  have  l««n  (exclusively  cerebellar 
in  ty|)e.  The  chiM  ha^  beeu  uiiatile  to  sit  up,  to  bnluoce  il^ti'lfon  itH 
feet,  or  to  learn  to  walk,  In  ime  such  case  dating  from  birth,  the  eliihl 
was  Btill  absolutely  helpless  at  the  age  of  nine  year*,  altlion^fh  lntf.-lli- 
gimt  and  not  jwimlywd.  In  another  the  SJitne  coinlilioii  wsw  present 
at  the  a^e  of  five  years,  but  was  attended  by  feeblo-mindcduc-^.  This 
child  died  of  measles,  and  Fig.  233  shows  the  unilateral  atrophy  of  the 
oarel>cllum  found. 

In  many  of  the  cai^es  difficulty  in  learning  to  talk  hvtA  been  uotioed, 
the  ehihl  ampiin^  words  slowly,  ami  samietimiw  evi'ri  at  llie  age  of  six 
y«irs  is  uuable  to  frame  a  sentence  or  to  speak  clearly. 

Epilepsy.  —  Id  the  majority  of  cases'  both  of  hemipUtgia  and  of 
diplepa  epileptic  attiicks  bejrin  soon  af^er  the  paralysis ;  though  some- 
times the  interval  is  s^'vend  moiith.s  or  even  several  years.  Two-thirds 
of  the  cases  eventually  develop  epilepsy. 

The  fit«  in  orgiidio  epilepsy  are  more  fr<K)uent  and  severe  tlwui  in 
iiliopatliie  i'ptle|>sy.  I  have  one  patient  who  has  had  as  many  08 
twenty  ei»nvul.'»ions  ihiJly  for  we*'hn  at  a  lime.  These  fiu  do  not  de- 
stroy life,  hut  of  course  render  life  a  bunlen.  They  are  diRererit  fr<jm 
the  (its  of  idto]>utl)ic  eptli'iwy  in  l>eing  of  a  diameter  whit-h  indicat^'s 
local  irritation  of  the  eerebnil  cortex.  (See  page  JU.)  They  usually 
hef^n  in  one  hand  with  chmure  of  the  list,  or  pronation  of  the  hand, 
attended  by  a  sensation  of  tintrliu^;  the  contraction  of  the  muscles  is 
elonir;  and  tJie  spasm  extends  up  to  the  elbow,  and  finally  the  shoulder- 
joint  ie  tliniwn  into  motion,  the  entire  arm  moving  in  the  convulsion. 
The  spasm  then  extends  either  to  the  neck  and  face,  which  is  drawn  to 
thf  paralyzed  side,  ur  it  spreads  down  the  trunk  and  involves  llie  leg, 
which  shakes  or  is  violently  esteudetl  with  clonic  spasms  of  the  toes. 
Sueh  a  s[Kism  may  Utst  ior  a  few  minutes,  and  then  gradually  cease, 
leaving  the  musi  lirs  |>aralyze(l  and  llio  side  numb  for  several  hours.  Or 
it  may  extend  to  the  other  siile  of  tlie  iHjdy,  in  which  case,  as  a  rule, 
cou^'^iuusiiess  is  htst  for  some  minutes,  tJic  patient  falls,  biU»4  thi! 
tongue,  froths  at  the  nmntli,  and  suliHoiuent  to  the  attack  i^lecps  heavily 
for  an  hour  ur  more,  waking  da^^ d,  and  oflcn  unable  to  talk  or  to  think 
for  some  hours,  lu  muuy  cases  the  attack  begins  in  the  leg  and 
extends  to  arm  and  face.  In  other  cases  the  reverse  is  ihe  order  of 
extension  of  the  fipiu^m  ;  the  point  of  greatest  irritntion  in  the  cor- 
tex Ijcing  iiidii-atcnl  bv  the  pari  of  the  UkIv  first  :iHV'(!te<l.  In  atwuv 
eiiaos  head  and  eyes  turn  toward  the  jiamlyMid  side  at  the  Ijcginniug 
of  the  fit. 

In  other  eases  the  epileptic  attack  Ix'gios  with  sensorj*  ratlicr  than 
with  motor  symptoms,  the  initial  numbtiessuud  tingling  always  accom- 
panies and  may  pn^'cnle  Uie  local  spasm.  Hut  sometimes  it  is  a  visual 
aura,  a  light,  or  color,  or  figure  seen  with  which  the  attack  begins.  In 
other  coses  it  is  a  80tm<l,  a  noise,  or  a  bell,  or  a  voice  which  is  heard. 
In  other  cattes  it  is  au  odor  or  a  taste  which  is  perceived.     In  all  these 
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oondStioDs  a  IucmI  Hpavm  or  a  general  cuuvulfliim  fnllowB  tlio  aura,  indi- 
cating tliat  lilt-  irriuitlon  of  the  brain  wliicli  has  stirtetl  lu  ft  setisorv 
area,  the  chief  seut  vi'  diseiuM;,  lias  nuliatetl  uitlwun]  tunl  has  iiivitduJ 
the  motor  centres.  (9ce  page  91.)  Mental  aune  are  also  oljst-rved, 
eonrtiHtinp  of  a  dreamy  state,  a  sort  of  seeoud  consciousneiis,  when  tlic 
mind  seems  to  wateh  ita  own  pmcejwes  without  l>einj^  able  t4)  modify 
tlii-m.  The  mental  nura  may  be  a  sudden  fear,  or  fright,  or  di-^ress, 
pleiwant  ideas  being  rart-ly  present,  though  not  unknown.  Attacks  of 
an  active  maniaetil  kind  or  of  double  couseloufmess  may  oeciir  without 
a  onvulsion  ;  tItCiH;  are  the  so-called  "psychical  epileptic  equivalenta" 
of  an  attack. 

AU  these  forms  of  attack  are  of  verj'  great  interest,  as  they  indicate 
quite  faithfully  the  area  of  brain  in  which  the  disciise  is  IcK^jited,  and 
form  the  guide  to  the  surgeon  tn  cases  which  are  open  to  oiwrntion. 

If.  Symptoms  of  Mental  Defects. — The  se«vtnd  gnmpoftwies 
presents  menial  defects  nither  than  phy;*ical  symptoms.  There  may 
be  an  eulire  lack  of  mental  development  from  the  outset.  This  is 
termed  congenital  idiocy,  and  is  due  to  congenital  defcets  of  the  brain 
or  to  some  arrest  of  growth  soon  after  birth.  There  may  be  an  aetfuiifd 
aVi'ocy,  from  some  disejist*  iKN-urring  during  infancy  or  childhood,  such 
as  injury  uf  thu  brain  fmm  trauma,  or  ufU>r  convulsions,  or  due  to 
vome  of  the  infectious  diseases.  Idiots  have  been  classi5ed  as  micro- 
cephalic, hydivieephalie,  paralytic,  epileptic^  meutDgitiOf  or  amaurotic, 
according  to  the  predominant  cause. 

A  maldevelnpracnt  of  the  thyroid  gland  leading  to  cretinism  and 
mental  weakness  is  not  attendeil  by  brain  lesions,  and  should  not  be 
classtHl  with  idiocy.     It  may  lie  cured  by  thyroid  treatment. 

Idiots  are  wholly  lacking  in  the  puu-erof  acipiiring  ifleas  or  oonoepta, 
in  the  power  of  filing  the  attention  and  in  the  capacity  of  remembering, 
and  cannot  Imj  traiticij  to  keep  themselves  elrun.  The  scnstiry  |>owers 
are  defwtive  in  many,  but  they  are  in  constant  motion,  a  rhythmical 
swaying  being  often  oliserved. 

If  the  degree  of  mental  defect  is  less  marked  the  mental  state  Is 
detteril)ed  us  one  of  imbtrcility.  An  imlK>cile  <>an  luxjuire  simple  ideaa, 
can  n^ignize  per»)ns  an<i  objects,  can  say  a  few  wonls*,  but  is  incii|>nhle 
of  actjuiringany  of  the  higher  iviict-ptions  which  an.-  (he  basis  of  knowl- 
edge and  of  eonduet.  Imbeciles  are  usually  helph«w  if  left,  alone,  and 
are  often  ugly  in  ilis(>osition,  de-strurtivu  and  filthy.  The  dilfereiice 
l>ctwccn  an  idiot  and  an  imlR-<rtle  is  one  of  degree  only,  and  no  aliarp 
line  cau  be  drawn  lx:tween  them. 

There  are  other  patients  with  mental  defects,  of  a  higher  t^'pc  <^ 
mind  than  imbeciles,  but  neverttieless  abnormal.  These  are  chimod  aft 
weak-minded.  Tlie  child  may  l)e  slow  in  learning  to  walk  ;  may  net*m 
unable  to  fix  its  attention  upon  anything  contJuuously  ;  may  be  exceed'- 
ingly  mitive,  in  constant  nuititm  —  the  activity  being,  however,  aiiules.s  j 
may  throw  things  about,  or  tesir  things  up,  or  put  everything  into  ita 
mouth  ;  may  be  very  difficult  to  manage  because  of  its  inability  to  retain 
and  combine  iraprcMsious  with  sufficient  power  to  T&i»m  upon  them, 
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aixl  ninny  tliereforn  ha  incajMiblo  of  appntciitting  ibe  mi«t)ing  of  piinir^h- 
mcnt,  if  this  !«■  imflii-tw!,  Siii*h  rrhiMnm  itmy  Imve  gixKl  jwiwers  of 
pert'ei>(iun,  muy  n.'ci>j»nize  jKrw-ins  aiifi  objects,  sliow  pleiii^ure  at  bright 
colore,  or  music,  or  caresses,  but  fnil  to  show  evidence  of  thought  id 
tlw  Beaae  of  reiUiOQiiip  power,  jufl^meut,  or  self-eouln>l.  Some  patinntR 
constantly  (ln>ol  at  the  moutii,  c:innnt  Iw  taiifrht  rieanly  habits,  and  are 
manifestly  inilK'clU>.  Other  piitlents  urc  quite  bright  in  nuinv  dinn— 
lions,  may  oven  be  priKHXrious,  show  talents  in  music,  or  dni%ving,  or 
fondness  for  mathi'nuitlcs,  designing,  and  Inngunges,  yet  are  apparently 
uuublc  (u  iippreriatt*  nioml  idiai.i,  ejiniiot  be  tfiiiglit  lo  Ujll  the  truth,  are 
cruel  and  bad,  will  not  control  any  of  tJieir  impulses,  and  m  are  the  dis- 
tfess  and  (k'f^tKiir  of  parents  and  teaehers,'  It  is  those  ment^d  qualities 
which  are  the  product  of  the  highest  evolution  that  have  faiU^i  to 
develop  iu  this  chxss  of  cases.  The  final  result  is  that  they  have  to 
lie  taken  eui*e  of  all  their  lives,  either  at  home  or  by  attenilants,  Iwing 
incapable  ofsupjtordng  themselves  or  directing  their  conduct.  Many 
of  them  have  epIKjx'iy. 

HI.  Sensory  Defects. —The  thiol  group  of  nwes  show  scuaory 
defects,  ususdly  blindness  or  deafness,  although  a  loss  of  tiisto  and  smell 
is  ocoAsicinallv  obsorve^l.  These  symptoms  are  likely  to  escape  obser- 
vation nruil  the  ehild  niiiThes  the  age  of  two  or  three  years.  Patients 
belonging  to  this  class  nuiy  present  no  motor  or  mental  defects, 
though  ttiey  niiiy  \h\  tlie  wulijiirt  of  epile|»sy.  On  sevend  oeciisinns  I 
have  been  coosultcd  by  parents  who  have  brought  children  to  me  sup- 
posedly the  subjects  of  epilepsy  in  whom  I  have  detected  one  nr  more 
of  these  sensory  ilefects.  Thus,  in  three  cast-s  a  condition  of  homony- 
mous hemianopsia  was  discovered  which  was  undoubtedly  congenital, 
each  eliihl  having  griiwn  up  without  any  apprcination  of  tlie  defect  of 
vision.  In  all  nf  tlu«e  cases  (here  was  a  eorreapoti^ling  flattening  of 
the  skull  over  the  iKx^ipitid  IoIm.>,  and  all  tlie  jKilients  were  sulTcring 
from  epilepsy.  M<«'!i  ^  has  dewribeil  thi-ee  such  cases  in  which  porcn- 
oephalus  was  found  in  the  occipital  lobe,  and  HeiischeD  '  and  Freutid* 
have  alfw»  obscrvetl  such  cases.  In  scversd  imtients  whom  I  liave  seen 
totid  blindness  hiu*  been  fuuud.  It  is  nut  always  eswy  to  detcmiioe 
whether  this  is  due  to  a  primary  atrophy,  or  luck  of  development  in 
the  optic  nerve,  or  whether  it  is  due  to  atrophy  of  the  occipital  convo- 
lutions. B<ith  conditions  have  ticcn  found  post^raorlcm  in  many  castas. 
If  (he  condition  is  <lue  to  atn>phy  of  tlie  optic  ner\'e  an  o[>lktliftlnio- 
scopic  exaniinaiiiiu  will  reveal  this  condition. 

There  are  otlier  aises  in  which  the  patients  an'  deaf.  It'  a  chiM  hxs 
never  heanl,  or  hwi  its  hearing  U'fore  it  has  hyinied  to  tjdk,  it  txx-omes 
mute.  The  majority  of  wises  of  de:if-mutisni  are  uudoubte<ily  due  to 
lesions  in  the  ears  or  to  lesion.sof  the  au^iitory  nerves  upon  the  base  of 
die  bniin.  There  are  a  few  cases,  however,  on  recoixl  in  which  an 
atrophy  of  the  temptiral  convolutions  has  l>een  attcndwi  by  deafness. 

•     'Sec  K.  PfU'P«i)ii.      hlifrta  Savnnts,      Popular  Sriwice  Motithlr,  Dec.,  1-S1I6. 
'Arr'Iiiv.  fur  P;iych.,  ixii.,  2.     ^Iletwlwn,  Pnili.  dw  Gehim*,ai>iM32w»d35L 
*  FKUod,  Witn.  n»i-d.  Wodi.,  IISBS,  No.  3li. 
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Loss  of  smell  and  taste  have  been  pnxlitced  by  utropliic  oonditioiia 
of  ihi-  mic-itiatf  rtrnvolmions  upcm  the  Ki«c-  of  thp  hmin.  Tlio«e  are 
usually  tnuviil)l(;  to  Iwisilar  meningitis,  TIk-v  very  utWn  cstTape  obser- 
vntinn,  though  iu  any  ai*«  where  the  child  is  known  to  put  al!  sorts  of 
objtsjts  into  (he  niuuth  au<I  be  willing  to  eat  ofTeusive  things,  a  wis^- 
pieion  of  a  lo»s  of  tiiRic  i^  nwiikcned.  ' 

A  ]o<ailiz«d  atrophy  in  tlie  eouvoIutioiiH  of  (he  brain  may  alHoor<'ur 
from  disuse.  Thufl,  in  a  number  of  raws  recorde*!  where  patients  have 
lost  the  sense  of  beiiring  and  of  sight  in  early  life,  as  for  example,  fp<)m 
Ixastlar  meningitlH^  ci.>n?bro-><pinal  mcniii^tiK,  or  lections  of  the  ear,  or 
eye,  the  function  of  the  corre?^{>oniliiig  portion  of  the  bnun  has  not  been 
awakened,  mid  as  a  result  of  abwilute  disuw  an  atrophy  of  th<se  con- 
volutions has  been  diwoverwl  when  the  |Kitients  hsive  died  late  id  life. 
This  was  the  comlitinn  fnnnd  in  the  brain  of  Laura  Bri'lgmun,  the 
temporal  and  oecipital  convolutioiis  being  rudimenUiry  in  size,  while 
the  sensorimotor  convolutions  about  the  tisaure  of  Rolando  were  enoiv 
mously  developwl.  This  girl  lorf  sight  and  hearing  at  the  age  of  two 
yesirs  from  a  Ijawilar  meningitis,  but  developefl  n>markable  powers  of 
observatioD  through  the  sense  of  touch  ;  and  of  expreasiou  through 
motvr  action.  In  two  otlier  cases  reporttKl  by  fon-ign  obst-rvers  the 
Bimie  condition  has  l>cen  found.  Heu(?e  the  localized  atrophy  due  to 
failure  of  development  in  limited  areas  of  tlic  brain  af>er  disuse  of  the 
corre?^i>^nding  organs  is  pn>ven  in  man  as  well  as  establislied  by  the 
ex|ieriiueDts  of  von  Gndden. 

Kpilejvsy  is  a  common  condition  in  these  esaes  of  sensoir  deleot 
The  attack  not  infreiiuently  Ixgins  by  an  aura,  of  a  Bensory  milure.  It 
may  In-  limited  to  an  attiu'k  of  {>rtit  mnl,  nr  It  may  g»i  on  to  an  attack 
oi  f/raiid  mal.  If  the  atrophy  of  ttie  braiu  is  unilateral  the  epileptic 
attack  may  be  of  a  Jacksonian  nature. 

Prognosia.  —  The  progiuwift  in  eenfbral  atrophy  is  most  unfavorable* 
The  underlying  piithoiogical  eonditi>in  is  penujinent,  even  though  it  is 
not  ppogresaive,  and  there  is  no  hope  of  improvement  or  of  recovery. 
The  pairalysis,  the  mental  defects,  and  the  scnsorj*  defect*  cannot  pos- 
sibly be  relieved.  The  epilepsy  may  be  held  in  elieck  to  some  extent 
by  the  u^  of  bromides,  the  number  of  tits  being  reduced,  their  severity 
somewhat  mitigated.      Ihit  tliey  ciuinot  be  stop|ied. 

Treatment — The  treatment  of  an  acute  attack  of  ft]K>plexy  in 
ehildlKMsl  doea  not  dili'er  in  any  way  fn>m  that  occurring  in  the  adult. 
The  same  care  must  Im^  tuken  in  diagnosis,  and  the  aame  measures 
adopted  as  in  the  eouditious  of  hemorrhage  or  tlirumboeis  already 
txinsitlcred. 

The  treatment  of  tlie  condition  of  infantile  paralysis  and  of  idiocy 
oonsists  in  rendering  tlie  life  of  these  patients  as  happy  and  comfort- 
able bv  projtfTsurniiindiiigs  aiitl  ngriN-iible  attendants  as  possible.  This 
can  best  l>e  d<»iie  by  seeuring  frjr  tliem  a  ci>uniry  hiinie  away  fmm  ex- 
citement and  away  fmm  the  family.  Piirents  too  oOen  expend  more 
care,  attention,  and  money  upon  tliese  chronic  invalids  tliaii  up4m  tlieir 
healthy  children  who  etifier  in  oonsc<juenoe.    It  ^ould  be  nuidc  elc«r  tu 
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them  tlint  in  do'm^  so  t)iev  accomplish  littlo  and  are  uojupt  to  those  who 
will  Ixmer  n^pay  tltcir  care.  &Iii<-attoi)  by  Hut-s*!  who  nrr  skillKl  in  \\\v 
training;  of  llie  wenlv-niiiiiiwl  ac(i>n]pUslu-.sFun)ethinf:,  aotl  is  to  bo  recum- 
monded  it"  pureiits  oiii  iirtVird  the  i'xj«;n8«.  The  trwitnieiit  of  tlie  opi- 
leptic  couditiou  is  the  eume  us  that  uf  urdiuury  epilvpc^y  by  thi'  use  of 
bromides  ;  but  in  these  otscs  the  effect  of  Uie  drug  soon  weiin  US',  and 
I  prefer  not  to  uf»e  Mwy  medical  tn':itnn'nt. 

Surgical  Treatment. —  When  a  pjitiuiil  belonging  to  one  of  these 
clinicgil  lyjH-s  Ik  pret^'iittKl  to  the  neurologist  nml  the  <[Ui«tion  Ih  :u<ked, 
(!Hn  !4Ui^icnI  treutntent  In-nefit  liim?  it  is  evident  that  a  serious  problem 
is  n|H*nrtl.  Ill  tlipiw  eaws  the  disease  i«  at  a  standstill  and  doea  not 
threaten  life,  and  yet  is  1io|H'U'R«  from  the  nie<lical  standpoint.  Siir^ri- 
c^  treatment  is  not  free  fn>m  danger,  hut  if  it  offers  any  relief  almost 
any  risk  \n  jufttifiable.  The  brain  is  still  capable  of  great  develop- 
ment in  infaiu^y  and  youth.  C^n  snch  development  he  aided  by  an 
operation?  In  many  eases  llic  epileptic  uttaeks  are  of  sm^h  fret^nent 
(Krcnrrencc  tJiut  any  risk  might  well  be  taken  if  they  oonid  he  surely 
stopped. 

Auy  solution  of  the  problem  of  operative  treatment  must  be  luuied 
upon  twft  cirnsiderations:  first,  the  jKithoioj;}'  of  tlie  eases;  secondly, 
the  results  of  experience  wlien  such  o|>erations  hsive  been  done. 

First,  fnim  tJie  reeonis  of  the  pallmlofiy  alnsidy  given  in  *I4U  eases 
it  is  evident  tJmta  stitt^^of  rerebnil  atrophy  was  pret*ont  in  the  majority 
whicli  Qothiug  could  remove,  and  it  is  apparent  thai  many  of  Um  con- 
ditions were  of  such  a  nature  as  to  be  wholly  unaffected  by  any  opera- 
tive interference.  A  p»rencephali<'  cavity  filleil  with  cerebrospinal 
fluid  is  not  likely  to  be  lM-nefite<]  by  any  enlargement  of  the  intra- 
cranial space  or  by  the  abstntetion  of  the  fluid.  In  seveml  cases 
operated  ii[K»n  the  witlulni^t'id  of  this  fluid  has  In-en  followed  by  sudden 
collapse  and  death.'  On  the  other  hand,  there  are  eon^ltlionSj  such  as 
maldevelopment  of  the  cortex  without  f^rcss  losion,  in  which  it  ia  pos- 
sible cliat  anything  which  may  stimulate  latent  powers  of  growth,  or 
may  remove  those  influences  which  interfere  wiUi  deveh>pment,  miglit 
result  in  improvement  It  is  to  be  remembered  that  the  brain  is  cap- 
able of  gripwth  and  «levelnpincnt  until  the  age  of  tuurtecn  years,  if  not 
longi-r,  and,  gninling  that  »  stiniulns  to  its  growili  may  lie  given  dur- 
ing childhotxl,  the  arrest  of  development  in  many  eases  might  perhaps 
have  been  prevented.  And  there  are  aises  of  cysts  lying  upon  the 
Dortex  whose  removal  may  relieve  preiisure  and  allow  a  proper 
growth. 

The  study  of  the  pathnlogical  conditions,  therefore,  dcK-a  not  aliso- 
lutely  eontmindtcate  operative  interfereuee,  although  it  makes  it  clear 
that  thi;  lesion  in  tJie  majority  oi'  tJic  cuse^  is  one  tliat  luuuot  be 
irnpmvwl  by  any  means.  If  we  admit  that  porenccphalus,  atrophy 
from  vascular  lesion,  ineningo-enecphalilis,  atid  hydrocephalus  are 
incurable,  and  that  hem<»rrhages  cannot  be  diagnosed  early  enough  to 

*  Omoi  of  Bullttid,  BuHlon  Medical  and  Surgical  Joonuil,  Ftrbnnrr  16,  18S8.     Huu- 
IDood,  New  York  Mcdtml  Jmimal,  Aii(puS  VI,  1S90.     One  of  my  ovii. 
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warrant  the  removal  of  the  clot  bi-fore  it  lias  ciinKcd  atrophy  from  pres- 
Bure,  wp  have  IJKl  pasps  out  of  313  in  which  o|>pratimi  woiihl  have 
beeu  fulile.  This  k-avps  lOO  cases  of  srlorolic  atrophy,  miihlevelop- 
ment  of  tJic  cortex,  au<i  cysts,  ia  which  it  la  hart'ly  possible  that  an 
opunilioQ,  if  it  relieved  pressure  or  stimtilattrd  brain  ^^rowth  might  have 
had  flome  effecL  It  \n  uiifortnnalft  that  we  mnuot  make  an  exa<^t  patho- 
h»(^cfll  ditit»inwis  from  the  pllnicsil  syinptnms.  There-fore,  one  i^nnnt 
adlnn  that  in  any  partiiMiIar  nise  a  removable  eyst  is  pn-wnt  or  a  tnin- 
dition  of  pressure  which  may  be  relieved.  The  o])enitii>n  miwt  in  nil 
cases,  therefore,  be  exploratory,  and  this  should  always  be  understood 
by  all  conecmed. 

Thert^  is  one  further  fact  which  requires  a  word  of  explanation.  Id 
nuiny  of  these  fii^^n  inspection  show«  a  very  decided  irn^pularity  of  the 
skull.  It  1ms  beeu  tJiuught  by  ^somu  observern,  espeiTially  Lannelongue, 
in  France,  tliat  un,  nirly  closure  of  the  untunes  and  fontanelles  in 
iulauey  niay  preveul.  a  proper  ex|*ansion  of  (he  skidl,  and  ihuH  pro- 
duce a  pn-ssiirc  on  the  bniiii,  pri'vcntinji;  its  growth.  These  authors 
r^^ard  tlie  atrophy  us  secondary  to  eorapression.  This  view  I  consider 
erroneous.  The  skull  does  not  unite  as  long  as  .there  is  any  pressure 
within  it.  It  is  the  cerebral  defeet  due  to  djseflsc  whieh  prevents  the 
bniin  from  developing  nnA  arrests  Us  nonnni  gntwth  and  tiitenial 
pressure.  The  bones  close  b(>4'uus4>  the  natural  ex[)ansion  bus  ei-aseil. 
The  skull  diM'n  nut  cause  pressure  on  the  bniin.  This  is  evident  in 
c»»;s  operated  U])on,  for  uo  vigils  of  cttmprcssion  of  the  brain  have 
been  found  in  theee  oaaes.  ITie  theory,  therefore,  upon  which  opera- 
tions of  emnieetoray  have  been  done  is  not  Ivorne  out  by  the  fnot<4. 

Secondly.  The  results  of  ex|H-rii;nec  of  suip>fms  in  the  treiitment  of 
Uiese  eases  by  operation  has  nut  l»een  ven."  lavorable. 

The  operation  of  craniectomy  has  l»een  done  by  many  surgeons 
during  the  past  few  years,  and  the  resullw  have  U-eri  re|K»rted  by  several 
of  them,  notably  by  Lauuelongue,  Keen,  Bullard,  Oppenheim,  Frank, 
Hammond,  Horsley,  Agnew,  and  McBumey.  Many  otlier  operators 
have  reported  single  cases,  and  my  own  experienoe  in  connection  with 
McBurney  is  extensive.' 

Ij^inneiongue  rep*>rted,  in  1801,  tliat  he  had  operated  <m  25  paticDtSt 
chietiy  mirnx'ephalic  or  epileptic  ciiildren,  with  but  one  fatal  result^and 
that  there  ^\'as  an  improvement  in  many  eases.  I^nnelongue's  operation 
is  (o  make  a  long,  enr\'ed  incision  tlin^iugh  the  M^alp  and  skull  fmm  the 
temporal  ridge  tnu-kward  for  six  to  ten  inches,  and  erack  the  side  of  tlie 
skidl  ontwani,  Ii'itvingnn  interK|HK!eof  an  inch  or  more  in  width  which 
611s  up  with  iibrouri  connective  tissue.  Thus  he  relieves  the  supptiscd 
compression  uf  the  brain.  It  is  niifortiumte  thai  these  eases  were  re- 
ported .«toon  alter  the  operation,  so  that,  aldiough  tlic  surgicid  result  was 
not  fatal,  we  know  nothing  of  the  eflects  of  the  operation  on  their  bmin 
development.  In  a  rec(>nt  artii^le  by  one  of  l^nneJongue's  aasistanlA 
the  intimattoQ  is  given  that  little  was  accomplished. 

'  For  u  «nalvHbi  of  tline  opentktm  wet  the  MedloU  Rceord,  Jamuu7  S3,  189S ; 
Bmin  Kut^^iy,  Cln[iter  ITI. 
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In  m^  own  collection  of  caKos,  50  in  niuubcr,  includiog  15  in  toy 
own  experience,  the  result  caunut  be  said  t«  Ix'  v.ery  i'uci>iiniging.  Of 
50  ca«(»  16  died  duriuff  or  mow  aCier  ihc  openilion.  Death  was  due 
in  11  ca-ies  to  sihock  from  sudden  evat^uation  of  fluid  from  a  liirj^- 
cavity  in  the  hniin.  Thus,  in  one  case  (ii>crated  up^ni  for  me  by  Mc- 
Buniey,  in  which  tlie  cliild,  a  girl  of  eleven  years,  pruaented  only  a 
s\\y^\t  degri-e  of  right  hemiplegiii,  with  severe  attacks  of  hemiepilepsy 
and  no  imbecility  ur  aphjisia,  tjie  entire  leil  frontal  IoI»e  viixn  difif-ient, 
its  place  being  occopied  by  a  cyet.  The  exjHiHurc  of  this  on  ujR'iiiiig 
the  dura  was  attended  by  laceration  of  its  wall,  as  it  was  ndherent  to 
tlie  dura,  and  the  flow  of  serous  contcnln  wus  followed  by  immediate 
collapse  aad  d««th.  In  10  cases  reported  by  oUiers  a  similar  result 
otvurrcfl.  In  sijiiie  ttiscM  deiith  hiis  \nf\x  due  to  exrc^aive  hemorrhage 
from  large  brittle  veins  in  the  pia  or  in  the  walls  of  a  ponjiiceplialic 
oivity.  Here  ligature  was  impos-sible,  and  eompressiou  equally  so. 
In  80RH.'  cai^cs  death  has  bctm  due  to  uxlmustion  foUuwiug  the  o|K.'ni- 
tion,  which  has  necessarily  been  long.  It  is  evident,  therefore,  that 
these  operations  are  miioh  more  dangerous  tliau  the  ordinary  operation 
for  trephining,  because  of  the  existence  of  pathological  conditions 
which  ciuinut  be  foreseen  or  prtivided  against. 

In  the  thirty-four  {Mitieut^  who  have  survive*,!  the  operatioii  a  certain 
amount  of  improvement  has  been  reporte<l  in  twenty-five,  and  in  nine 
no  apparent  result  was  noticed.  The  improvement  has  cimsisted  in  a 
relief  of  the  paralysis,  but  not  in  \\»  diKippetiranre ;  a  markeid  relief 
fmm  the  athetoid  movements,  but  no  cessation  j  an  iniprovenient  in  the 
gait ;  an  iiiipn)Vcuient  in  the  meritid  (sijiactty,  and  a  change  fntni  imlHV 
cllity  to  a  condition  of  weak-mi ndtrdness,  but  no  complete  reojvery  or 
nonual  developinent  of  the  mind  ;  a  dimiuulion  in  the  frequency  and  a 
mitipition  in  U»e  severity  of  tlie  epileptic  attacks,  but  no  absolute  cure. 

In  several  of  my  own  caseA  nothing  a bnonnal  has  Ix-en  found  in  the 
brain  at  the  operation,  and  it  has  hvrvn  suppostid  that  the  lesion  wad  of 
a  microscopic  chamnter.  In  two  of  i\iem  easc-s  tlie  sul}f<e<|iient  history 
has  sliuwn  cotisider.ible  impmvcmcnt,  which  must  have  lieen  wholly 
independent  of  the  openition,  unit  awakens  tlie  )^uspii.'iiin  that  such  im- 
provement of  a  s[Hjnlanc<JUs  kind  may  have  been  crroue«iusIy  ascribed 
to  the  o[)eration  by  [tartial  observers. 

In  three  of  my  cases  a  thin  ui^nized  blood  clot  containing  fine  con- 
nective-tissue filaments  adherent  to  the  dura  in  one  case  and  to  the 
brain  and  cortex  in  two  eases  was  discovered.  It  was  {xissible  t*» 
s|»oiigi>  and  s(*ra|>e  away  this  clot  in  all  lhes<.'  cjisi-h,  though  Kome 
hemorrhage  followwl  from  the  rupture  of  the  new  capillaries  in  thir 
organiy-wl  mass.  These  were  all  eases  of  several  years*  dunttion,  hence 
the  clot  was  not  recent  in  any.  In  ull  these  cases  there  was  an 
appitrent  marked  impn>veiDent,  In  a  number  of  my  cases  cysts  have 
l)eeu  fouml  — sitmelimcs  lying  on  the  cortex,  in  the  pia,  and  causing  a 
depre-ssinn  of  the  cortex  ;  in  other  eases  within  the  brain,  l>eing  in  part 
onveretl  by  the  cortex ;  in  some  casca  deep  in  the  white  matter,  being 
diaoovered  only  by  the  exploratory  needle.     It  has  usimlly  been  pos- 
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sible  to  remove  Hieae  vysts,  tim  wulls  Ijclug  carefully  disBcotcd  away 
without  rupture.  It  .Wiia  foiinii  tlmt  if  Uiey  wero  niepely  evacuated 
tlie  fluid  soon  returued,  and  a  second  operation  was  necessary.  This 
occurred  in  two  aiaes.  AVliim  the  cyst  lay  deep  in  the  white  mailer 
aod  could  only  be  diiieovercd  by  puncture  it  hud  not  been  always  pos- 
sible to  remove  the  wall,  and  iu  these  ca^cs  they  probably  refilled,  a&  no 
improvement  fnllnwcd.  The  be8t  result  Iimm  iHX^n  ohtaini>d  in  the 
cascfl  where  it  eyst  could  l>e  removed  us  ii  whole.  In  one  cose  a  cystic 
maaH>  exiHitly  like  honeyc-omb  i*i!cupi(Hl  tlif  entire  lower  Iwo-tJiinIs  ol' 
the  anterior  central  convolution,  and  cuuld  not  be  removed  entirely. 

In  some  cases  thick,  lirm,  conncctive-ti^ue  t^cars,  or  porous  bands 
have  Iteen  found  Id  the  cortex,  in  one  case  aa  firm  as  eartilftg:e,  in 
another  case  calcified  in  part.  These  were  pntlxibly  the  rei-ult  of 
hemorrhflgeB  or  of  an  area  of  aofU-'ninj;.  Their  removiil  w:i«  ntlendHl 
by  severe  hemorrhage,  in  one  wise  nuikiug  It  necessary  to  postpone 
twioc  B  completion  of  the  operation.  In  neither  of  these  c-Jises  were 
tlie  uieutul  symptunis  iiiid  epilepsy  for  which  the  openitlou  was  uuder- 
taken  at  all  improved. 

This  experience  leads  me  to  l>e  very  cautious  about  urj^inp  an  oi)eration 
in  this  class  of  cases.  The  diinfjera  are  many.  The  pnisi>e(;t  of  relief 
is  very  snuill.  Cure  eimnot  be  promised.  ImpriA'eincul  in  a  Hmall  pn)- 
pnrtidii  of  the  ejisi-s  only  is  the  Ih'sI  result  which  nnn  lie  ex[»ec^ted. 

Harvey  Cushinghas  recently' advoinUc<l  an  operation  immediately  after 
the  ap|Hrumricc  of  the  symptoms,  es^iec^ially  in  the  nnses  developing  at  birth. 
He  has  liad  several  successi'ul  cases,  in  which,  within  a  few  days  of  birth 
orof  theappearanoeof  hemiplegia,  he  has  opened  the  skull  by  making 
inciiiions  alung  the  lines  of  tjiu  sutures  in  the  )>arietjil  lM>ue,  has  turned 
down  the  parietal  bnue,  exposetl  the  brain,  fiiutid  a  large  surfai^  elot 
and  has  removed  it.  I  hmrtily  appiYtve  this  Li|mnitiim  iu  a  niM!  where 
tiie  dio^osis  of  hemorrhage  esin  Inl-  uiadc  in  a  p<j^itivc  way,  but  tliiuk 
it  should  be  done  uuly  by  a  surgeon  skilled  in  ^-erebml  surgery. 

lAmfriuin  Journal  of  (liu  Mciliol  Scienot^  Jvir,  1905. 
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ENCEPHALITIS. 
Amte  Hemorrlitgic  Cortical  Encc^ihalitlw.     Polio^-ocepbalUU  Superior  and  Infmor. 

Etiology.— That  an  acute  inflammation  of  tho  brain  may  occur  aa 
an  independent  afFei-tiuu  has  l>wru  i-stahlislie*!  by  Strunipcll,  Ixjicblen- 
stcin,  and  Oppenl»-'im.  It  is  jirobably  au  at'Utc  inlci^tiouM  disf-ase,  an 
it  huH  all  the  cbaracteristrc  Higiiri  of  one.  It  bas  Ijetn  known  lo  (x-cur 
in  tlie  course  of  scarlet  fever,  measles,  inflnenznj  pneiimnnin,  en'sipt'Iag, 
wli<Hiping-<»U}rh,  mump^  diphtheria,  uleeratlve  eiidueanlitii^,  otitis 
media,  and  §eptii%mia.  It  la  not  nci^cAsarily  a€romp»nie<]  bv  purulent 
meningitis,  though  it  miiy  l>e.  In  mo?il  of  tliette  conditions  die  char- 
acterietie  orgriiiisra  of  tlie  (iri^;inal  disease  has  been  fonnd  in  the  ibei  of 
inflamimition  in  the  bruin.  Ptjjimiine  iKjisriiiltig  has  Iteen  jifKirilxil  as 
a  i-jiuse,  alsii  alcnhnlisni  and  poisoning:  hy  carbctn  dioxide.  It  is  still  a 
matter  of  dispute  whether  an  injury  of  the  head  not  atlendinl  by  fnuv 
turo  or  meningitis  can  ;^t  up  an  acute  inflammation  of  the  brain. 
Bruises  in  soft  tiiwues  aru  mn^ly  I'oUowed  by  iiiflainniation,  hut  inuy 
predispose  an  organ  Ui  the  invasion  of  baet^ria.  I  have  wen  abstvss 
to  ooiMir  under  lliese  oondltions,  and  l>cllevc  it  to  have  nt^nltnl  from 
such  an  inflammation.  The  di^qtse  ixxsurs  ehiefly  in  children  and 
youuf!:  pc">plc,  but  may  develop  in  adulta. 

Varieties.  — The  inflammatory  proee^i  is  usually  limited  in  its  extent 
in  the  brain,  and  is  not  ditTust-.  It  is  sometimes  only  to  be  found  by 
microscopic  invesli^tioD.  It  is  sometimes  wholly  within  the  domain 
of  one  arterial  branch.  Id  other  cuBes  it  has  been  known  to  affect 
symnu'lriiial  parts  of  l>oth  hemispheres,  and  in  a  few  cusca  dissfminatcd 
ftM'i  nf  iiiHamiiijition  have  lieen  fiiiimi.  The  inflamtnatimi  amy  be  fmind 
in  both  |j;ray  and  white  matter,  and  is  not  limited  to  either.  It  may 
affect  any  part  of  (he  bniin.  A  nutnber  of  different  forms  have  Ixhmi 
described,  dependin^r  upon  the  location. 

Thus,  StrumiwII's  fin«t  eases  were  chiefly  cortical  in  the  motor  area, 
and  were  calletl  acute  infantile  cerebral  |>algy,  or  acute  hemorrhagic 
cortical  encephalitis.  I^ter  this  condition  was  found  to  oocur  in 
adults  and  even  in  old  a^^e  as  tn  a  case  of  Mills.' 

lu  the  cases  collected  by  Wernicke  and  named  by  him  polioencepha- 
litis superior  the  lesion  was  located  in  tlie  gray  mailer  Imin^  the 
aque<lu(tt  of  Sylvius.  These  cases  are  not  difTerent  fn>m  acute 
ophthat  moplegia. 

■C,  K.  Mills.  H«Ti«w  of  Xramlofi?  and  I^7cll!atr7,  Feb.,  1007,  wli«ra  f uU  nfcT' 
eaces  way  be  found. 
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Tliere  ts  a  form  limited  to  tlie  uudei  of  tlie  motor  erauial  nerves  of 
the  toDf^e  aod  face,  termed  poHo-enccphalitis  iufcrior,  or  acute  bul- 
bar jmmlyiiis,  and  cnitsin^^iill  the  symptimiM  of  i!hn^>nic!  biilbiir  pui-alysis 
(Chapt<?r  XXXIV.),  but  with  ncuto  nnnet  and  mpid  cv>nr!*e.'  Such 
csiws  Imvi-  (»ct'urrL'd  as  a  (.'omplicHtloii  of  Hcutt-  nnterinr  pnliomyelitis, 
in  several  opitlemtc.'t ;  set?  Chapter  XIV. 

Lastly,  u  tbrui  limited  to  the  cerebellum  hua  al»a  been  dcKiribcd  us 
a  separate  di$«aae. 

Pathology.  — The  lesion  in  all  thew  raj*os  ii*  the  same,  and  the  dif- 
ference in  tlic  symptoms  is  dependent  entirely  upon  the  different  func- 
tions of  the  parta  of  the  brain  afl'ected.  Sm^h  a  mnltiplicjition  of 
diiieaseti  is  an  unfortunate  wenknesK  of  anthur>>  u-ho  lack  the  g<encm1iz- 
injj  fin'oliy.     The  disease  has  its  exact   hcmiologm^  in  neiile  unterior 

!>olinmyelitis,anfl  the  chaiigi-i*  pn-wiil  »iv  the  same.  The  two  diseases 
lavc  bwn  known  to  occur  togctlier.  The  ehauj^y  touiul  in  these  t^aites 
in  the  acute  stage  are  [l)sai  acute  hypcnemia  with  distention  of  the 
bloodvesi^elii,  rupture  of  tlieir  wall**,  eapillnrj*  hemorrhages  in  the  tij*- 
suea,  anil  an  emigration  of  leuot>eyle.s  uiul  small  cells.  (2)  Varioua 
stages  and  (l(*(;ii'e«  of  ih-generation  of  the  nmrnncs,  lH)th  ih-II  Ixwiy, 
axonee,  and  dendrites  Iwiiig  affected,  with  subKTiuoiit  eecontlary  ciiaiiges 
of  wideextent.  The  exact  micrrt^copic  clwn^ri.'s  are  iilenlical  with  thot^e 
already  de»(eribed  in  the  cltapter  on  anterior  |H>IiomyclitiH,  but  are  located 
in  the  cortcjt  nr  hnll)iir  niicUi. 

At^er  an  acute  sta^  the  IiyiM-ru'mia  nulwide*',  the  clots  or  diffuftely 
infiltrated  red  blixid  eells  may  he  abwirbed,  and  if  the  degeneration  of 
ncnnine^  has  not  led  to  tlie  destnictJon  of  a  larp*  nnniU'r  conlmlling 
any  siwH'ial  fiau-titnia  jrHidiial  recover)- enwier*  and  no  trace  i.*<  let\.  In 
this  respect  the discjiee  nscnibles  auierinr  p<ili(nuyelitis,  where  recovery 
in  many  of  the  muscles  at  Srst  paralyzed  is  tlie  rule.  But  if  a  numlwr 
of  nounmej)  lu  any  fiyi(t(!m  aredentixtyed  there  are  {lermanent  symptoms 
remaining  whose  chamcter  de|K-nds  on  tlte  function  of  the  neurones 
affectctl.  Thuh,  if  the  fnmlal  IoIm*  are  iifl'ccled,  iinbccility  i"cfiull*<.  If 
tlie  motor  corlex  is  destmyc'l  a  Mtateof  hcniiple);ia  n'mains.  Inacu«e 
examined  by  Hi»ehhHUs,  in  which  wn*bnd  heioiple^ia  develo|HHl  in  the 
course  of  measle-i  in  an  infant,  a  cortic4il  encephalitis  with  some  local- 
izt^l  nieninptis  was  I'uuud.  If  Uie  i.»cular  motor  nuclei  are  affected 
Btnibi.--nins  and  jwralysi:*  of  ocular  mtAement  results.  If  the  facial  and 
linguid  nuclei  arc  )ianily»Hl  .some  defiH-t  in  sjpeech,  swallowing,  and 
faciid  ejcpresi«ion  remains.  If  the  cerebellum  is  affected  a  permanent 
defect  of  cuurdination  and  of  gait  ensues.  If  the  coni  is  aftV'Cted  vrith 
tlie  brain,  sunie  (y|H>  of  jioliomyelitis  attends  the  encephalitis. 

The  iR-rnuineut  n'suU  of  the  p-illiolitgic;d  pnn-esH  \»  the  furrnntiim  of 
small  or  large  ai^eas  of  sclerotic  tissue  or  of  small  cysts.  The  glia  cells 
are  multiplictl,  connective- tissue  elements  are  iucrea±>e<l.  and  a  amoU 
patdi  of  sclcriisis  or  a  state  of  sc-lerotic  atrophy  of  an  entire  lobe  of  the 
bemispheri',  or  anv  degree  Ijetweeu  these  extremes,  may  be  lell  aa  a 

>  For  a  fvTieir  ut  ihae  rue  caMt  e««  Judi-ion  and  Camcnws,  Amer.  Jour.  Med.  8d., 
Hec,  11108. 
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permanent  condition.  Tiiiui,  clitficmioated  onocphalitiB  of  infectious 
origin  in  theKtnriliig  puint  urniiiiiv  cuses  uft^u-oilK'il  multiple  soleroHis. 
It  is  not  |M)sfiible  tliat,  uh  timejffws  on  or  as  otlior  infecitiinis  dcciir  these 
wlcrotic  iwIcIh*  uiuy  extend,  but,  hh  a  rule,  iliey  »ix'  laiiiU,  Thcw 
pathological  cJmii}^'t>  in  the  bniin  when  on  the  surfiire  aiv  often  at- 
tended br  tlie  lesions  of  meningitis  in  the  pia  »nd  dura.  Henee,  in 
the  terminal  stJifje  an  adhesion  of  the  membranes  to  the  ciiriex  is  fre- 
quently fnund.  Inn  fi>\v  futiil  vat^'H  of  n-ii-nt  origin  thnmilitiMiit  of  the 
vfiioiis  siiiuMis  hiis  \MX'n  ob!**r\'e<I  The  oceurrcnce  of  leucocytoeis 
duriuf^  life  will  disdnguiBb  thia  cln^  of  coses  from  those  due  to  vascu- 
lar lesions  only. 

Symptoms.  —  The  symptonut  of  encephalittg  may  l>e  dividwl  into 
two  cla.s^'s  :  first  the  general  sympTAms  of  tlie  infiiKtioiu^  dii^au^.':,  mid 
seo(mdly  the  h»cftl  symptoms  of  the  particular  region  of  tlie  bruin 
affected. 

The  gencml  synijrtoms  develop  acut*>ly.  After  a  day  or  two  of  in- 
deFinite  feelinjrs  of  malaise,  attended  by  vertij;<j  and  headaelie,  and  in 
children  by  extreme  fretfuhies.-*,  tliere  is  a  suilden  chill,  attende<l  some- 
times by  vomiting  and  by  a  convulsion,  followed  by  a  stale  of  Rtnjwr 
or  ooraxu  The  temperature  rises  rapidly  to  102"  or  104°  F.,  the  pulse 
is  rapid  but  regular,  the  respiration  normal,  rarely  of  the  Cheyiie- 
StnkeB  ty|H'.  In  the  Htiite  nf  stupor  there  is  restlessness  uiiil  delirium. 
Tliis  stupor  may  deepen  into  a  coma  which  may  never  bo  recoverwl 
from.  If  tlie  patient  d<«s  not  die  in  the  coma  he  (^nulnallv  reeovers 
consciousness,  but  delirium  and  even  acute  maniiual  excitement  are 
not  nnoominnn  for  a  w»*k  or  more,  mid  have  been  known  to  notitinue 
witii  fever  for  twenty  days.  The  reoovery  of  eoosciotisnciw  is  slow, 
and  the  mind  is  not  elear  for  some  days.  The  fever  subsides  by  rerais- 
sious  iu  the  morning  ami  its  attendant  sympt<ims  of  general  iviistitu- 
tional  disturbance  gradmilly  pass  away.  Leuocytotiis  is  observed 
llmmghout.  A  day  or  two  after  the  onsi^t  some  local  symptoms  lK?(s)me 
evident,  and  then  the  diagnosis  of  hemiplegia,  or  of  ophtlmlmoplegia, 
or  of  bulbar  palsy,  may  be  made. 

The  local  symptoms  in  the  first  type  of  aise  are  aphasia,  or  hemi- 
ple^,  or  monoplegia,  and  these  are  not  infrequently  combined  at  the 
outset.  The  apliiusiu,  as  a  nihr,  jMisstw  iiwiiy,  but  some  degree  of  hunii- 
plcgia  or  monoplegia  remains.  Tlma,  iu  one  of  my  patients,  while 
total  aphasia  and  right  hemi]}legia  UL'curred  at  the  onset,  a  paralysis 
with  aUietoitis  of  the  right  arm  ^fas  tike  only  permanent  symptom.  In 
another  ease  which  developed  sudtlcTily  during  ennvahwwenoe  from 
cerebi'o-spinal  meningitis,  a  lell  hemiplegia  with  mental  weakness 
remains. 

In  another  tyjx;  of  case  the  local  symptoms  may  be  sensory  rather 
than  motor,  some  form  of  word-blindness  or  wonl-deafness  Ix'iiig  a  per- 
manent result,  <>r  hemianopsia,  as  In  a  case  of  Furbringcr.  It  is  prob- 
able that  this  is  the  origin  of  deaf-mutism  in  some  cases. 

Jn  other  cjises  a  state  of  imbecility  develops,  and  the  child  naturally 
bom,  and  bright  before  tJic  attack,  grows  up  defiuieut  tu  intelligence 
anti  in  the  higlier  |Kiwer8  of  the  mind. 
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In  some  rare  cases,  as  in  oue  of  my  own,  tlie  local  fi\'mptoma  point 
to  the  cerebellum  as  the  site  of  tlic  toflamination.  A  vh'iUl  of  tliree 
yoare,  able  tn  walk  ami  fvxid  itgclf,  wa^  lef\  alter  ttiirh  an  acute  aUack, 
wliicb  wuim;  on  nfter  intiisli-s,  with  a  ^reat(Ic¥;ree  of  iitaxin  in  the  bands 
and  on  inability  to  bahmcc  i(.st'lf  ou  itH  fe«l,  to  ttULiul  or  to  walk  or  to 
sit  up  without  tlu>  aid  of  ita  hondK.  In  one  such  case  nf  Betlie  cere- 
bellar losiuiLH  were  found. 

In  iill  theae  types  of  cartes  cpilepgiy  of  the  cortical  variety  is  a  com- 
mon Re(|nr],  and  uuiv  \h^  the  ouly  |>eniiaiieiit  syuiplum  rcnuiinin^.  In 
Mills*  t"jjH*  Jack^mian  epilepsy  was  the  cliief  symptom.  It  in  ray 
belief  that  many  cn£<>s  of  eo-callcd  idiopathic  epilepsy,  expeciidly  tliuse 
lliat  are  chanieterizcfl  by  a  uniform  ficnsory  or  motor  aura,  originate  in 
acute  eucephulitts  during  infiLiicy  or  childhoiHl. 

In  another  lyiw  of  ca«?a  (p<jli»>*ncephalitis  8U[ierior  of  Wernicke) 
the  local  Evmptoms  are  conHned  to  the  eye  miLscles  ;  there  in  ptrif^ls  uf 
one  or  IwUi  eye^ ;  the  eyelialls  ejinnot  be  movinl  vuhintnritv  U^liicr ; 
there  is  si'>me  form  of  stmbiftmu^;  there  in  nyslagraiis,  and  in  a  few 
iMses  optir  neuritis  has  Ihwo  obsiTveil.  There  is  always  intense 
vertigo  with  tliis  (Hintlltion,  and  hence  a  staggering'  gait  is  sometimes 
noticed.  I  have  ^'cn  but  one  such  case.  The  patient  was  a  physi- 
cian, and  recovered  entirely  within  a  year.  Weakness,  tremor,  and 
ataxia  of  the  limbs,  facial  |Hirulyt(is,  difficulty  in  speech  and  in  swal- 
lowing have  occurre<i  in  the  severer  eases.  In  adult«,  mjieciHily  in 
patients  who  are  ah^oholics,  this  type  is  more  common  than  tlie  hcmi- 
plcgie  ty|K'-.  It  may  develop  witli  few  ctinstUutional  symptoms  and 
even  without  fever.  Id  this  n>»pcct  it  rcaembles  acute  anterior  polio- 
myelitis in  adults. 

In  still  another  gnnip  of  cases  the  local  symptoms  are  those  of  an 
acute  bulbar  palsy.  Speech,  swallowing,  and  respiration  are  afiectcd, 
the  various  churaeteristie  signs  of  glossi>-la bio- laryngeal  pandysis 
appear  simultmieously,  and  in  these  cases  u  fatal  result  is  more  (am- 
nion than  n'f«ivery.  These  liave  t)ecn  termul  jK»lia-enwph:iIiti8 
inferior.  But  the  lesion  is  not  always  limited  to  the  gray  matter  of 
the  pons  and  medulla,  and  when  it  extends  to  the  tracts  passing 
through  thejn  tJie  symptoms  may  be  widespread.  Thus  various  forms 
of  alteniating  hemiplegia  and  hemianiesihesia  or  genend  {jaralysis  may 
lie  tlie  result. 

The  combluation  of  cen^bral  with  spinal  symptoms  has  already  been 
mentioned. 

The  iHJurse  of  the  case  in  all  these  various  types  is  UBually  one  of 
gradual  improvement,  and  a  final  recovery  witli  a  few  Wal  symptoms 
remain.  Such  are  monoplegia,  sensory  defects  in  the  vistial  field, 
[lamlysts  of  oue  or  two  (K'ulor  muscles,  or  epilepsy.  In  s«»me  oases 
all  the  1(1(^1  eympioms  disappear,  and  then  it  is  evident  tliat  few 
nruroni-K  wen-  actiiiitly  df^troyed  by  tJie  inllaniniution.  In  other  Leases 
a  most,  irregular  combination  of  symptoms  such  as  nystagmus,  defii-tive 
articulation^  tP.-niur,  and  s<ime  form  <>f  paraly!>is,  remains,  aod  ihe 
terminal  state  is  ideutical  with  tlmt  of  multiple  sclerosis. 
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Prognosis. — T}ic>  pru^nosis  iliiring  the  aoute  onset  must  he  guarded, 
m  death  sometimes  uwurs.  It  will  depend  upon  the  severity  of  (lie 
8\'mpt4ini8,  fsppcinlly  on  tlie  occurreure  nf  eouvulsifms  and  upon  the 
depth  of  llio  ooma,  the  de^jree  of  temperature,  the  condition  of  the 
pulse  and  respiratinn,  and  the  power  of  the  individual  to  combat  an 
itcute  inrei^tion.  The  pnignom'tt  after  the  auute  fttufic  han  passed  is 
fiiviirabh-  fur  re<^overv,  and  even  wrioue  local  symplums  may  paas 
awav.  Tlie  pn^nusiw  is  U-tter  than  in  c«'rcbral  h<'nu(]-riuig(t,  embo- 
lism or  thrombosis,  as  the  focus  of  disease  is  usually  snmller  and  there 
im  nut  suc^h  a  grosH  lesion,  lieeurrcnceof  the  di8eai*e  had  been  seen  in 
three  cases  only  (^Dinken,  Wiener,  and  Oppejibeim). 

Treatment.  —  '!"]»■  trt-iilmt-ot  diviiles  ilM-lf  into  Ihe  trare  of  the 

Eitient  during  tlie  acute  stage  and  the  treatment  of  local  symptoms 
ter.  At  the  outset  purgatives  may  l>e  given  and  ioe  applied  to  Uie 
head}  and  antipyretics  nmy  be  used  freely,  antipyrine,  quinine,  salioin. 
Leeches  to  the  mastoid  region  are  to  be  applied  excepting  in  very 
anaemic  persons,  and  may  l>e  repeated  daily  during  the  febrile  stjige. 
Hot  l>aths  with  mustard  may  he  given  ut  children,  and  hot  foot  baths 
to  adults.  W'heu  the  sta^  of  onset  is  over  tlie  various  KmiuU  bv niptoms 
are  to  be  treated  in  the  same  nianiier  as  if  ihe  eu-ie  were  one  of  apo- 
plexy, ur  of  uphthalmuplegiii,  or  uf  bulbar  palsy,  or  of  iufautile  lipiual 
^lara  lysis. 
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MENINGO-ENCEPHALITIS.    PARESIB.     DEMKNTIA   PAHALYTICA, 

P^BKftia  or  dementia  paralytica  is  a  difiiiMi  tlc^nemtive  diMcsifie  of 
the  cort-hral  cortox  <'!iametorizwl  by  mental,  iiiKtur,  wiisory,  aud  vbso- 
mobtr  symptomti,  of  prngn>Asivt!  i-^iurst-  and  liilal  iMidiag-, 

Etiology.  —  Mil  lew  art!  iiiiich  nuiri-  IJalile  lo  |Mirc«w  than  femalcH.' 
Inherited  %s'«dtuess  of  tlie  ncn'ous  system  predisposus  the  iudivldiial 
to  the  developni«nt  of  paresis.  It  is  a  ditteaite  of  early  adult  life,  the 
majority  of  coaeu  developing  betwecD  the  a^s  of  thirty  and  furly-five 
years  ;  but  no  age  is  exempt,  a^  ca«?:rt  have  hcen  reported  both  iu  <;hilt|- 
IkkkI  and  in  old  age.  Mott'  has  recently  re|M)rted  22  tiasi-H  of  juvenile 
geoeral  {Mireslr^,  and  has  collected  75  other  eases.  It  is  evident^  tlierc- 
fort-,  tliat  the  dii^eafle  mav  develop  in  children.  In  the  majority  of 
these  eawes  henxlitary  M'pliIIir^  wns  found  (/>  lie  the  eause.  It  in  &  post- 
syphilitic disease  in  ab<>ut  IJO  per  eeut.  of  the  eaueH,  though  HtatiHtics 
gathcrcil  fR>ni  54  ditferent  autliorities  by  Mott*  gave  a  varying  per- 
centage from  1 1  per  eent.  to  94  per  cent.  The  German  Biatistics  aliovr 
80  per  f«nt,  of  the  easty*  to  lie  syphilitic,  and  reeent  tests  of  the  spinal 
fluid  and  of  the  blood  have  demniiBtrated  the  presiMii!i'  of  syphilig  in 
I'O  per  wut.  of  ihe  cjiees  awxirrlinjf  to  Nonne.  But,  us  iu  locomotor 
ataxia,  it  is  not  due  to  an  active  ayphiUUc  procesH,  since  the  ]>ath(V 
logical  leiuons  are  not  peculmrly  syphilitic,  aud  it  ts  not  arrested  by 
antieyphilitic  trcotinent.  The  iutcr\'al  lictween  tlie  syphilitic  infection 
and  tlic  onect  of  jtare^is  in  asu^dly  a  conttidcrablc  one — fmm  five  to 
twcnlv  years.  Mental  stniiii  and  anxiety  arc  the  chief  exciting  i-uuses 
of  the  diwase.  The  tn^menditii^  efforts  to  attain  financial  and  social 
success,  the  enormous  responsibilities  undertaken  by  ambitious  men, 
the  effort  to  carry  tlinjujrh  large  pnijecte,  aud  the  ccHselciw  work  day 
and  nipht,  with  no  rcft  and  little  sleep,  which  are  chantctcristic  of  life 
at  the  present  time  in  our  large  cities,  are  the  chief  factnre  in  the  rapid 
increase  in  the  number  of  cases  of  paresis.  It  is  ailmliied  by  all  that 
it  is  a  disease  of  the  more  highly  civiliznl,  the  more  nK'tilally  active 
type  of  men.  Hen<'e,  the  higher  chu^si  are  nmrt-  liable  than  the 
lower,  and  those  who  lead  an  agricultural  life  are  almost  exempt. 
Pelersion  states  that  in  Egypt  the  (Hsi-jlsc  is  very  rare,  tlnuigh  syphilis 
is  prevalent  there.     TUe  Moliammedaas  do  not  use  alcohol.     Aloo- 

'  The  atuiiitlciil  rfntcnM-tita  in  thin  i-liaptiT  niv  btuvfl  on  the  aiiitl^-si)i  of  3454  cmm  in 
thcBvrlin  AkvIuiii  h«- Jun'iiu  bixI  Anxlt.  Arvh.  f.  Phv^I).,  IJtt.  MJV..  IdOS.  See  dm 
Jfillv,  An-h.  f.  P«.v.f>.,  lUi.  XLIV.,  [t.  -J^At.aivl  ui»»m a,lKHJ  ia»«B  aiialTi!«>d  l)>- Cl&rk  »ik1 
AtWDod,  Jour.  NiTv,  oihI  Mtnl.  Dtx.,  8«|)U,  1W7. 

'  Archives  of  ^exuvlofcy  uf  Loodon  Cannlj  Asylum,  18W,  vat  J.,  p.  2M. 
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holiHtii  sml  cxcesR  in  sexnnl  antlulgonco  are  ocrtninly  ntltlitional  factors 
ia  its  pHxlucTtion.  Alfoliolistii  in  jiit-wnt  in  a  tliirtl  cit'  iIh!  ciisfs.  A 
cerUiiu  Quuibcr  of  (.'uses  st'cm  to  be  traceable  to  injuries  of  tlie  head 
and  to  sunstroke. 

Pathology. —  The  dis«i«!  begins  with  chaujrcs  in  the  vessels, 
hyjK*neini;i  of  the  ym  and  puiall  c<)rtical  vessels,  increase  of  nuelei  in 
the  ve^-"i-I  wiiils,  oeeiisiniml  stai*i(*  in  the  eflpillarie*!,  and  exudiition  of 
itenim  into  the  lvrii|ih  hpiKH's.  As  it  advaiKeii,  u  forinitlion  of  fusl- 
funii  ililatjitioiiti  of  the  Vfsi^i'ls  and  tlie  Ji'velopiui'nt  of  tibritn  ni'  riin- 
noctive  tissue  between  ibe  vessel  walls  and  the  surrounding  neuvtijjliii 
oa-ur.  In  tlie  neiirijj^liu  at  tlie  same  time  a  inarhtnl  inerejist-  of  the 
nucleated  cells,  with  nuraemus  branching  processes  Is  in  proj^reds, 
numeivjus  spider  cells  ileveloping  throughout  the  cortex,  around  the 
vessels  and  lymph  rtjuifiei*,  and  afM>ut  the  nerve  cells.  This  inermw 
of  nenrfjgliagoeson  rapidly,  prothielujj  a  diffuse  scdenidiis  of  the  cortex, 
which  is  foUowtnl  by  retraction  of  the  tissue  leading  to  atniphic  shrink- 
ing. Tlie  entire  bniin  lakes  [wirt  to  a  lesser  degree  in  tliis  process.  In 
the  cerebral  tissue  iit  the  same  time  there  is  in  progress  a  degeueratiuu 
of  tlie  tinG«t  nerve  fibrillie  and  of  the  branoUing  processes  of  tlie  nen'c 
cells.  This  begins  in  the  tangential  fibres  of  (he  first  layer  of  the  eor- 
tex,  but  Liter  involves  all  the  layers  of  ndls.  A  swelling  ehromatoly- 
sis,  with  hyaline  or  fatly  flegetienitiun,  viu^-uolixution,  pigmentation, 
and  final  atrophy  of  the  cell  bmluLs  tjikes  pla»^  The  formation  of 
cystic  cavities  throughout  both  gray  and  white  matter  is  uilen  observed. 

Mott,'  whose  investigations  are  must  reliable,  believes  that  the  start- 
ing point  of  paresis  is  a  degeneration  in  the  neurones  of  the  cortex. 
This  is  attende«l  by  the  production  of  choline  {see  page  33)  which  i«n 
lie  found  in  the  ecii!brri-spinal  fluid  in  [Hin>ti(«.  C'hnliur  is  a  tiixic 
substance  causing  a  depression  of  the  heart  and  a  Inweriog  of  arterial 
preiiiiure.  Mott  iK-Jieves  ttuit  its  prest^nct*  cans4>s  a  venous  stasis  in  the 
veins  of  the  brain,  especially  ttiose  of  the  convexity  opening  into  the 
longitudinal  sinus,  in  which  the  hliwd  flows  contrary'  to  gravity.  (See 
Fig.  214,  page  465.)  He  points  out  the  fact  that  it  is  in  tlte  domain 
of  therie  veins  that  the  thickening  of  the  pia  arachnoid  occurs.  The 
choline  afreunmlates  iu  the  perivascular  lymph  sjiaci*  alMiut  the  veins, 
c:tU}^ing  stanis  anil  inflaniinalinn,  which  are  intensified  by  the  action  of 
gnivlty  in  the  veins  tltat  empty  into  the  lougitutUual  sinus.  CEdeuia 
of  the  brain  follows,  and  this  is  always  present  in  paretic  brains.  The 
oerebro-«tpinal  fluid  contains  leuciwytes  in  mucli  greater  number  thau 
in  health. 

The  fniul  result  of  these  pathologi**.!  proeesees  in  tJie  vessels,  neu- 
roglia, and  cerebral  substance  is  a  gradual  atrophy  of  the  brain,  so 
tluil  it  Weighs  much  less  tliau  normal,  sometimes  only  two-thirds  of  the 
nomuil,  the  Icfl  hemisphere  l>eing  more  atrophied  than  the  right  one; 
it  appears  shruukcu,  the  eouvolutious  being  uarnjw  and  the  sulci  open ; 
the  brain  tissue  ia  hanl,  pale,  friable,  pigmented  and  on  the  sunmiit  of 
the  ooDVolutions  adherent  to  the  pia,  which  is  opaque  and  thickened. 

*  Arubirw  itt  Svuroiojff  of  LoudoQ  Couoty  AmjtIuiiwi,  vol.  L,  p.  3d&. 
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When  ihe  pla  w  (ftrippe'l  ofT,  )M>rtions  of  the  cortex  come  nway  with  it> 
The  thickness  of  the  cortex  ih  saen  to  be  much  fwIumh).  A  lhu'ken«d 
condition  of  the  ept'iiclynia  of  tlic  veniridfH  is  nnifomily  fuiinil.  There 
is  imtuilly  mi  iDcrvo^c  of  fluid  within  the  ventrieU^  nnd  bi'ncitth  the  pia. 
Aa  It  nomplimtion  tlie  lesiunm  of  pai^hyrneiiinjritis  witli  liieiuutoma  are 
not  infrequently  prenent.  All  of  the  elmn^^  in  the  cortex  nre  more 
nuirked  in  the  frontiil  lobes  and  motor  area  ami  iilwmt  the  ftfwnres  nf 
Sylvius,  hut  in  the  Inter  «taj^'4*  of  the  disease  no  part  of  the  cortex  is 
normal.  In  about  10  per  cent,  of  the  ca^es  spinal  lesionH  are  found  in 
addition  to  the  eerebml  lesions.  These  consist  nf  wlerosis  in  the  p'»«- 
terior  and  lateral  LNjlnmnfl  of  the  oord.  Tiien?  are  mime  caj^t-j*  in  whieh 
the  poatcrior  sclerogia  is  the  first  lesion  to  ap|>ear,  and  in  tliese  tiie 
lesioua  of  kH-omotor  atitxia  are  well  markcN],  us  alreiidy  (le^^crilK"*!,  page 
Syy.  In  other  ca^eA  they  appear  alYer  the  condition  of  paresis  has 
developed,  and  then  they  are  not  mo  complete.  The  eeh^rosis  in  the 
latt^ral  etilumns  is  usually  duo  to  seeondar)'  dt^ueration  iu  the  motor 
tniets  .'iftiT  i-haiijces  iu  tlie  molor  eells  tif  tlie  irorlex. 

Symptoms, — ^Paretiis  begins,  as  a  rule,  very  jrradually,  so  that 
many  cases  are  overhx>ke*l  and  otliers  are  eousJdered  as  iK-untsthenia 
or  dyspepsia  for  some  months^  there  being  pretieut  some  of  ilie  symp- 
toms of  one  or  both  of  these  dLseasejk  Aflcr  a  time  tlie  friends  of  the 
ptUient  l>i>^in  to  notiru  that  hi;  is  not  acting  natundly,  Uiat  he  is  mitisu- 
ally  irritable  or  excitable,  ts  uSeuded  or  delighted  at  slight  provoea- 
tion,  is  variable  iu  his  mouils,  and  appears  at  times  iuatteutivc,  forget- 
ful, and  careless  of  tlie  pniprieiie^.  fit^tn  it  is  found  that  his  nffairs 
are  in  cxinfusion,  his  aei!ounts  not  properly  kept,  and  that  it  is  impos- 
sible to  keep  his  attenlioa  concentrated  upon  important  business  or 
upon  any  train  of  thought,  so  that  his  eonveraation  iwcomes  notioeably 
fnigmenlary.  He  cannot  do  bis  work,  uml  yet  resenl*  any  interference 
with  it,  maintaining  that  he  is  jterfeetly  well.  lie  will  admit  some 
confusion  of  thunglu,  siinie  een-brul  sensiitiony  uf  discoudVirt.,  irritability 
and  Hleeplessucss.  His  memory  for  recent  occurrences  then  begins  to 
fail.  lie  neglects  engagements ;  he  disregards  obligations,  sleeps  in 
company,  lot^ea  his  temper,  ami  uses  Imd  hinguage  at  home  or  in  public, 
Df^lectfi  his  family,  and,  though  pnwiously  moml  in  oim<liiot,  indulges 
in  aleoholic  nnd  sexual  cxecftson.  Hy  this  time  it  is  noti('e<l  liiat  his 
speech  is  a  litile  thick,  iudistinrt,  ami  hesitating,  and  a  fine  tremor  of 
the  tongue  ami  liiw  and  p«»asibly  of  the  hands  may  Iw  detected.  The 
BlTection  is  one  of  6ne  coordinated  movements — a  cortiad  ataxia  nitlier 
llwn  gross  pjiralysis.  The  pupils  arc  often  unwiuid,  or  contracted,  or 
dilated,  and  t^eact  verj*  slowly  to  the  light  in  the  early  stage  ;  and  soon 
foil  to  react  to  light  at  all,  lliotigh  they  react  in  aooommoilatinn.  The 
Anjyll-RnlJertflon  pupil  is  pniwut  in  i>5  per  cent,  of  i-astM. 

During  the  peniMl  of  invasion  hntdiu-he  and  sleeplessness  are  anme- 
times  pnjniinent  symptoras,  and  a  gradual  h«*s  of  weiglit  goes  on. 
From  the  outset  rt^t  le-ssiiess  is  noii(>i:rable,  and  afUT  a  time  it  seems 
imp4i$etble  for  tlie  {tatient  to  keep  (]utet,  he  wants  lo  take  all  kinds  of 
exerclw,  to  walk  fur  mileit,  to  go  about  even  when  exhausted  by  fatifi^ue. 
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His  iiit(^Il(Hriiml  jmwers  an?  Dntably  weakened,  he  is  no  longer  attentive, 
logical,  self-coutrollal,  cjuitJoiis,  or  wirefiil  in  rcMMliict,  and  Uie  olmnge 
of  i-lmraettT  ix-conu't*  opijarcnt  both  to  hie  family  ami  to  his  acquaint- 
anoes.  This  periiHl  of  invusiun  varit'-s  fnmi  one  to  thrw.^  years,  and 
may  be  interrupted  by  pcriuds  uf  subsidence  of  luauy  uf  the  symptoms. 
It  uj4ually  goes  ou  to  the  full  development  of  tlic  di.'^ea;^. 

The  pruniinent  i*ymptnniH  durinj?  the  pt'ri*»d  of  iuvai^iou  differ  some- 
what indifferiMit  ejLseri,  and  thiri  liaa  led  Gemmn  aullion*  todijitinguish 
lietween  VHriuiw  tyjx-s  of  Uie  disoase.  (a)  They  find  the  demented 
type  tlie  most  common,  37  per  cent,  of  their  ease«  behmging  Iji  iu  In 
this  type  tliere  i»  a  slowly  julvauein^  mental  failure  with  imjierfect 
power  of  utteution  and  defects  of  memory  and  lui  iiidilTerenee  and 
a{Kithy  as  the  more  pn)mineiit  mental  symptoms.  (6)  The  expauaivc 
tyi>e  is  ni'Xt  nuwt  common,  27  per  cent,  of  their  discs  beiug  tliUB 
ci:issified.  In  this  type  the  pflticnts  nre  coustantly  boiisting  of  their 
phvHiiul  or  firiuneial  well-lK;injr,  are  eonfident  of  their  own  eajiacity  iind 
iimltTtuke  all  Hurts  of  nhsunl  schemes.  Such  jKilientn  if  wcsdtliy  are 
liable  to  ruin  ihemwlves  by  foolish  (iiiancial  sehemes,  and  if  in  places 
of  power  are  able  to  do  much  Imnn  to  othere  as  well  as  themstdvoa. 
The  cause  of  many  lailures  in  the  business  and  bankiuju'  world,  and  Uie 
wreckm}!  of  .-ievend  railway  systems  can  be  traced  to  beginning  jmresia 
in  the  man  in  power,  {c)  The  depr<tjy»4Hl  ty]K>  is  the  third  in  fr»«|uency, 
17  per  cent,  helon^ng  lo  it.  In  tliis  type  the  ueunidtheuio  sym]>loms 
art!  attended  by  much  mental  clepreesion  ;  wlf-nceuMutiou  oud  suicidal 
impulses  being  common.  The  patient  is  <listrustfnl  of  his  eopiieity,  is 
■  lepressed  in  his  spirit^*,  takes  a  dark  view  tjf  his  atfairs  and  is  reluctant 
to  undcnake  responsibility,  appreeiatinp  his  own  jfrow^ing  inejipacitj*. 
He  is  worried  over  his  attiiirs,  eveu  without  cause,  and  is  upprehcn^ive 
of  hia  own  condition.  Many  such  canes  are  at  fintt  supjKiseil  to  be 
caaes  of  simph^  nielnnehulia  and  tlie  iliagiiiMis  is  difficult  until  the 
physical  signs  of  pari'sis  appear,  (f/)  The  fourth  lyiK'  Is  the  agitjited 
pari'ti*!,  wlio  is  reHtlcsH,  uneimy,  physically  overactive  aud  mculally 
irritable.  Eiglit  per  cent,  belong  to  this  class.  These  patients  wear 
themselves  out  by  their  coustaat  activity,  {e)  The  remaining  11  per 
cent  of  patients,  not  iucludcd  in  these  types,  present  a  mixture  of 
symptoms  which  prevent  their  clas8ifi«iiion.  And  however  the  disease 
may  have  bcgim,  it  is  not  uncommon  for  each  lyjw  eventually  to  pre- 
sent many  symptoms  pnauinent  in  the  other  types;. 

Clark  and  Atwi»od,'  in  an  amdysis  of  3000  cases,  fimnd  the  gmudioae 
or  ejtalted  tyiM-  in  70  jKir  cent.,  the  demented  type  in  '20  i>er  ceut.,  and 
the  depressed  type  in  10  per  cent.  This  would  indicate  u  racial  dif- 
ference in  the  process  of  tlie  disease  in  the  different  countries. 

Wlien  paretic  dementia  is  fully  developed  numerous  aymptoms  pre- 
sent themselves  —  botli  mental  and  physical. 

The  power  of  aenwiry  perception  is  not  impain*d.  but  the  patient  is 
ollen  so  preiMH'UpiLil  or  in(lifffrr>nt  that  he  does  nut  notitM!  fully  or 
remember  tlie  «iibject«  to  which  attention  is  directed.  His  mind  passes 
'  Joar.  Nerv.  and  Menu  I>iH.,  Sept,  19U7. 
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rapidly  from  one  thinj;  to  another,  and  he  does  not  perceive  anvihiDg 
acnuratt'ly.  Thus  a  patipnt  will  iorget  that  he  Ims  dineil,  nr  neglect  to 
put  on  some  of  hi.s  i-lothe^^,  wilt  expose  hiri  person,  or  will  tiommit 
openly  KiiudI  thef^H,  will  make  mtIouk  miKtakes  in  his  a*HMiunLs  or  up- 
pf>intineiitM,  men*Iy  fmm  a  hn^k  of  airefid  perreption  and  consn|iient 
imjmirmciit  of  memory.  lIIusiniiH  and  hallucinatious  ooeur  only  townni 
tlir  I'loso  of  the  iliscjisc,  and  an-  t^dlowed  by  tt  nmrked  Io«s  of  power  of 
sensory  perception  when  the  dinientia  beoomcs  extreme. 

The  power  of  luf^ieal  thought  is  impaired  verj-  early.  The  patient 
shows  impaireil  judKnient  from  the  oiitect,  takes  little  notiee  of  impor- 
tant matter!),  dwells  ufxin  tnviiLl  thin^,  aclK  without  consideration,  and 
indnlj;es  in  cxtravupiiit  Hehcmes,  rei-klc-'w  exjM'ntlittircH,  and  exeji-sw*  of 
nuiiiy  kinds  whit-h  liis  iR-tter  judgTiieut  would  eoudcmD.  He  may  be- 
come exceedingly  immoral,  all  re^tniints  of  society,  religion,  and  mor- 
ality bt'irig  wholly  neglecte*!.  He  liceoraes  profanCj  obswne,  and  tips}-. 
He  very  iwjuently  dcvelopa  a  ddusinn  of  grandeur,  siys  that  he  never 
was  so  well  in  his  life,  I)elievefl  that  he  is  the  «tr«>ng(wt,  the  hrightoat, 
the  most  [Kjwcrful,  the  most  wealthy  of  men.  Ami  he  aels  at  times  in 
fttxiordancc  with  his  delusion,  undertaking  the  most  extruvagant  and 
inipiiwtihle  w^hemes  without  any  regard  for  his  aetuiil  cireunidtances. 
Many  n  jmtieat  involves  hinii<elf  and  others  in  financial  difficulties  by 
urulertjiking  eoloti.'^il  citmliinatiouHnnd  extensive  buginess  organisations 
far  beyond  his  powers  or  means,  before  it  i»  realize<l  tliat  these  achcmcs 
are  tlie  product  of  an  unltalanred  mind.  Yet  the  delusiona  are  not 
earrieil  out  fully  in  his  aetioiiM,  und  he  niixe«  ortlinan.'  affuin^  with 
them  in  an  iniiongruoiLs  manner.  The  delusions  are  not  an  fixed  or 
as  5yt)tematl».'d  as  in  jiiir.nioia.  The  development  of  siK'h  dehu:i<ms 
is  a  sure  ttigu,  iu  Meyacrt'a  opinion,  that  an  atrophy  of  the  brain  lias 
begun. 

His  emotional  state  is  unstable.  He  lias  little  control  over  its  mani- 
fe«*tations,  eiin  Im?  moved  to  tears  or  to  laughter  in  the  (.Kiurse  of  an 
orrlimiry  eonversation,  ain  licexritwl  or  depressed  by  BUg^'Stions.  He 
is  sometimes  depressed  for  days,  and  feels  dif^'onifort,  but  doen  not 
blame  himself,  and  in  (he  midst  of  the  depression  may  become  ejceited. 
He  IB  usually  sanguine  ami  hop<'ful,  and  his  emotion  is  usually  in 
acoordanee  with  his  delusion,  one  of  exaltation.  At  times  or  on  pro- 
vocation the  eJtc'itement  may  l>ecomo  maniacal,  and  nutbursta  of  rage 
or  of  frenxy  are  not  infrequent  in  the  course  of  the  disease.  Hence 
a  paretic  dement  is  never  a  harmless  raeml>er  of  society,  but  requires 
to  be  w.'tli'hi.il.      He  ntnOv  shows  any  lentleni-v  to  suicide. 

Voluntary'  action  ami  conduct  are  affected  from  tlie  outset ;  indeed 
it  IS  by  eluinge  in  <xindtiet  (hat  the  chiuige^  in  thought  and  eharocler 
are  chiefly  betmV^,  and  the  weak  logical  power  made  manifest.  In- 
ooiuifitcney  is  evi<leut  in  spwoh  and  tvndnet.  Acts  are  done  without 
consideration  ;  tims  impulsive  arts,  such  !L*»  stealing,  foi^er\",  enonwjus 
expcnditun>s,  even  murier  may  be  performe<l  under  sudden  excitement 
or  under  the  itifioenco  of  a  deJusinn,  or  in  a  fit  of  frenzy.  All  the 
ordinary  restraints  to  conduct  seem  to  be  remove<l,  and  instinct  rather 
than  morality  is  tlic  guide,  sclf-contnd  Ix'iug  greatly  weakened. 
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Self-consoioiiane«8  appears  to  be  very  impfirfeftl.  The  [tatSeiit  does 
not  npprcciattf  iJie  'nutoiisisUnicy  l>etwt*en  \ns  previous  personality  and 
liis  presiMit  acXf  ;  he  does  uot  notice  the  growinjc  anxiety  of  his  fHrnily ; 
he  regards  with  iin.IiilVTcni'e  l(i8»  of  iiiwiiih,  nr  even  his  con  fine  men  t  in 
an  iittyhuu  ;  he  \^  usimlly  so  c'ngiige<l  iu  his  imaginary  undertakings 
under  tlie  iuflueuce  of  hiit  dclusiuii8  tiiat  he  in  contented  wherever  he 
is.  HU  jiersonality  may  be  chanp-Hl,  and  he  may  imagine  hinutelf  a 
prince,  a  millionaire,  a  deity.  Gradually  the  (M^utKiousncHS  becnmcs 
ohscunrd,  he  rei^jlhf^tfl  little  rej^pinling  his  iUnetw,  and  an  the  dee|)er 
dementia  ensues  he  becomes  iiiditrereiit,  tlull,  stupid,  and  linully  almost 
(•tujMiroUH.  tu  tim  final  condition  of  deineittia  all  mental  action  is 
suspended. 

Tiie  physical  symptoms  are  as  marked  as  the  mental  symptomit,  and 
in  many  cases  arc  the  first  to  iippc-ar. 

Motor  disturlKiiioe)^  appear  early.  There  is  restlessness,  a  tendency 
to  be  in  eonstoiit  morion.  The  patient  tidcex  long  walks  or  rides, 
indulges  iu  tmiisiLd  cxerfist?,  wislies  to  bu  going  Out  to  thciiCnrs  every 
night,  to  visit  frionds  all  the  time,  and  is  uot  e»Hitent  to  lead  an  onii- 
uary  quiet  lile,  as  Ix'foa*  his  ilhics'^.  IU'  has  a  seust-  of  physical  power, 
and  is  eager  t-^  show  hb*  strength,  though  this  may  rciiliy  be  imjKiired 
He  is  very  talkative,  discussing  suhjccta  of  which  he  knows  little,  ur  talk- 
ing at  random.  Tremor  of  the  muscles  appejirs  early,  first  in  the 
tnngiic,  tlicu  ill  tlie  face  uiid  li:Ltids,  and  finally  any  mutinn  is  attt^nded 
with  Hime  tti'mhh'ng.  This  tremor  is  f<illoweil  by  incoonliiiation, 
wliich  shows  it.sclf  iu  thickucsc^  and  indistinctness  of  speech,  iu  irregu- 
larity of  haniiwriting,  in  clumsiness  in  handling  tliiugs,  and  an  awk- 
wani,  unsteady,  stumbling  unit.  The  spew-h  is  quite  chanicteristic, 
letters  being  slurred  and  words  mispmnumicwl,  so  thiil.  any  long  wortl 
or  croinbinatiuii  of  diHicidt  syllables,  like  '•  thinl  artiller)'  brigade," 
cannot  be  said.  In  writing  the  patient  will  omit  letters  fmni  wonls, 
later  may  write-  wholly  unlnlclligible  phruaes,  or  even  merelv  make 
marks  on  tlic  pa}K'r,  ami  yet  not  appreciate  these  defects  of  writing. 
From  [he  first  his  handwriting  is  changed,  lines  being  irregular,  letters 
too  small  or  too  large,  and  Imi-IIv  written.  The  facial  expression  be- 
oomeii  blank  and  inane  —  no  appcamncc  of  thought  or  interest  being 
manifest,  but  when  he  talks  an  i-xoessive  play  of  the  fatTial  muscles  is 
noticeable.  Paresis  shows  itself  after  a  time  in  the  HmtM,  and  pro- 
gresses until  in  the  final  stage  tlien-  is  total  pinilysis,  witli  Jncrtaised 
reflex  action  and  loss  nf  all  (•ontnil  fiver  blaihU'r  and  rect«m.  Finally 
speech  may  bt'i-omc  impossible.  The  knee-jerks  an*  either  much 
iucnnised  or  arc  lost  fn>ra  the  outset.  Id  iHi  cases  observed  in  my 
clinic  the  knee-jerks  were  increased  in  53  per  cent,  and  lost  in  30  per 
cent.'  which  iMtrresjioiids  exiictly  wiilt  llie  sttitisttiw  of  the  German 
authors  baseil  on  1>!j2  cases. 

In  the  course  of  the  disease  epileptiform  attacks,  attacks  of  severe 
vertigo,  attacks  of  sudden  loss  of  consciousness  without  convulsions, 
and  atUuks  of  monoplegia  or  hemiplegia,  temiwniry  or  iM?rmanent, 
often  occur.  They  may  be  the  initial  symptoms  of  the  disease,  Th^ 
85  ^£.  U  Uunl,  New  York,  Mn]i»l  Ki'cord,  Janmrj,  190& 
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oocur  in  our  luUf  of  tlie  patieut^  at  some  time  iu  the  course  of  the 
aflWtion. 

Vasomotor  (listurbanocs  are  also  present.  The  face  flushes  or  pales 
fre<iiMuitIy,  there  are  suddeu  attacks  of  vurtijro  and  of  lieaAiohe,  and 
of  feeling  of  fulness  in  ihe  head ;  tiie  puUe  'm  ut^ually  bIdw,  large,  aJid 
of  low  tension.  In  tlie  late  Ht^igeit  venous  congestions  in  varioi:^  organs 
are  found,  mid  heeniatonia  of  tlie  ears. 

Lunilmr  puncture  reveals  leiieticytoHii)  of  the  spinal  fluid,  as  manv  a« 
100  li^ueix^yti's  iM'ing  found  in  .'1  e.e.  of  flnid.  This  is  an  early  symp- 
tom and  of  importuoee  iu  diagnocut>. 

Sensory  symptoms  are  less  marked  than  motor  sym|)t«>ms,  hut  as  the 
diseaM^  advanees  annistlieKiji  or  anulj^ia  nf  the  limhs  may  be  fonnd, 
especially  in  o<inmKrti*)n  with  hemipJt^iii. 

In  the  last  stjigi;  trophin  disturbimefs  cwrciir,  fur  in  the  stupid,  iHrty, 
helple.*«  stjite  ui'  the  patient  cleanliuess  is  dii£cult  oiul  tlie  liability'  to 
bed-sores  and  to  cystitis  is  ^"at. 

Some  eases  are  wmipliaiteJ  by  the  development  of  spinal  wlenwi!*, 
either  iu  ilie  form  of  iH>stenor  or  of  lateral  sclerosis,  with  its  attendant 
symptoms,  and  in  a  tiew  awes  the  partwi**  fullows  the  spiiud  dJM-asc. 

It  is  evident  that  the  mental  ami  physical  symptoms  are  very  numer- 
ous. Muny  case^  show  only  some  of  them  ;  othere  pn-sent  all  tlie 
symptiHus  durinj;  the  e*jurw.  In  some  eases  the  mental  symptoms 
appear  wirly  and  are  more  prominent  throughout  than  the  physical 
symptoms;  in  other  cases  tlic  reverse  is  obser\-ed,  A  few  eases  bc^u 
nitli  epileptiform  attacks.  In  other  Rises  the  symptttnui  bcjfin  with  a 
hwmiitnina  of  the  dura,  musing  an  attjtek  of  ii]Niph-xy  with  a]ihnsia,  or 
hemijilepiii,  or  hemianojusia.  These  syniplnms  subsltJe  rn]>idly,  mt  that 
in  a  week  or  Iwu  the  jmtient  nmy  Hp]N-:ir  tn  have  n'^K)vi-r<:n].  Hut  later 
the  mental  and  physical  symptoms  of  paresis  appear,  and 'then  it  is 
evident  that  the  apoplexy  was  the  first  sign  of  paresis. 

The  eourse  of  the  disease  is  slowly  pn»gres*>ive,  though  remissions 
of  one  or  two  years  are  not  uncommon.  Its  avenige  duratii»u  is  about 
thn*  years,  though  rapid  casos  may  terminate  within  a  year,  and  some 
arc  known  to  liave  laste<l  five  or  six  years,  Aei'onling  to  the  German 
statistics  1!'  jK-r  eent.  die  in  ihe  first  year  of  the  di^'use ;  '2ii  jrt  cent, 
iu  tlie  second  year;  27  per  eent.  in  tlie  tliinl  ywtr;  12  jKr  cent,  iu  the 
fourth  year;  »>  per  cent,  in  die  firth  year  and  7  per  cent,  in  the  sixth 
or  following  years.  Ho  cases  outlived  the  tenth  year.  In  private 
practice  the  duration  ol'  the  disease  is  lunger  tliau  in  aA}-lums ;  as  great 
care  ran  Ih'  tatken  of  |>atients  and  fatal  accidents  iLVoidtnl.  The  |Kitieiit8 
die  of  exhaustion  or  nf  Njnie  eon  ipl  lea  ting  diseu.-«,  sueh  us  cystitis,  or 
pneumoniji,  or  ubstrnetion  of  tlie  bowels. 

Diagnoaia.^The  dijignosis  of  pare-sis  is  to  be  made  from  the  eombi- 
uation  uf  physical  signs  and  mental  antl  physical  symptoms.  The  loss 
of  pupil  reflex  to  light,  unequal  pupils,  tremor  of  the  face  and  tongue, 
indistinct  speech,  tremor  of  the  hantls,  exaggeration  or  loss  of  the  knee- 
jerks  and  spinal  li-iicdcytosis  are  objeelive  physical  signs  of  im|>(irtuuce. 
The  mental  irritability,  excitement  with  expiuisive  Ideas,  defects  of 
mcmoo'  uud  of  sclf-cuDUvl  arc  the  most  important  early  mcuial  symp- 
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inms.  Attacks  of  eptleptia  or  a|>op]ectic  natnre  are  the  nruHit  imi>ortant 
pbyaical  pymptnms. 

Neurasthenia  may  be  present  in  tho  isirly  Rtagi?  of  paireiniii,  and  anj 
or  all  of  its  syniplnniB  may  then  be  apparent.  But  u  neurasthenic 
patient  always  notice-s  every  symptom  miuntely,  deficrilws  it  fully,  and 
discuHHCfl  ita  ei^ni^vmu'e,  while  u  paretic  is  uaually  not  au-are  of  the 
fact  that  he  is  ill,  and  doea  not  core  to  talk  about  his  lieaitli  as  much 
as  aI>out  his  projects  and  success.  Defecta  of  memory  and  of  speech 
arc  rare  in  neurasthenia,  and  the  neuraj^thenie  preitentis  none  of  the 
physictti  aigns  of  ptireriie.  In  a  dotihtful  case  it  is  on  Hie.  appearance 
«f  tliese  eig-iiM  only  that  tile  dia(;niisi«  nf  jian-Mis  can  be  made. 

There  are  some  cases  of  rert'bnd  syphilis  which  resemble'  part-sis, 
and  it  is  oAeu  difficult  in  the  early  stage  to  diifereuliate  tlicM^  diseu^xs. 
Cerebral  aypUilis  usually  causes  i»ain  in  the  head,  worse  at  nl^it.  If 
it  produce.^  diBturlKuioe  of  s]>eeeh  it  is  ratlier  in  the  form  of  true  aphaBia, 
not  the  tremulous  indintimit  speech  of  parefiis.  There  is  never  any 
tremor  of  fat-e  and  hands,  and  lience  writing  Im  clear  and  not  iiiijjaired 
unless  there  is  agraphia  witli  npha^^ia,  and  tliia  differs  fnim  (he  omis- 
sion of  letters  and  wonls  in  writing  present  in  luiresis.  Optic  neuritis 
is  often  present  in  eerehnd  syphilid*,  but  verj'  nirely  in  pjiresia.  The 
emotional  state  is  usually  depressed  and  the  patient  anxious  in  sj-philis, 
while  it  is  one  of  excitement  and  elation  iu  pan^sis.  Dehisions  arc 
much  less  common  in  syphilis,  and  are  never  as  extreme  a«  in  jMiresis. 
The  sif^s  of  dementia  artt  more  marktnl  in  an  early  stage  [lmn  they  are 
in  [Mirt-si-s ;  the  lack  of  raemciry,  lack  of  power  of  reasoning,  and  lack 
of  sclf-coatrol  appearing  cjirly  in  syphilis  and  late  in  parcsia.  In 
syphilis  there  are  nl"tcn  physical  Higns  of  single  or  multiple  Ioc:ilizahle 
lesions,  while  paresis  is  a  diffuse  dl-'wwe.  The  c^iurse  of  the  case  in 
syphilis  is  vari^ihEc,  with  much  improvement  under  treatment,  while  in 
paresis  it  is  usually  progrciisive. 

Multiple  .st;lerosis  L-sin  hardly  Im?  mistaken  for  paresis ;  as  the  nystag- 
mus, tremiir  of  au  increasing  hind  on  efTirt,  trt^nior  of  the  head  and 
trunk,  and  absence  of  delusions  even  when  some  dementia  is  present 
are  characteristic  of  multiple  strlerosis. 

The  dementia  of  ohl  age  and  the  dementia  of  chronic  alcoholism  are 
not  atteniled  by  delusions  of  exaltatiou  and  grandeur. 

Prognosis.  — The  pr(^:nosis  in  paresis  is  absolutely  bad.  Kraff^ 
Ebiiig  de<;hin!8  that  he  lias  never  seen  a  recovery  iu  2'jOO  eases.  It 
must,  however,  Ik-  rcmemben-d  tliat  n-missions  in  the  svmploms  occur, 
especially  in  the  early  stage.  I  have  known  many  patients  who  have 
had  alt  the  symptoms,  to  re<*»)ver  for  a  time  under  fpiiei  rest  in  the 
oountrr,  and  he  able  to  return  to  business.  Such  remission  may  hist 
for  a  year  or  two,  during  which  time  the  only  evidence  of  the  disease 
mav  be  llie  inactive  pupil,  an<l  U)e  slight  tremor  of  the  hands,  and  the 
exaggerate<I  or  lost  knee-jerk.  I  have  never  known  thf*.*  physical 
signs  to  sulfide,  and  I  liave  never  known  a  remission  to  last  more  than 
two  years.     Hence,  the  prognosis  as  to  reoivery  is  Iwd.         , 

T!h-  prognosis  as  to  the  dnnilion  is  <ilfrercnt  iu  the  different  types  of 
the  diseatw,     Iu  llic  agitated  type  it  ruQS  a  rapid  counn.'  uud  death 
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occurs  witliiD  the  set-oitd  year.  The  duration  is  somewhat  longer  in 
th«  ilepn-sKii  type.  In  the  expiiiifiive  type  the  chauce  of  life  is  belter 
than  in  either  of  thf«c.  The  ili'iiieiititl  paretic  Uvea  the  lon^-i-t,  often 
fur  four  or  five  years  utter  tlie  dinearfe  is  fully  declarwl.  The  jirrt^osis 
is  uLso  better  iu  the  mixed  lyiR-  lliaii  in  the  ihit*  first  mcntitiued.  It  has 
been  nutiec-d  that  thoAe  who  were  ])reiliH[K>setl  to  the  ilisejiM-  hy  a  had 
inlieritauee  lived  jou^r  wbeu  Uie  disease  developed  than  tl>u»e  whose 
iuheritanee  was  jjooil. 

Treatment. — There  'm  no  form  of  treatment  which  will  arrest 
pare.M«.  As  the  majority  of  patients  are  syphiliiJe  a  course  of  treat- 
ment by  Kalvanuni,  or  by  mercury  and  iodide  of  potassium  is  adrituible, 
this  treatmcul  being  a^^tsted  by  the  use  of  daily  hot  (lOG"  F.)  baths  for 
half  an  hour.  In  Honie(»M-fi  I  have  seen  material  benefit  as  a  reMult,  and 
a  remission  of  some  months  in  (he  Hyniptitins  ubually  follows  mneh  a 
cuunw.  It  it<  abtHtlutely  necessary  for  the  patient  to  stop  all  business, 
to  rest  and  to  avoid  emotional  exeileineiit.  Hence,  it  is  well  to  remove 
him  from  his  hc»me  surronndtngs,  and,  as  he  is  not  fit  to  travel,  it  is 
Jn-tter  to  ««-iid  him  to  a  sanitarium,  or  to  some  hfalth  resort,  or  s<^>me  one 
of  the  hot  springs,  where  water  tn*alnient  can  l»e  given.  Stinie  forms 
of  hydrolhernpy  are  of  service  in  tliese  cn!*e»,  but  eold  halhs  and  douehea 
are  lo  be  avoided.  A  tub  Iwtli,  or  a  hni-air  box,  followe<l  by  a  shower 
not  below  80**  F.,  and  massage  daily  nppcars  to  exert  a  favorable  effect 
upon  the  eirculaliim  and  to  <|uiet  many  ner\'ouB  symptoms.  When  tlie 
patient  betx>mes  uncontrollable  by  his  family  or  nurses  it  is  better  to 
et)mmit  him  to  an  ni^ylum  where  he  may  Im]irovc,  m  that  in  a  period 
of  remission  he  nuiy  be  released  and  alloweil  to  travel.  The  quiet 
niutine  life  of  un  ini^litution,  without  exeilenivnl  or  rei^}M>nMibility,  iteems 
favorable  to  the  subsidence  of  the  symptoms  of  imtatioo. 

In  the  later  stages  of  the  disease,  when  dementia  is  well-marke<l, 
care  in  an  ai^ylum,  or  in  a  home  well  t^eeludetl  and  provided  with  skilled 
numeii,  may  prolong  life  for  many  months. 

Some  of  tlie  symjitoms  require  active  trtmtment.  tSliM'plepsuess  must 
he  trtattxl  by  hot  biitlis  at  night,  or  nmHsage,  or  by  the  use  of  paralde- 
hyd  in  OO-gnun  dow,  or  trional  20  grains,  or  sulphonal  lo  grains.  It 
is  well  to  give  hypnotics  with  hot  milk,  uh  tliev  are  more  rapidly 
absorlwd  and  more  elfieacions.  The  motor  re?(th?8isuess  leads  to  over- 
fatigue and  heart  failure  ;  hence  ver>-  many  short  walks  in  a  day,  each 
followed  by  a  short  rcKt,  are  U'lter  than  the  long  tntmps  which  tliese 
patients  are  prr^id  of  taking.  When  the  menial  excitement  beeomoa 
very  intense,  and  the  [luitiontft  cannot  be  citntnillwl  by  argun)f>nt,  active 
purgatives,  such  as  coni|Mniiid  i-sithartic  pills,  aloes,  or  iTotmi  oil,  which 
cmose  a  temporary  anicmia  of  the  brain,  will  ijiiict  them  lietler  than 
sedatives.  An  (x-easioiial  nj*e  of  bromide,  or  Immiide  ami  chloral,  or 
even  a  hypodermic  injection  of  morphine  ,*j,  or  hydrobromate  of 
hy(«cineyiij  graiot  niay,  however,  l>e  necesj*ary  to  allay  excitement. 
A  single  dose  of  fluid  extract  of  ergot,  one  drachm,  may  have  the  same 
effect,  but  tlie  continued  use  of  ergot  ia  to  he  avoided. 
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ABSCESS  OF  THE  BRAIN. 


Etiology. —  Abscess  of  tlic  brain  ol-liuts  as  a  sequel  to  injurim  of 
the  lieai],  witli  and  ou^MioriuIly  without  fnu^ture.  In  cbspb  of  oom- 
pouml  fnicture  or  of  woumls  in  which  a  wptic  infecliou  iwcurs  at  the 
time  iif  tiii-  iiijurv  .sut;h  uIisff>rM  foriiiiitidii  itt  to  Vk-  t^x^KH'ttxl.  Tliis  19 
particularly  true  If  a  titnall  bit  of  boue  or  a  foreipu  UhIv  remains  in 
the  brain.  In  uues  where  the  flcalp  it^  only  bruirHnl  it  i^  <\\i\\cu\t  to 
imderstiind  the  muroe  of  infeiTtton.  Von  Ber^mau  declnrfs  that  » 
simple  eoiitiLsIon  uf  tJte  head  in  not  capable  of  Ciiusing  an  abscess,  bnt 
I  have  seen  it  in  several  taHes  where  ihe  scalp  was  not  liroken,  tliough 
the  bone  w;w  fnu-tureil.  In  some  ca**8  the  abscess  follows  wxm  after 
the  iujury;  iu  other  cases  t)ie  aymptoouj  do  not  develop  for  luauy 
weeks  or  months ;  and  caaes  are  on  record  where  tlie  only  explanation 
for  the  preKonee  of  a  latent  ab8oerM  found  uuexi}ectedly  at  the  autopsy 
was  ail  injur}'  rei-wvetl  vejirH  l»efrtre. 

Pin.  aw. 
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iMpaiil*  Dt  lite  abwcM  out  b*  mml 

Iq  the  ease  of  an  infant  seen  with  Pwirt^  at  St.  Mur\*'s  Hospital,  a 
fall  upon  the  left  parietal  bone,  ftausinc  a  lawnilion  of  the  sealp  and 
an  indentation  of  the  sort  Ixme,  was  followt-tl  within  two  weeks  by  the 
development  of  ripht  hemiplegia  ^vith  hemianopsia.  At  the  aut^ipw  a 
large  cerebral  absross  was  found  beuf.ith  the  site  of  the  injury  witliln 
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the  white  matter  of  tlie  brain,  theiv  being  no  apparent  aflwtion  of  the 
corlcx  fur  oiii^foiirtli  uf  iiti  im-h  iilwjve  thi-  nhHif.s8.  Tin*  alw«vsM  had 
a  lliifk  capsule  and  was  well  defined,  (Sec  Fig.  23ft.)  An  atlenipi 
wa8  uiude  l4>  o{K>u  it,  but  the  up4:rrulii>u  had  to  besuiipeuded  on  account 
of  the  coIlajHW  uf  tlic  {uitieut. 

Flo.  239. 
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AlMMMof  (bcl««DiMnUlolMikfl«rnllltinM<ll«,     (lArtlB.) 

In  a  second  caec,  eeeu  with  Meltiiniey  at  liooHevclt  Honpilu),  a 
cttnipmnd  fmetntv  df  tlie  superiur  )>i>rtinn  of  the  letl  imrietid  limie, 
whiuh  had  healed,  lind  U-eri  fnlluM'ed  thrtx-  miiiitJiH  later  by  (he  gradual 
development  of  paralyelj*  of  the  right  leg.  At  the  opemtion  a  large 
alHieeiw  wu^  found  involving  the  superior  panelul  lobule  and  adjacent 
portion  of  the  jMwierior  eenlml  convolution.  In  the  midst  of  Uie 
aheoesH  a  considerable  piece  of  bone  was  found,  which  evidently  bud 
been  driven  in  at  the  time  of  the  frurture.  The  o|M-nititm  was 
socccaBfuI.  'riie  pntieul  ret»vered  and  gmduidly  regained  |Hjwer 
io  tiie  leg. 
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Id  a  third  cade,  aldo  nxn  witli  MnBunufy  at  RnoKovek  Hunpital,  a 
similar  cimipmiml  depressed  fmcturc,  wit}i  hpii.'ulu  uf  bune  in  thf  brain, 
hud  led  to  tlie  dovclupnu-nl  of  an  al««*'t'S8  widuD  two  wti'ka  ol'  the  time 
of  fraftiirt'.  Tlic  ubst-fss  cavitT  invadetl  the  middle  tliird  of  the  motor 
area,  and  caused  hcniiplcpa  with  poralyfuig  chiefly  marked  in  the  arm, 
and  here,  too,  at  the  time  of  operation,  pieeeH  of  Ixjne  had  to  be 
romovt-d  as  well  a*  the  piinilent  aoeiimidation  amund  them.  The 
OJxTiition  was  snc(H?.s»»ful  mid  tlie  l»ov  rc^'itvered. 

In  a  fourth  (ww,  wwi  with  McC'okIi  hI  tlie  Presliyterian  Hot«|)itnl,  a 
frnetiire  of  the  skull  over  the  left  m-eipital  rejfion  had  produced  well- 
marked  right  hiimunymous  hemianopHia.  Trepiniiiiif;  rcsiilted  in  the 
sueccssful  evacuation  of  tlie  abw-ess,  but  the  hemianopsia  remained 
pt^^rmanently. 

In  22  casfA  of  alxicesa  of  the  brain  ob«er\'cd  at  the  Pre-fb^'terian 
Ha<^pi(al,  12  have  boon  due  to  tmnnui. 

The  wHiiiiid  and  pml>ably  the  most  fnr«juent  cause  of  bniin  ali^cess 
is  ehnjnte  otitiH  media.  A  ver^'  ihiii  layer  n{'  bone  Hoparates  the  cavity 
of  the  middle  ear  from  the  duni  and  brain.  It  is  cjisy  to  uouceive 
tJmt  a  sliplit  dej^rce  of  cjirles  in  ttiis  bone  will  open  a  way  for  the 

Fio.  2-W. 


'  L  rrtm^ry  ahoMM  carltr  MMMoHrd  with  ilnus  in  trufMBle  r>ioC    2.  PtwndBfy  tHrnxm  «»»y  IM 
\  tKipwrmiiwiifftilil  btm     B«Ui«taoe«c«rmMfouD>irrM  trom  ptuat  uibi|«f.    (fluoa.J 

entrance  of  micn.K>rj(Bni8ms,  and  their  development  will  lead  to  either 
purulent  meningitis  or  to  the  Ibrmalion  of  au  abscess.  Such  an  ab- 
MMBB  may  develop  in  the  temporal  tolic  of  tlie  brain  or  in  the  lateral  lobe 
of  the  een'bellum.     Fig.  240  and  Plate  XXIV.  show  such  abeeesses. 

The  ^rst  atlJiek  of  otitis  nieilin  is  rarely  followed  by  a  brain  aWess. 
It  \&  in  theehroniu  eases,  where  as  time  has  gone  on  tlie  Utue  lias  been 
bIowIv  enxUi),  that  a  sndilen  atbick  of  inflammation  of  the  ear  goes 
on  to  the  formatiou  of  the  brain  abscess. 
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Many  cases  in  utlult  life  iirv  tni(.%<l  tu  inrcctiuiis  otitis  mcdlii  occur- 
ring iu  cIuMIkxkI,  ihe  ]'ro<|ueucy  of  this  contplIciLtiou  ol'ecurlaUua  aud 
me8>4les  being  well  known. 

In  all  such  caaeA  there  it)  a.  hii^tor^'  of  a  chnmic  ptiniUmt  iliMchargc 
from  the  ear,  whii^h  from  lime  to  time  ceases,  but  n-cni-s,  ami  Uitm 
suddenly  nn  acute  attack  of  pain  in  the  car  ocruni,  which  is  soon  fol- 
lowi^4l  by  the  <!crcbral  symptonu*  of  abficesit.  Jn  other  cases  the  acute 
attack  of  otitis  AiihaidcH,  but  the  |)atient  does  not  feel  quite  well,  and 
after  some  weeks  the  signs  of  a  bruin  abst.'css  ocviir. 

Korner  has  shown  that  Ruch  abs<*s8es  nn>  more  commou  on  the 
right  m\c.  Barr  iu  a  collection  uf  7H  sui^h  absct-ssc-s  fuuiid  ii'i  in  tJie 
temporal  lobe,  13  in  the  cercbcllnm,  2  in  the  [»oiis,  and  I  in  the  cms. 
Poiileen  collected  13  eases  of  aUsc;c.«s,  of  whiidi  II  were  iu  the  teuiEwral 
lolie  and  4  in  the  eerelicllum.  Between  litOO  and  1905  82  abscesses 
secctidiirv  t'l  otitis  media  hiivc  Imm-h  pnhlishi-tl  ;  of  thcj*4'  54  wcr»^  iu  the 
temporal  lolw,  25  in  the  ctTcW'Iliini  and  2  Iu  (lie  ocripital  IkIx*,  and  1 
in  the  thiitl  froutal  couvolutiou. 

A  third  oMise  of  brain  abscess  \^  a  ciirioiiM  prmress  starting  in  the 
na>i;d  i'a\'ity  or  orbit,  or  au  infection  alU-r  some  operation  upon  these 
parts.  Thus,  some  yciirs  agi»,  I«*fort*  tht*  imjMtrtantic  of  awptic  surgerv 
was  appn?cint«l,  I  saw  a  case  of  nliALt'ss  of  the  fnmUil  lolxr,  with 
sudden  death,  which  followcil  within  a  week  of  an  operation  for  tlic 
removal  of  an  exostosis  of  the  w^ptum.  I  have  known  of  several 
Himilar  cases,  and  Kahnt  and  Pn-yfuss  hav(>  collf>ctcd  a  number. 

Al>secss  of  the  brain  has  been  known  to  follow  er}'Bipclas  of  the 
face  and  head. 

Metaetntie  abscess  in  the  brain  after  absc-css  aud  gangrene  of  the 
lung  is  not  vcn*  c<>mmou,  but  occurs.  JTlLhter  has  oolleclc<l  8  such 
cases  in  a  study  of  100  cases  of  pulmonary  gangreuc.  It  may  also 
folhjw  bronchicctatic  abscess,  empyema  and  pyicmia,  ulcerative  endo- 
carditis, and  abscess  in  any  organ.  Iu  these  cases  there  are  small 
multiple  abscesses  in  the  brain,  whuHc  existence  is  usually  overlooked, 
ms  Hw  gi'iiffal  symptoms  uf  tlie  ongtuul  disease  obscure  the  oerebral 
symptoms. 

It  has  l»een  supjiost^  that  in  some  cases  of  unknown  origin  the  cere- 
bral aljscees  is  tlic  result  of  some  infection,  and  many  forms  of  infw> 
tioua  diseoae  —  typhus,  typhoid,  cerebni-spiual  meningitis,  measles, 
influenm,  luvl  tul)en'ulosis  have  lun^n  considered  the  starting  point  of 
cerclinii  abtici'ss  iu  various  rc|Hirlc4l  caM-s. 

Fatholo^.  —  AbscL*s  in  ilie  bmiii  is  the  n-suU  of  a  purulent  enceph- 
aiitis.  Sirv-|(ii>c<>iH'us  pyogtncw,  Htiiphylococcus  jtyogenes  aureus,  albus 
and  oitreus,  and  pueuniococ-cus  have  Ix*en  found  iu  such  ahF>i-es»eii>.  It 
may  present  several  differeut  a piMr.i ranees.  Then?  may  hv  a  small, 
localized,  softened  condition  of  tin.-  bniin  tissue,  in  which  on  micn>- 
scopio  examination  lcuot)cytes,  pus  celts,  and  microorganisms  are  found. 
This  is  tlie  Condition  iu  metastatic  uliscesscs.  Voii  Bei^fman  remrts 
a  case  in  which  100  such  little  colleitious  of  pus  were  found  in  one 
bmin  in  a  patient  who  bad  pyiemia  after  gangrene  of  the  leg. 
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There  may  be  a  coUeccioa  of  pus  witliiu  an  irregular  cavity  witlutiil 
distinrrt  wall,  Imt  siimniiKiiHl  h_v  a  mure  itr  Irw*  p»lpy.  bntkcii  down, 
ami  lieiuurrhajfiL-  ai-ea  of  hraiu  tissui-.  Tlie  \>us  is  ^reen  or  brown  iind 
fetid.  Such  alj«ccs8C8  extend  rapidly  and  lead  to  a  fatal  tenuination. 
Eveu  if  evaeualL'd  and  drained  tJiey  are  likely  to  gt>  on,  and  very  otU*Ti 
flpt  np  a  nienirifiitifl. 

Tlw-'re  may  In:  a  (Milk-rtioii  of  pufi  onelnsf*!  in  a  thick  ronnoclive- 
liHAue  rapRidi>  lying  in  the  wliiu-  matter  uf  tlu-  hmiii,  iind  quite  di.stiuct 
from  the  hniin  tismie.  This  form  oeeusicinidly  filir.wn  a  tcndcnry  to 
rapid  progivsB,  but  is  usually  of  slow  jfrowili.  It  iisuidlv  licy  In  or  on 
tlie  brain  like  a  timior,  euu.siiig  pymptonis  of  preswuix' ;  or  it  may  eatise 
no  symptoms  wliatever,  and  eurpri«?  the  piitln)l<»giHt  at  the  auto]»sy. 
This  form  in  pr(»l)ahiy  a  trrminal  result  of  the  «'e«>nd  form  de-^iribcd, 
nature  forming  a  proteeting  capsule  to  the  disintegrated  tissue  and 
shnltitig  up  the  pUK  in  the  tbiek  wall;  but  such  a  pn^ri-sK  may  gn  on 
with  some  nipiditv,  as  I  have  seen  a  thick  wall  in  a  n\se  of  aliH-ess  of 
but  three  weeks'  duration.  The  existence  of  ihe  wall  dix's  not  pre- 
clude the  possibility  of  an  extensiou  of  the  abscx'ss,  anil  in  snoli  eases 
an  infiltRition  of  the  brain  ti.-L'^ue  about  it  with  pii»,  leueoeytes  and 
bacteria  lawi  ln^en  foniiil.  The  sixe  of  puoh  an  abete*w  varies.  It  la 
nMinlly  about  as  large  as  a  walnut,  but  mjiy  be  niiieh  larger.  The 
rupture  of  sueh  a  eji^wide  m:iv  rjinse  WHldeii  th'jilh,  as  in  une  of  my 
patients.  It  may  nipture  inward  Into  the  veiitriele  or  outward  on  to 
the  surface.     It  is  not  poi^ible  for  an  abs(*ya  to  be  alisorWI. 

In  many  eases  of  abscess  there  oeeura  a  eoniplicatiug  meningitis  or 
thromlmsis  of  the  cerebnd  sitia-ies  just  prior  to  d^iith. 

Symptoms. — -The  general  /lymptonw  of  cerebral  absoejw*  are,  in  the 
order  of  their  inipifrtunirt; :  1.  Huuhtche,  general  but  Homi'tiniei^  located 
over  the  neat  of  tlie  abscess.  2.  A  change  in  mental  chara<:teristie8, 
of  the  natun>  of  irritability,  alternating  with  ilnhie^ss,  imjHTfect 
attention,  shiwness  of  iholiglit,  atxl  tlef«'ts  of  memory  —  a  s^'iiiie^ima- 
loee  condition  and  appearance  of  illnesn  out  of  pniportion  to  the  other 
symptoniK.  •!.  Abnormal  temperature,  4.  Changes  in  ilic  blood. 
6.  Tenderness  of  the  hetul  1o  |MT<tn!wit)n,  with  i-hangif  in  the  pi'iimssion 
note  over  the  site  of  the  abtJcess.  i».  Fa<*ial  palsy  of  the  [K-ripheral 
type  upon  tlie  sitle  effected.  7.  Optie  neuritis.  H.  GetM-nil  febrile 
aymptoms  with  occasional  chills.  The  development  of  these  symptoms 
in  a  patient  who  had  had  an  injury  of  the  head,  or  is  tlie  subjecrt  of 
chronic  otili*'  medw,  or  who  has  been  exposed  to  any  of  the  causes 
already  mentione<l,  shouhl  awaken  grave  anxiety. 

It  will  be  aoticcil  that  none  of  these  syniptons  are  distinctly  diag- 
nostic of  brain  al>seess,  for  all  of  them  may  occur  in  meningitis  or  in 
tJtrombof^is  of  tlie  lateral  siniLs,  and  all  of  ihem  may  vary  in  severity  in 
any  given  case.  I  have  setm  sueb  a  eombiualion  of  symptom»  in  [jutients 
with  otitis  media  purulenla  who,  by  proper  surgical  irealweut,  have 
gone  on  to  rec<)very  without  any  subswjueiit  evidences  of  brain  abtwesa. 

Thus  in  two  of  the  cases  of  traumatic  abscess  of  tlie  brain  already 
meutioued  heiulaehe  was  not  present.     In  a  case  uf  abscess  of  the  ocre- 
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WUum  wliit^K  I  BQW  with  GoHmui  Itai^oiij'  liButliK^lie  wus  not  a  very 
marked  symptom  uulil  late  ia  tho  (ILsuaj^,  M>mff  Lime  afU-T  the  Ih-^d- 
ninf;  nf  the  ai>MTJ^ ;  and  in  a  cn.-r  of  abm^e^'t  !4i]|>>tC(|iioiit  Ut  ear  (lifteaae, 
fteen  with  McBiirii«)%  hcaulu^^h*;,  ihougli  pre^ut,  was  nevtir  very  severe. 
In  other  pfltieiitH,  hciwcvpr,  I  have  known  it  to  U;  intense,  so  that  it 
formed  th«  tlnef  wtinptainl.  It  ih  eviilent,  tlicrefiti-e,  tliat  from  the 
degrw  of  hciichuihi'  nrn-iinfliu*i<in  i-an  )«'  arrivnl  at  that  is  of  diiipiioslic 
value.  It  is  usually  stalal  timt  llie  ht-atlanhc  iu  mfiiiiijj-itifl  irf  more 
severe  and  constant  than  it  b  In  nbscc**;  hut  if  all  dejrrecs  of  headache 
may  occur  in  aln>cea§,  it  is  evident  that  this  symptom  cannot  (>p  n>lie(l 
npin  in  diagnosis. 

It  id  etjiwlly  difficult  to  cRtimato  tho  rral  ini[i«)rl.*iiii:i'  nf  riipiitid  mviiiji- 
toms.  In  the  firxi  plitw,  the  mental  caijmL'ity  ;niii  (•hamcteristies  of 
different  indivitluaU  nrc  so  diS*erent  tliat  it  is  ntx^e^tsary  ti]  have  known 
the  pcrH>n  prior  to  hl.f  ilIiK>!>s  in  onler  to  raich  any  definite  judjrmcnt. 
A  amditiun  rjf  excitement  and  tidkfttivenejw  in  a  per«ou  who  is  ordi- 
narily reserved  or  stolid  is  of  much  more  importance  than  in  an  excit- 
able and  loqmieious  individual  j  and,  vice  /vrsn,  a  condition  of  apwthy 
and  stupor  iu  a  man  of  bri$!;ht,  active  intelligence  ia  of  much  grt^ter 
diagnoHtie  value  than  in  :i  dull  or  rttnpid  jieiNon.  Anvotie  who  M-atrhf^ 
a  large  class  going  ihntugh  gynimislic  MHivcments  under  tlie  leiidership 
of  an  lustru(;ti»r  will  nolicv  that  a  cei't:iiit  pro|Mirtii)n  ai-e  qiiite  {K'n-ep- 
lihly  behind  the  others  in  their  motiiins,  nn^l  even  in  a  ehias  of  fitly  it 
is  rare  to  find  any  two  who  are  moving  exactly  in  time,  rspe<'ially  when 
the  exercise  jK-rfomuxl  ii^  a  novel  one.  This  IJu-t  illiiritni(e»  the  varia- 
bility of  the  personal  tHjuation  — the  different  rite  that  obtains  in  tho 

thinking  pii.K'e-'^  of  ililVerent  individual; and  nnlcsK  tluK  fact  is  kept 

in  mind  in  juilging  of  the  mentiil  stale,  of  the  slowness  of  thought,  or 
of  the  defects  of  attention  in  a  ijerHon  who  is  ill,  very  crroneouH  eon- 
cluaioDS  may  be  reaehe<l  reganling  iheir  signifi(.-jinee.  The  effect  of 
illneAR  upon  mcntid  proeesiH.''^  is  not  always  appfM^latetl,  ami  varies 
tiiueh  with  the  individual,  some  persont^  beixtniing  restle(<A,  irritjible,  and 
m<»re  active  mentally  when  ill,  i>lherK  bi^eomiiig  k-thargie,  monise,  and 
ap[>arently  dnlt.  Ina^nmch  im  these  variations  are  oliM-rved  in  all 
forms  of  illness,  it  is  obviouwly  ernineou«  to  altaeh  much  dilTerential 
diagnostic  value  to  llie  mental  slate  in  distinguishing  lietweeu  three  eon- 
ditions — at>seess,  meningitis,  and  tijuus  thnaulHJsJs — eo  clouely  allied. 

The  coun«e  of  the  temperature  in  abscess  of  the  brain  is  quite 
variable.  The  statement  has  been  made  by  MncKwou,'  and  seems  to 
be  lH>riie  out  by  his  r^u^es,  that  it  is  comnum  in  nbsei'SA  of  the  brnin  to. 
find  a  persistently  low  leni|H'nilnre  with  little  variation.  MacEwen 
fftate.4  ttrnt  during  the  prelimumry  period  tJie  temperature  has  liecfo 
alightly  above  nonual.  During  the  piriud  of  full  development  of  llie 
absoess  the  ti'mi>eRiture  w  ulK>ut  normal  or  slightly  subnornud,  fn>m 
97*  to  as**  F,;  and  tliat  in  the  terminal  stage  if  tlie  ahstvss  bumli*  the 
tempCTAtare  xiaes  within  a  few  hours  with  a  bound  to  104*^  or  105''  P., 

■  AmcridUi  Joanial  of  the  Mrdical  t^IcnmK,  Aukua,  1R9<'l 

*  Pyogenic  lafociive  UiiKwtca  ot  tlia  Unun,  Mu.-mllliui  i)t  Co.,  LoDdon,  1893. 
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but  if  the  nl>.4n^»it  is  eractinlcd  by  operation  the  tempemture  rises  to 
lOOJ*^'  or  101 '^  ¥.,  and  in  a  few  hours  comes  down  to  below  100"  F., 
romaiuing  near  the  normal  until  recovcn-  ensues.  He  (wntnwU  sharply 
this  run  of  tompemturc  with  that  romid  in  iufeclive  thntmhiwb*  of  the 
lateml  or  cavernoa-*  Kinusos,  in  which  very  hijjh  temperatures  with  very 
great  remirtsiuns,  rcsultinp  in  a  most  irregular  ourvc  between  106°  and 
S7}°  F.,  have  been  olwsen'e*!.  He  also  eontniets  it  with  Uie  teinjKsra- 
tore  curve  of  menln^tis,  in  Mliieh  the  tempcmtuEc  is  high,  between 
103°  and  104°  F.  eonstantlVj  wtlbout  the  jritiit  reniisxinn-s  oitmrring 
iu  thronilKwis.  Okada  found  u  nwirked  rise  of  temperature  and  a 
febrile  eoun*e  in  4I>  of  88  eawt*  of  absivfw  of  tlie  eerelxdlum ;  in  15 
the  temperature  was  normal ;  in  15  it  watt  suhnomuil ;  in  8  there  wan 
a  rise  i»f  ti-mjierature  imlv  at  the  onset,  lU  4  only  at  the  very  end.  A 
study  of  llie  tenipersiiiires  «Kf?urring  in  three  snet-e-spive  caftes  of  ri^rebra] 
abt-pese  .shows  that  any  eonoluslon  fmni  n  Htndy.  of  tempemture  if  not 
reliable.  Thui-  in  a  eaJH'  «tm  with  Karon,'  the  imrve  was  one  which 
su^^jited  thromlmNs  of  the  sinuses,  tliere  being  very  high  lenipenitures, 
followed  by  sudden  remisstons  two  or  three  times  a  day  for  several 
days  prior  to  the  ojwration.  In  tluK  cjise  ilie  abscess  was  successfully 
evacuiite<l  and  the  patient  reeovere<l. 

In  a  «HN»nd  esisi'  (lie  tfra|M'rature  chart  corresponded  pretty  nearly 
to  that  descrilxnl  by  MacKwen  ;  the  temperature  was  not  above  ftftj*"  K. 
or  below  1>X°  F.  during  the  week  of  illness. 

In  a  tliird  case  the  temperature  chart  was  much  more  sufrgestive  of 
meningitis,  vari'ing  from  lOl"  to  104°  F.  (hiring  the  entire  illncia  of' 
eight  days.     Hence  the  conclusion  must  be  rejichwl  that  the  course 
.of  Tempemture  is  not  to  be  relied  upon  as  a  diagnostic  sign. 

The  changes  in  the  bUnMi  an-  ini|Mirtant  fmin  a  diiignontic  nntl  prrjg^ 
noslic  sUtudpiiint.  Then-  is  ao  iiiii-re:iHe  in  the  ivlalive  pnt^Ktrtion  of 
polynnclear  c^lls  on  diflerential  eoinit  al»ove  85  iter  cent,  and  the 
higher  the  proportion  the  uiure  active  iliu  iuflatuuiatiou  iu  tlie  brain. 
Sondcru '  hiis  showu  that  this  is  asiiMx;iatcd  witli  a  greater  or  lesser 
degret;  of  leucocyttisis ;  and  the  higher  ihe  Icacocyto-sis  witli  a  given 
percentage  of  pfdynuclear  cells,  tlie  better  ordiuarily  is  the  bfidy  resis- 
Ittuco  t<iwarri  the  infection  at  the  time  i\w  bhiod  examination  was  made. 
A  slight  polyuuclear  increasi!  with  ]>nMiouuced  leutiicyle  inr-nawe  iiidi- 
uates  slight:  iidet^ticiu and  well  niiukiil  l^wly  resistance.  A  pHHunnnced 
pdyrnielear  increase  assiM'iatcd  with  a  pn>noun<.*d  leucoeylosis  iudi- 
cat^'s  a  .severe  infer! ion  and  g«HHl  ImmIv  resistance.  A  pronounced 
polynuclear  increase  and  little  or  no  leucocyt^nsis  indicate  a  severe  iu- 
fcction  and  little  nr  no  bmly  resistance.  An  abttence  of  leucocvtosis  in 
severe  iofiamraator}'  lesions  is  a  l>ad  pnignoslic  sign.  If  a  differential 
count  is  made  tlie  high  relative  pnlvnuclear  percentage  will  also  I>e 
found.  Au  iiicreiising  pidyuuelrtir  jH-nTutage  and  st;)lionarv  or  de- 
creasing lenco(!ylo.>4tK  tndtiuiles  au  increasing  degrco  of  infection  and 

)  New  York  Mixlical  .Totimal,  Angwt  15,  1896. 

'Scmdeni,  Bluwl  Osiut  in  Svpsu.     N.  \.  JUctL  Juur.,  June  16,  lS06u 
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decreasing  body  resit^tance.  A  decrcose  1m»iIi  in  the  polynuelear  per- 
eetitajre  and  in  the  IciuvM'yttwis  <K_'nott's  inii>ro\'onifnt. 

lu  »>me  cases  uf  brain  abBwss  lliusti  cliaugcd  art;  not  found.  When 
pus  is  (xmfiaed  by  dense  pyo^nic  or  fibroue  momhrane,  in  other 
wordu,  when  no  abwirption  of  tnxino  ow^urs,  thoro  is  no  Ic-ucooyUieis 
ftnd  no  iMilyniielear  iiK-iT-a.se.  l(L-iu-t>  in  some  nlw^fssos  the  blo«Ml  i>oiint 
diK«  not  liflp  n.s. 

Soinptinu-s  the  rapid  cmnrintion  of  the  patient,  liis  cachectic  appear- 
ance, with  yellow  skin  and  ^reneRiI  evidences  <t{  u  septic  j<tjite,  arc  so 
miirked  as  tosuj^geat  a  latent  jdwecsi",  even  when  thetemi>eratui'e  is  low. 

Miic^Ewen  Wius  tJie  fii-st  to  call  atleiiliiin  to  the  ililVereiuv  in  the  pcr- 
eiuaioii  note  over  ilie  side  of  the  \w.ii{  upon  whieh  tlie  akicefW  lies.  It 
IH  somewhat  ditfiridt  to  elicit  this  physit^il  sign.  Thv  stetJu>!»^ii[ie  is  to 
be  phieed  u]>on  the  tbreheud  iu  the  mediun  line,  or  upon  some  biUd 
spot  u{M:>a  the  head,  as. any  eontaet  with  the  hair  vitiatett  the  te.st.  The 
he:i*l  Ik  Ut  Im?  siruek  with  a  |MTeujwion  hammer  lippfni  witli  rubber. 
The  note  elicited  varies  very  much  in  diiferent  akiilU,  it  being  very 
diiil  and  flat  in  a  lialjy,  where  the  lionet^  are  ver>'  thin,  and  of  higher 
pitr'h  and  rlfjirer  iu  th<^  aihilt.  Thr  piitieiir's  hcnd  Khnuh)  not  ntti  njxm 
the  pillnw  while  the  test  i.s  applied.  MacKwen  believes  that  as  the 
iiitraentnial  prese^ure  iiifn'^uiM'.s  the  piTeiL'Mion  imte  iK-i^iMien  higher  in 
ptteh  and  of  greater  rt.'sonanoc,  and  tluit  this  rewjuanee  iaereasesaa  the 
disease  ad\'ance^.  In  ti>ur  casej^  of  brain  tumor  I  have  been  able  to 
oonfirm  this  statement,  the  note  elieited  Iwinp  of  gn'at^T  re^inaiKKMind 
liigher  pitch  over  the  side  nf  the  tuinnr  than  upmi  liie  oppuHitc  »ide. 
In  all  the*-  iswiw  tlien-  wjw  »  gri'al  iliNti-ntion  nf  tlu?  latend  ventrieles 
with  fluid,  a  condition  whidi  MaeEweu  al.so  mention!*  as  afTei^ting  tlte 
percui^dion  note.  Iu  two  other  ca-ses  nf  brain  tnmor,  and  in  two  caws 
of  eerebml  abs(x?»i*,  no  essential  dilfen?nee  could  be  determined  between 
the  two  fiideii.  It  is  evident,  then'fom,  that  this  sign  t^  one  M'hieh 
requires*  further  «tudy  Itefore  it  can  be  Haid  to  \m  diagnostic,  tJtough  it 
Appears  to  beofoonsiderablc  value,  and  should  be  more  widely  known 
and  more  tromraonly  noticed. 

Trnderness  tn  |RTi;asHion  nr  l(t  pressure  is  a  symptom  enipliiL-^ized  by 
Horriley  a.*  (xri-nrring  in  brain  tumors,  and  it  has  btx'u  observe*!  in  brain 
abscess.  It  api»ears  to  <h'|>end  in  both  eases  upon  tlie  nearnes*  of  tlie 
tumor  or  abivew}  to  the  aurtiicc  or  up«^D  a  thinning  of  the  cranial  bones 
in  the  vicinity  of  the  tumor  or  aIis<^eKS.  Such  a  thinning  of  the  eran!  d 
bonen  ixn-umt  iu  .Anme  cases  in  a  very  remarkable  niinuer.  Thns  iit  a 
patient  Rufl^eriug  from  tumor  of  the  brain,  seen  at  the  New  York  M(m- 
pil^d  witii  Peal)ody,  llie  symptoms  pointed  (o  a  tumt>r  locati;*)  in  the 
posterior  central  eonvolntion  at  Uie  jimetion  of  it8  upper  ami  middle 
thinly,  there  lK>ing  a  jKiraly^is  with  ameslhesia  of  arm  and  leg  of  tlie 
•»pp«>>itc  sii-lc,  and  over  this  region  there  was  gnait  tendcmeja  to  per- 
cussion and  to  pressure  and  a  marki.><l  difference  in  the  percussion  note. 
At  (he  autajm'  in  this  eaae  the  Imne  ^va.s  m  much  rednceii  in  thiirkness 
over  this  region  as  to  be  translu(.ient,  aflbniing  a  simrp  contrast  to  the 
skull  in  other  parts.     The  tumor,  liowcver,  did  not  lie  in  contact  Mrith 


the  sknll  nor  npon  the  cortex,  but  wa«  at  least  one  inch  below  the 
levrl  nf  th(?  (Cortex,  within  the  suporior  |>Qrietal  Icibulc  and  nearer  to 
tlie  falx  than  to  the  iliira  of  tlie  wmvexily. 

Fucial  palsy  is  ti  symptom  which  hns  been  obi«rve(l  in  absf-esH  of  the 
cervbvllum  fmni  pressure  ni>ori  the  jhhis  nt  th«  exit  of  tlie  seventh 
ner\'e.  It  is  not  to  Ix-  forpxten,  howyver,  that  in  car  diswwc  the  Jaeial 
nerve  is  froqueutly  affocuxl  in  itJ«  |)ii(*S!if;e  thnm^rli  the  middle  ear,  nnd 
therefore  this  intmomnial  symptom  must  not  be  overestimated  as  indi- 
cating eithrr  meningitis  (ir  ubr«*e»w. 

Optio  neuritis  is  a  sign  itf  gn-at  vaino  in  the  tJiagnosis  of  cerebral 
abw.'eiiH  and  c>«]te^-ially  in  iiii  dltleren  tint  ion  frum  meningitis.  In  Okada's 
cases  two-ihirtls  of  the  jiatientx  devclopi'd  optic  neuritis  in  one  or  Uidi 
eyeii.  It  utlen  mTurs  in  tlimmbfisis  of  the  latend  sinus,  and  dierefore 
is  of  less  value  in  dift'en'ntiating  absness  from  this  wmdition.  It  is  tn 
be  remeiubcR'd,  howevpr,  tliat  many  absci.'-ssee  of  the  bmiu  run  their 
(HHirsc  without  tlie  devi'loi)ment  of  this  sign. 

It  seems  evident  frntn  the*  eonsiderations  that  in  the  diJignosis  of 
cerebral  almeetw  very  little  reliauee  is  to  be  placwl  uj^in  anyone  symj)- 
toiD.  It  18  the  eombiiiutlun  of  these  tiyinptoms,  however,  antl  a  ceiiaiu 
order  of  their  development,  which  makes  the  diagn()sirt  dear.  It  Is 
possible  to  <livido  the  course  of  the  (iisease  into  thrt-e  distinct  periiKls. 
The§e  are  not  shnqtly  ae^Kirated  from  one  another^  but  in  looking  liack 
over  a  case  it  is  (piittt  evident  that  tliey  are  distinct.  The  histor}'  of 
tJie  following  rjiac  will  illustrate  the  course  of  the  disease  following 
otitis  media  : 

Male,  aged  thirty-six  years.  Had  had  an  nltark  of  srarlet  fever  »t 
the  age  of  fifteen  years,  whiL-li  was  altcnddl  bv  an  inflammation  of  the 
middle  ear,  Imving  it  i-hroiiiir  (li>^fhurge  fnirn  the  right  eiir  which  hiid 
varied  in  intensity  and  severity  from  time  to  time  during  twenty  ycare. 
This  otitis  media  had  iioi  produced  any  pniu  and  was  not  attended  with 
any  degn-e  of  deafness.  Oeeasionally  the  discliarge  increases!  consid- 
erably and  tlien  llie  ear  required  some  treatment.  In  Maix-h  he  (Siught 
cold,  suH'ercd  from  consulerable  pain  in  the  ear  and  from  a  sudden 
increase  in  the  discharge  ot"  pns.  The  nnw^t  of  this  acute  attack  was 
attended  by  a  risi>  of  temperature,  wlileh  histed  three  or  ft»ur  days  and 
tlien  siibside^i.  The  dim^mrge  was  (piile  jn-ofnse  ami  whn  treated  by 
antisirptic  Wiushings.  It  lasted  alnait  one  month  and  then  gnidnally 
dried  up,  wo  that  ihc  B|MH'ia]i-st  unih-r  whos**  axn-  he  was  dim-luirgul  him 
cured  of  tlie  otitis  nie<lia,  the  last  week  in  April.  This  attack  had 
differed  in  no  res]Mt't  fr<>m  numcmus  preewiing  attacks,  anri  was  not 
considered  of  any  pitrticular  im|>ortance  by  himself  or  his  lamily,  but 
during  this  month  nf  treatment  he  suffered  from  a  constant  heailanhe 
over  the  right  side  of  the  heiid,  tlie  sitio  upon  which  the  ear  was  afleeled  ; 
and  although  this  bwuhielie  Wiis  only  otniisionally  intense,  vet  he  was 
never  free  from  it  entirely.  Puring  the  month  he  became  more  and 
nwre  nervous  and  irritable,  also  unduly  uppn.'hensive  as  to  his  own 
condition,  and  at  times  he  acted  in  a  markedly  hyi^ncal  manner.    He 
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also  beuime  f^raduaUy  more  and  more  depressed  nnd  fwmcwimt  dull, 
and  ou  two  rtct^asious  duriri};  the  uiouili  lie  vomited  suddenly  witlmiit 
any  naus«»  or  dip^tivc  cjiusc.  He  alw*  Piifferpd  o<"rjisi<>niiIly  from 
dizziiie:*.^  and  on  aeveral  occaaious  ftdt  faint  wheu  the  ear  was  being 
treated. 

On  April  29t!i,  a  few  dayn  after  Uie  disehaiyc  from  the  ear  hud 
ocaai-d,  his  h<wla<'he  sudderdy  Ik-iiiiiio  inl('ii!«e  and  he  vomited  twice. 
He  became  ven,*  much  disturbed  iu  liis  mind,  waa  nervous,  npjtrehcn- 
sive  and  irritable,  fell  fnint  nnd  dir-zy.  His  temporattire  was  98"  F. 
and  his  pulse  (>0.  Ilts  lonjrue  w:w  coat^nl  thickly,  hi?  breath  wag  foul, 
and  hit  luul  the  aiiiK'aniiKH-  iifa  111:111  KiitVeriii^  fn^ni  Hoim*  rx-ptit-.  trondi- 
tion,  but  then?  was  no  flisj-iuirf^'  from  the  ear,  there  ^vii.s  no  tenderness 
about  the  mastoid,  there  wii8  no  tenderuess  of  the  head  to  [Krcusaioa, 
the  optic  disluj  were  clear,  the  pupils  reacted  promptly  and  were  equal, 
the  koee-jerka  were  normal,  there  was  no  di(>lurbaiu*  of  hi^  ^it,  and 
althoH;;;h  he  wa«  e«inpluinln>r  he  w-aa  ahle  to  be  up  and  alwiut.  This 
condition  <x>ntinut?il  on  April  ^tOtli  and  on  May  \>^i,  but  on  May  :^d, 
afti-r  brisk  purgativea  liad  at'teil  lie  seemeil  lo  lie  lietter,  thoujjh  lie  was 
still  apprehensive  and  still  biitferLn)^  fnau  heailaehe,  nausea,  and  a>m- 
iiolenee.  His  tem|H'niture  luid  renmineU  eonatanlly  at  !)S*^  F.  and  liis 
pulK4^  had  varied  from  tiU  t<i  811.  The  only  new  symptom  whieh  had 
appeared  was  a  dilatation  of  the  rij^ht  pupil. 

On  May  4tli  Ills  condition  bad  ehauged  markdlly  for  ttie  worse. 
He  had  sullcn.'d  intj-nsely  Inun  headiiehe,  the  «omuolence  had  inoreAfled, 
and  lie  had  Ixn-^omc  mori!  <lull  and  wjw  ar«n>«;d  with  some  difficulty, 
and  when  aroused  wsis  frctfiJ  and  irritable,  and  did  not  Ijdk  H])oritane- 
ously,  hut  only  in  rertpon-H'  to  questions.  This  somnolent  cxmdltioa 
alternated  with  a  stale  of  preat  restlessneaa,  iu  which  he  turue<l  cod- 
stantly  fnjm  side  to  side,  complaining  greatly  of  general  diseomfort 
an<l  of  |MUii  III  the  rij;Iit  side  of  the  hwul.  His  right  pupil  was  slill 
ditateil,  and  lhi>iigli  both  pupils  rea<it(^il  to  light,  the  optii^  <lisk  of  the 
right  eye  was  distinctly  oougi«(ted  and  slightly  swollen  ;  but  careful 
examination  faile<l  to  reveal  any  [Kinilysis,  any  change  in  the  n'flex 
aotivity,  any  disturbauue  of  sensation,  and  there  was  still  no  tenderness 
over  the  mastoid  ati<l  no  tenderness  to  i)er(!(Lssion  of  the  hwid.  The 
tempeniture  w;is  still  JJH*^  F.  and  the  pulse  52  to  (JO,  and  oorasionally 
irregular.  At  this  time  a  diagnosis  of  al>s(«&s  of  tlie  brain  was  miule, 
and  an  operation  was  adviMxl  and  agrt^cnl  to.  It  vrns  thought  liest, 
however,  to  defer  it  tweiity-foiir  lumre.  On  N[ay  iSth  llie  gcnend  e«in- 
ditiou  liad  become  somewhat  worse.  The  tem|x;rature  was  still  HH* 
F.,  the  pulse  52,  but  vnrj'ing  luui-h  in  its  regularity,  though  never 
intermitteut.  His  respinttiuns  were  regular.  He  lay  in  a  state  of 
stupor,  was  arouswl  with  great  ditlieulty,  his  right  pupil  was  still 
dilateil,  the  optic  disks  congested,  ami  the  left  side  of  the  face  waa 
stigiitlv  flattened,  this  being  the  only  evifleiKv  of  |ianilvsi!)  tliat  could 
Ik;  elicited.  The  knee-ji'rks  wert!  slill  iioniud  iunl  equal.  He  was  rest- 
loss  in  spite  of  his  stupor,  and  uocasiunully  hail  an  exprcssiim  nf  {win 
upon  hia  face  and  would  put  his  band  tu  the  right  side  of  his  head  aa 
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if  m  pnin.  In  ejiite  of  tlie  ubsciiLt*  of  more  definite  gymptnmH  it  was 
decided  to  make  an  exploraton-  tpephiiiinjr  "Vtr  tlie  rij^lil  leiiiporo- 
sphenoidal  lobe,  ami  prepa  rat  ions  were  Ik^""  for  tlii^  npcmtitin  ;  but 
before  tJie  uperatiou  w:is  iH-yun  he  i^iiddenly  luid  a  ijpa:<rii  of  the  eutire 
left  side  of  the  body,  and  died.  No  autopsy  was  permitted,  but  in 
view  of  the  sudden  death  it  Acenie<l  probable  that  an  abfwcss  of  the 
brail)  whii^h  hni]  di-v<>lo|M>d  -iubflHiuenl  to  the  ear  d'mtuvi  had  suddenly 
ruptured,  pnilMiblv  into  the  hiti-nd  veiitrirle. 

In  n'vii'wiaj^  tlio  rn^-  it  is  evident  ihnt  the  first  |ieriod  of  the  disease 
coincided  with  the  mouth  during  wbieh  the  patient  was  being  treated 
for  otitis  media^  and  during  which  he  had  suffered  from  headache  and 
irregular  cerebral  symptoms.  'I'he  seeond  period  of  the  disease,  or  the 
peri(K)  of  acute  nntst.>t,  lH>giin  on  April  '2'JtU,  aud  lat<ted  ft>r  tliree  davs, 
merging  gniditidly  iiii^)  Uie  thint  period  of  tenniiuition,  tlte  lieginniug 
of  which  was  i^bown  by  the  onset  of  stupor. 

A  reference  to  the  publi.shwl  histories  of  absceHtes  by  Bm-f^n  '  and 
others  will  show  that  three  periods  of  similar  limit  can  l)e  distiugulshed, 
and  therefore,  it  seems  evident  that  in  the  diagnosis  of  abscei^  of  the 
brain  the  cMmtbination  of  the  symptoms  in  a  regular  suro<.^ssi<m  of  st;^^ 
rather  than  the  existence  of  any  one  symptom  ia  of  the  greatest  aid  in 
diagnosis. 

The  distitiguifshing  ebaracteristics  of  these  perirMls  may  be  briefly 
cnumeiiLtiHl  sis  t'ollows  :  The  preliminary  period,  during  which  e>lighl, 
irregidar,  and  variable  cerebral  symptoms,  chiefly  paroxysmal  ]muu  and 
a  dull  lu^he  in  tlie  litra<l,  otrcasional  vomiting,  and  a  lack  of  power  of 
concentration,  with  mental  tiitigne  developing  ciisily  and  nnn.itmlly,  are 
the  chief  symptoms,  During  this  perioil  oeeaslonsd  ris«'s  of  tempera- 
ture witli  chilly  (<>>ns3itiriiK  ur  even  an  (N-easionat  chill  iiiiiy  )>e  notii-ed, 
and  tJie  patient  has  tlie  malaiac  uf  a  tilight  septic  infectlou.  During 
this  period  the  ear  nuiy  diwluirge  freely  or  tlie  dischai^e  may  gradually 
ceas4!.  A  sudtleu  cessation  of  the  diaerhaige,  and  a  .sudden  fall  of  tem- 
perature to  a  [X'int  below  noi-ma!  iM'o  or  three  days  after  tlie  discharge 
has  eea^,  is  a  quite  common  mctho<l  of  termination  of  this  fttage ; 
henoe  ttieoesMitiou  of  adidt^harge  inn  chnuiic  otorrhcea,  tf  the  discharge 
has  been  attended  by  febrile  symptoms  for  a  few  weeks  or  «liys,  and  if 
tlie  cessttioii  is  attendwl  by  a  sodden  tldl  of  t('iii]>eniture,  the  palieut 
oontinuing  to  fci'l  ill.  with  indefinite  cerebml  sensations,  is  very  sug- 
gestive of  tlie  formation  of  cerebral  abscess.  Leucocytosis  will  be 
observed  early — but  in  n>odemte  degree  not  as  high  a  eotmt  aa  in 
meningitis  or  t)in)ndM>sis  <if  the  sinus. 

In  the  seciintl  stagr  all  the  symptoms  that  have  been  already  enura-  , 
enil4^^1  may  «»reur  in  varying  combination  and  in  varj'ing  severity:! 
the  increasing  menial  siuptir,  allenmting  witli  irritability  nnd  rescleflB-/ 
ness ;  the  gencrjl  septic  appearance  of  the  patient,  either  with  irregii-J 
lar  tcmi>erature  or  low  teirijK-niture  and  wiib  persistently  slow  pul^  3 
more  serious  disturbance  of  digt'Stion  than  can  be  accounted  fi)r  by  tlia 
apparent  ga^ric  comlitions,  and  the  development  of  objective  cerebral 
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syuiptouiii ;  difiTercuee  iu  tlm  »ize  uf  the  pupiU;upttc  ueuritla,  facial 
palsv,  incrcn-ve  nf  reflrxos  in  the  liitihri  of  the  fitde  opposite  to  tho  l«itk>n 
— all  thf»v  styinptJiiiiB  am  siigjp'Stive  «*f  wrphiiil  absivss.  It  is  in  this 
Htagc  thnt  ojHTation  shoiiKI  be  performed  if  thu  iliiij;ni)siH(*efnis  rejiwm- 
ably  pmbabh",  for  if  tUtr  piitirnt  pMS  on  to  the  tcnniiiul  aU\U%  in  wliieh 
deep  tftupor  is  ihe  chief  cliaructeristic,  the  operatiuu  will  prububly  be 
too  late. 

The  position  of  the  injury  in  such  cases  will  indicate  tho  point  to  be 
trephinwl.  In  nhscesses  of  the  e<mvexity  of  the  hemisphere  following 
trauma  the  lorail  symptoms  of  lesion  will  be  tliose  already  stiuliwl  as 
characteristic  of  cortical  Icbiod,  especially  unilateral  s^Mism  and  panilyi^is 
or  aphakia,  heiuiauojuiia,  or  hemiauibfrihesia. 

Then;  are  very  few  localizinji^  symptoms  of  cerebral  disease  in 
abHeessi>.s  following  otitis  media,  for  tlie  functions  of  the  tetupnro- 
spheiioidal  lulx-,  ;util  csiKH:ialty  of  that  part  of  it  whii^h  lies  next  to 
the  petrous  portion  of  the  temporal  Ixme,  auil  the  function;^  of  the 
cii'n,'hclluin,  wi  far  as  its  hiteml  lobes  are  ctMiix^rnwl,  are  not  fully 
known.  Tliere  are  apjrarently  few  dii^tiurt  cerebral  uymptomd  that 
develop  uniformly  in  al>sces.s  of  these  roj^ions;  but  in  ahiioess  of  the 
temporo-spheiioidal  lolw  of  tlie  left  hemisphere  a  certain  form  of 
aphasia  hits  retwntly  bisju  olwfrvi«d  which  deserves  attention.  It  will 
bi^  remembcre<l  tluit  in  the  first  and  second  temporal  convolutions  are 
locatt-d  the  lueinories  of  wiinLs  hf«nl,  the  relative  degree  of  ilevelo[>- 
ment  of  this  funt^tiou  of  the  cort4,'X  varying  much  in  individmils  of 
different  degrees  of  education.  It  is  also  to  bo  remembered  that  in 
the  occipital  lobe  are  locatc^l  the  memories  of  objecl«i  and  of  wonts 
seen.  In  IHSiJ  Fnnmd  '  dej4cril>f'd  a  condition  which  he  naraeii  optii-al 
aphasia.  This  consists  in  an  inability  to  name  objtvta  which  are  seen 
and  rociij^ni/ed  and  whose  use  mu  b(!  <UwcrilxM].  tSomctJtiuni  tlic  name 
can  Ik'  retvillei^teil  if  otlier  senses  —  touch,  smell,  ami  taste  —  are  Ciillcd 
in  U.}  aid  sight,  Frcund  says  :  "Granting  that  the  funelioii  of  naming 
oljjects  seen  —  i'.  **.,  nuiking  an  assijciation  Ix'tween  the  visiud  pictures 
of  the  object  and  the  auditor}'  picture  —  is  performed  through  the 
association  tracts  between  the  occipital  lol>e  and  the  speech  oeatres, 
the  explanation  uf  a  disturbance  of  this  funolion  is  found  in  a  Icfdon 
which  inti^rfercs  with  tJie  action  of  the  assiiciation  tract.  Such  & 
lesion  in  riglit-handetl  (mtsoms  niiwt  lie  in  the  tempi>nd  lol>e  of  ihe  left 
hemisphere."  This  localization  has  l»ecn  subt<tuutiaic<l  by  Freund  by 
several  autopsies.  Arnold  Pick  '  in  a  wcU-obser\'ed  tase  of  cerebral 
ab-scess  has  descrilied  this  symptom  of  optical  apliaaia  fully  and  made 
it  tlie  basis  of  a  <li:igiinsis  of  the  |t>eali%itiim  uf  a  cerebral  absoefls 
which  the  o[M^nition  contirnKHl.  In  a  case  r(^[><>rt(r<l  l)y  Ilactai'  I  had 
the  op{)ortunitv  of  studying  tins  detect  of  s|>eeirh.  It  is  alluded  to  in 
Bacon's  history  as  verbal  amnesia,  or  an  aphasia  uf  ctinduclinn.  I  WHS 
unaware  uf  the  description  of  Freund  at  the  time,  uiid  the  case  was 
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seeu  before  tlic  appi'^ranc-e  ui'  Pick's  article.  I  cun  cnnfirm  fully  the 
(k8cri[iti(in  of  Fitnitnl  iuhI  nf  Piok,  ami  therefore  will  attention  of 
Kiiglish-^praking  physioimis  (o  this  symptom.  When  tJie  piitient  is 
81h)WU  objects  lie  kauW!<  them,  hut  he  cannot  name  tbcni.  He  oaa 
understauil  nnd  recop;nizti  their  nnnicij,  however.  He  c:in  talk  well  and 
will  desoribc  the  objcet,  avoiding  ita  name.  Thus  he  will  say,  when 
hIiowii  a  knife,  "  Ye-s  I  know  if ;  it  is  nseil  to  eut  with,"  ele.  He  ran 
rie|x':tt  the  name  porfcotlv.  He  can  ()t"ien  luiiiie  the  ohjeet  if  he 
lmndh-»  it  <ir  Hmells  it  or  t:i8te>i  it,  but  the  mime  d<X!S  not  eiime  to  his 
mind  when  lie  sees  the  object.  I  noticed  in  Bacou's  ease  a  furtlier 
difficulty  whieh  tliiti  patient,  whu  wiia  very  intelligent,  al»M>  n-cognixed. 
When  the  nnint-  of  un  nhjeet  yem  given  it  was  nut  po^il>le  for  him  at 
once  or  eaaily  lo  etill  U}  U'tii  mind  the  )ip)H»ruiu«  of  the  ttbjcet.  In  a 
word,  it  wita  u»  difficult  for  him  tu  miike  an  aswHiiation  between  liis 
auditory  and  lii^  visual  centres  us  it  was  lo  make  one  between  his 
visual  and  his  auditory  centrea.  This  is  a  featui-e  of  the  condition  not 
noted  by  Piek.  This  symptom  of  0]>tieal  aphasia,  or  Jntereortical 
fiensiiry  aplia^ia,  a."  I  name  it,  is  due  to  a  suspension  of  funetinn  of  an 
association  tniet  lying  in  the  leinporo-occipitui  UAh^  and  ueciipying 
the  white  niatt*rr  deep  under  the  ecirlex.  It  lies  in  a  pusitiim  Jn  whieh 
it  is  almost  inevitably  affeelcil  by  absccjis  of  the  temporal  lolje  develop- 
ing after  oiiti:*  mclta.  This  syniptoni  should  therefore  always  be 
htoked  for,  and  may  Ih'.  regarded  of  highent  value  in  locating  the 
abscess.  In  letV-han<ied  persons  it  will  occur  in  abscess  of  tiie  right 
side.     (See  Plate  XI.  imd  ]>ag«  13(>  on  Apha.«ia.) 

When  an  aluseess  in  the  tem|H)ral  lulie  extends  inward  it  may  <iom- 
press  the  inteniul  ca]isulc  mid  thus  give  rise  to  syni|iloms  of  slowly 
incrL-asing  hemiplegia,  hemiauiesihesiuj  and  hemianopsia  u|»on  the 
Opposite  aide  of  tltc  bo<Iy.  In  a  esse  of  Op|>enheim's,  operated  upon 
by  Jausen,  these  symptfima  were  present.  There  was  also  a  conjugate 
deviation  of  the  eyes  tn  the  side  nf  the  ah&i*ss. 

The  chiff  Im-al  symptoms  of  cerebellar  abs»x>s8  an*  vi-rtigo  and  a 
stJiggi'ring  gait.  The  veHigo  is  somelimcH  aj  strvere  that  thv  patient 
cannot  niise  the  head  from  the  pillow,  and  cnnnot  even  attempt  to 
stJind,  It  is  olleti  associute^l  with  vomiting  and  S4)inelinies  with  double 
vision  and  uvHtagmus.  The  vertigt)  may  lead  to  a  staj^'ring  gaii,  but 
this  may  develop  without  true  vertigo.  The  patient  walks  like  a 
drunken  man,  gnu4|>s  at  objects  for  supjiort,  and  is  unable  to  walk  a 
line.  SonK-limes  there  is  a  niarke<l  leitdeney  to  stagger  toward  one 
side.  Tliis  is  iisuidly  towanl  the  siih^  of  the  altseess.  In  cum-s  of 
oerelH-llar  abscess  the  pn^ssiire  cxei*l<.il  upon  the  sitle  of  the  [mhih  or 
luolnlla  may  lead  t«>  s^iuptoms  uf  eniuiul  nerve  involvenivnt  n|>oii  the 
side  of  the  abscess.  In  cerelxdlar  lesions  then-  is  sometimes  a  loss  of 
knee-jerk  on  the  side  of  tlie  lesion.  If  tliere  is  at  the  same  time  a 
presiiure  on  the  pons  there  will  be  an  exaggeration  of  knee-jerk  on  the 
other  side.  The  absent^!  of  sympUHus  of  tem])ond  IoIk'  lesion  in  a 
case  where  absoess  is  probable  may  lead  to  an  exploration  of  the 
oerebelluu). 
3a 
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Diagnosis.  —  The  (lia^DOD^is  of  <-(>rebral  abirceKa  dues  uot  appear  to 
be  very  ditficult  ia  oixiinary  traumatic  cases,  for  then?  is  a  biatorj'  of 
the  original  injiin*,  of  iw  exact  lorjition,  and  of  the  develnpment  of  a 
Boriep  of  <M>ivhnil  symptoms  puintin}^  to  a  lot^ilizttl  dlst-jiMt  !ii  tiie  bruin. 
If,  tboii,  the  liM-:itiiiii  of  tlio  wuiiiul  in  lbi>  hfiul  nntl  liie  liH-jilimlJoii  of 
tlie  rerebrul  diseaf**.'  l>;ise<l  u\inn  the  nervmi-^  syiiiptoms  coincide,  there 
is  little  doubt  us  Ut  tbtr  exislt>ju«  of  ilic  iib.-i(v.'s.>. 

Wtiere  there  is  no  history-  o\'  a  cause  the  diajfnoeiH  is  much  more  dif- 
ficult, «j*  it  is  siiinetjraes  im}M«wible  to  ditffrentiiite  the  condition  from 
acute  encopbalitia.  Thus  in  a  patient  seen  with  Jarnt^  the  dcvcloi>- 
nient  vf  amte  ceit'bral  nyniptonis  during  ten  days  su^geKte«1  ubseeMS. 
The  patient  wuu  a  prejniant  woman,  in  (he  ei^flitli  month.  No  In'story 
of  any  of  the  cwnjwti  of  absKtss  c<»uld  be  obtained.  She  developed 
pxophthidmus  of  ihe  righl  eye  and  a  slowly  iucreasiiif^  left  hemiplegia, 
with  hi^rh  t»;m|»emtun'.  The  autopsy  showe*!  a  lai^  idwcess  on  tjie 
anrfaee  of  the  right  frontal  region,  but  no  source  of  infection  oould  be 
oeeertaint-tl. 

In  <!asfHof  chronic  otitis  media  four  separate  eonditlons  may  suixr^'ene 
which  are  often  ilifficultol' iliiri-reiitiatJun.  These  are  cerebral  alMM'CiWj 
meningitii;,  lhromlK>sitj  of  tJie  lalend  siuuit  and  ac^ute  eiieephalitiK.  The 
rektivc  fretjueucy  of  the  three  first  of  tliese  Mindilions  is  aliout  the 
siime.  Tims  in  thirty-six  ttiiivs,  eollectcd  by  Ptmlson,  of  eerebnd  ooni- 
pli<'auonA  of  ear  disease  tliere  were  tliirteen  eases  of  abeeess,  twelve 
cases  of  thrombosis,  and  eleven  cases  of  meningitis. 

In  meningitis  there  is  usually  a  more  rapid  onset  and  progress  of  tlie 
cymptoms  than  in  brain  ahsee.^.  In  meningitis  tlie  headache  is  asso- 
ciated with  hypenusthesiA  to  ftonnd  and  to  light,  tuid  lo  loneh  alt  over 
tlie  body,  syuptonkr*  which  are  aln^-nt  in  nbsci^'ss.  In  meningitis  the 
teraix'ralure  is  high,  varies  U'twet-u  101"^  and  104°  F.,  and  rarely  if 
ever  goes  below  uurnial.  It  does  not  show  the  rapid  rises  and  lall» 
which  occTur  in  thp>mboi^is  of  the  sinuseit.  In  meningitis  (he  pulse  is 
rapid,  irregular,  and  intermittent,  while  in  abscess  it  is  slow.  In  men- 
ingitis there  are  o».eaaional  twirehings  or  spasm  of  the  limh^  or  con- 
vulsions ;  strabismus  appears  early,  trismuti  is  common,  and  [luin  and 
rigidity  of  tlienet^k  are  complained  of,  as  tlie  disease  advantxs.  Tliese 
symptoms  are  wanting  in  brain  abscess.  In  nise  of  doubt  lumbar 
puncture  will  rt-ve-.il  the  presence  of  a  large  number  of  leucocytes  and 
of  mieroorgimisms  in  the  eerebro-spinal  fluid  in  meningitis,  but  not  in 
brain  abttt-ess. 

The  bltHsl  examination  is  of  equal  value.  While  any  inflammatory 
state  like  lliat  present  in  aeut^'  otitis  nutlia  is  likely  to  increase  mod- 
eraiely  the  leuetkcytes  in  the  hlixsl^a  very  great  am!  sudden  increase  in 
their  number  is  a  very  valuid>le  indication  of  a  new  intlammatory  com- 
plication. Thns,  in  a  cam;  of  chronic  otitis  media  wc  may  find  B,U0O 
or  in,0(H>  |c«iM>cyt*«,  but  if  a  meningitis  or  a  brain  ab^x'ss  develops, 
the  nnmlMT  riw«  to  20,()(»0  or  trveji  ;io,000.  Such  a  rim-  alone  will 
in<lle:tte  that  wi<  have  tnort>  than  a  mere  otitis  mnlia  in  our  patient. 

But  Uiis  is  not  all.     Our  data  as  yet  are  not  very  extensive,  but  I 
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think  wo  may  satcly  say  tJiat  a  more  rapiil  rise  in  tlie  mimlMirof  leuco- 
cytes luul  a  hi^IuT  k'm^K^yte  count  is  found  in  nic'uiDf*[tiB  than  in  l>niin 
al).sceii8.  Thus  in  two  casei*  which  I  was  able  u.i  coutrast  a^-  they  pro- 
gTc^*sfKl  KJniuhaiR'onnly,  ami  in  which  the  aut*>psitw  phowinl  the  cxaot 
condition,  it  was  observed  that  in  the  ea^e  of  ni«ning:iti.s  the  leuc-ooyte 
Roiint  on  the  rtec/ind  day  <»f  the  diHtm>«  was  }),()()(),  on  t}>o  third  1 1 ,000, 
aufi  tlicii  nwe  i»n  the  finirtli  ihiy  to  22,000,  and  remained  between 
22,OfH)  and  2fi,0l>0  till  dtatJi  on' the  fourteenth  dny.  in  the  case  of 
bntlii  iib!«H.'jw  the  nuniljcr  rose  slowly  fr*m\  !t,.jOU  on  the  fhini  day  of 
the  di.si-ase  up  to  14,000  on  the  cijjhih  day,  but  never  went  up  above 
15,tMHj  up  to  deatl),  which  occurred  one  mouth  aiVer  the  onset. 

In  thnimliosi.s  i>f  the  lateral  sinus  high  fover  with  pva'mie  variiitions 
in  ninp"  ""*'  fretiuent  fhilla  are  tlie  nde.  The  temperature  in  the 
course  of  twenty-four  hour«  may  twice  nink  below  normal  and  rise  to 
IOjj**  F.  The  ]»ulHe  in  very  rapid  and  Irre^uhir,  but  not  intcmiittrnt. 
There  is  temlernesi',  sweEling',  and  cedema  over  the  niaJ*toid  pro<.-e«*,  and 
cedenia  of  the  neck,  and  the  jugular  vein  may  ptnnd  out  as  a  hard  blue 
ooni  im  the  side  ol'  the  rwk.  Kxo])Iilha!riiun  on  one  side,  and  even 
swelling  of  tlie  eonjnnetiva,  may  W  seen.  There  is  often  a  niark(J 
venous  eonp.y*lion  of  the  twiilp.  Choked  disk  apjK^rs  early  in  tlie 
course  of  the  caso.  All  of  tJtesc  symptoms  sei've  to  distinguish  tlie 
disease  fntm  absoe^. 

The  di;igno6is  of  oerebnil  abscess  arising  under  otiier  conditions  Is 
never  |K>sitiv^e.  But  when  a  cause  is  present  and  oerebral  symptoms 
such  as  have  been  descrilicil  oecur  in  a  definite  series  of  stages  the 
pmbjibility  of  an  abscess  is  very  great. 

Prognosis. — The  progn»wiswilI  depend  whnllv  upon  the  possibility 
of  evacuating  the  absees**  :ui<I  dniitiing  it  successfully. 

TreatmeDt.  —  The  only  treatment  in  a  brain  abscess  is  surgical.  In 
a  collt^rtioti  of  55  laises  of  absn^pw  tifthe  bmin  which  have  Ijeen  oiRfnittHl 
npon  I  found  that  28  rxienrred  after  Injuries,  2-1  after  *air  disease,  and 
ti  after  typhoid  fcvcr.  Of  these  ;H  recoven-d  and  21  diwl.  Opin-n- 
hyiin  hns  ret^ntly  published  niort*  extensive  statistics.  In  liO  cases  of 
traumatic  abscess  operated  upon  -18  eases  rceoverod.  In  106  cases  of 
otitJc  absrH'.K«  0(1  were  t-iinHl.  In  cases  of  injury  and  fracture  of  the 
skull  trcjihiniag  should  be  nndertaJten  early,  the  h>ejil  iruunia  com- 
bining with  the  lucid  s^inptijms  U>  guide  the  surgeon. 

Fig.  241  shows  the  relation  of  the  skull  Ut  the  convolutions  of  the 
temponU  k>be  aud  cerebellum,  and  also  the  position  of  the  Literal  runus. 
The  rules  given  by  BidhuK*  for  trtrpliiniui;  tn  the  cases  developing 
after  otitis  inwlia  aiv  given  in  the  esphmation  of  the  figure. 

While  the  dlQerenlintion  of  abscess  of  the  bnun  from  thrombosis  of 
the  liitenil  sinus  anil  from  meuingitis  is  of  gnut  interest  to  tlie  physi- 
cian, yet  it  must  be  clearly  stjilcl  that  it  Ih  not  absolutely  necessary  to 
diflcrcutiate  these  eruditions  before  dwiding  upon  tlie  »piestion  of  sur- 
gical treatment.  It  must  be  agreed  timt  all  three  condiiionsapf.'  neces- 
sarily fatal  to  the  p;uieut,  and  therefore,  tlut  any  means  which  may 
offer  tt  reasonable  amount  of  relief  to  any  or  all  should  be  employed  at 
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the  earliest  poisaible  moment  without  waitiop  for  al>w>lute  diiipuwis.  If 
the  condition  is  one  of  mcninfriti^  the  (Xilient  will  tile  wlietlier  ojKTatefl 
upon  or  not,  ami  iht:  ujHLnUiou  will  not  do  any  liarm.     It"  tlic  ci>inlitii)n 
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ItilmlHpMafmsnitin  Mtall  AiiH  Thcltluiitmtloii  ibmn  Ibn  TcUtlnnanrthi.' Utrnlrfaiii  toUw 
Mlvnn  of  tbiocnnlA)  cavity  «u<1  ih»  THjalll"ti  »r  Uu)  irvpLlnn  a(«nin)i  >*>.  which  ■honU  \iirmd» 
wliMi  II  li  iWmM  Bftvamr  lo  Mfnn^  It.  Tbo  bow  liiw  (Bold'i)  pwuci  Ituwu^  tbc  mldiUe  of  tin 
«itrnulitiujll'>rr  timUu^  anil  luiirbis  Uw l<>«frin>r|{ln  of  Uwurhil ;  ll  ia  lUttrlicd  iMl  In  cdgbthiaf  U) 
iiiGb,  M  «iv  mlM  tlic  per]icadloulw  Uu««  dnwu  fruui  ti.  Tlw  ucMHivuniU  ■!<«  uwda  oIodk  tbn  baM 
tine  fruoi  tbe  uiliMIe  of  Uk  Imoj  nvoalua.  The  <ln«1nxBlMalMnn  UwocaTolutlaiunf  ttae  tmporu- 
tpheooldtl  lahe,  tbpSylTlBn  Aamrv,  ftnd  llui  imdlUm  nf  ihn  lower  md  of  llv  fimin- or  Rulatitlu  {ftoL) 
X  s  indlcaln  tb«  «U  of  Ibe  tocKorinn]  u  br  u  li  ti  In  ivtallAii  to  the  pslrTtinl  lutundirr  "'  ■l^'^  ahull. 
nif  a&tertoT  x  ahotn  tlw  point  whm  ihc  tMitorinm  Inm  ibe  cido  of  tlia  tkoll  uid  b  ■tloclicd  to  ilw 
■upffrtor  Inrdsr  nT  ihn  |iPtr<>u«  l>>^ii«.  n.  U«|ih)tl«  apcniag  ta  Hlfote  ainu^  Hn^^gliUl*  of  ak  IbA 
IV  dlamvter,  lu  o-uliv  hnlng  udp  iuch  behind  and  t  quarter  of  ma  locti  abvv*  tb*  middln  vf  tbn 
boar  Bwatui,  Thi*  oiwnltiK  nan  iiaxll)-  ho  MilantMl  iipwanl  and  haeka'anl  and  dnwnward  and  forward 
(faelbedottnlllnM}  b^  inilUi1il«anfu]arcuUiuRbun(!f->m:)«.  II  igalwayi  well  Ui  rKlrai)  II  rufwmnl, 
•oaa  loopon  u]]  UtE  noittiilit  aolniiii  (ii  and  the  (pilicrnf  dKrcarinu*  buiMt  {it  Ihiro  bnaiiB>.  whleb 
Indi  ItMB  itaaaDlnin,  Lrniijctniiiu.  nr  lucnluidua'n  lu  tbabiHijr  trTwrr.  Tli«  pmilloa  aflkv  tivphln* 
«pMiiO|Pv  whkli  mut  be  made  fur  Du  rvliorodnnamntatorr  Ininfranlal  affi^dioni,  aeoondarr  la  4 la- 
aaae  of  Ibe  ear,  olbor  than  Ibral&ui  ffutaU,  bate  hrn  aiM<>d  tti  iho  ilrawlnu  for  ilieaaki-arMMtnil 
and  campttileiMiMk  Tbc;  mn  aa  fallowa:  h,  inrpbiar  oprnlnR  to  rxpbifn  ttu-  aotPTtbr  nirfiM  of  tbe 
pctraiM  bune,  Ibc  nxif  uf  thr  lyiutmimin,  and  Ihi-  pe(rv«(|UaMitM*  fiamre,  half  an  Inrh  Id  dlamrlcr.  Its 
eanltv  bolaco'luat^  ashiirt  Inrb  iM-ifn-rlitbllKiif  an  loHit  vertically  abort*  tbo  raid'll"  nflW  iniutna. 
At  lli«  tu>er  inarKln  uf  Ifal*  in)plitn«  hole  a  pnitn  can  be  Insinuated  lH.-t«f<pi)  Iho  dura  and  booe,  and 
madf  i»  mirrh  iha  whutc  uf  ittt  ont4rrl'>r  Mrfiwir  of  ibc  pMrnua.  e,  ifr|iliiiic'i'p>*nioKforcspoaln|;ltM 
Buortold  airtruBi,  a  inaitvr  of  an  locta  In  dlaiwitvr,  and  bolf  aii  Inrh  behind  and  a  qnarUrr  of  an  Inab 
•bate  llwwntrEof  IbeDMalna;  «ra  quarter  of  an  inch  aboro  lbi>  (vnln'of  (h>  nuMliiii  anil  a  qitarUr 
of  aninrh  Milnd  lU  immarior  bonlfr.  Tb*  Iretdkloi!  *hoiild  bedirMru-il  liivantandiJlicbtljr  dnimward 
and  forrard.  Wb«4l  a  Mperflflal  dUh  nf  han«  baa  htra  ntma^fd.  it  I*  wrll  l»cMa|iM4<  thr  nprratlnn 
wllb  tbn  s-Mif*,  A  tofger  injiMiiv  ma*  wllb  Bd*anlagr  )«  «<Dpl«;ud,  nppplall]'  In  adulti.  d,  IrrptiliM) 
npmlnit  fur  imipDnMiibennldal  ah«4«i,  half  an  inrb  In  dtamrtor.  Wtuall«a  nwMnmriwIiol  hj  Harkfrr, 
oM  Uicb  and  a  quarter  behind  aad  one  Ini'h  and  a  quartpr  ahirt«  enntn)  nf  nHAlw^  Tbi^  iKirdh  of  tbe 
■aplntor  Itlnbodlircudat  &r«t  Inward  ami  a  lllilpdowiivanl  and  6>r*aid.  Blnulniihain  prvf^'noiM 
and  Umt^Conrth*  •■!  an  litcb  nbi^Tv,  in  ordvr  to  rtoI'I  iIw  lat>rnit  •Idii'l  f,  Inr^iiti?  ufioulnii  tjr  cvr^ 
baBarab^nH.balfan  Inch  In  dlaoMterand  mm  inrli  and  a  half  behind,  and  a  quartrrof  an  Indt  bdow 
Iht  Matn>  or  lb*  mi-aliia.  BlratlB^M  pnftn  tw«  liMbaa  btUnd  and  one  Inch  faHow  tonvoM  Oh 
•wtplUl  artorr.  Tbaanlvrtnr  bolder  of  the  trttpblneihaiiU  >nMb«uiu1rrcnTrr  of  ihopEMtarlnflniiler 
•flbanMMold  proerm.  Ttadniwlitf  ahowalbat  air«iihlo*h*l«niad<>  in  thl*«l(ualliin  la  furaaar  f^m 
tbc  taieral  dnua.  and  Ihnl  tJte  Iraear  and  oaaula  cif  the  aqdratur.  If  dinvird  fnrward.  Invard,  and 
Dpwaril,  WMilil  hit  an  ahwvs  •>mi|>]'liiB  thf  antrrlnr  |iart  nf  llir  latrral  l>ib«  uf  lb«  crrvlnilniii,  «hl''h 
I*  the  imalalloofevllcvUuBaofpiu  In  tblaparluf  ibn  brain.  —  Fruoi  Bmin  Soffit  ^T  'tarr,  p.  IftX 
(tananc*,! 
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is  ou«  of  absoeas  or  of  tuaiut  thrombosU,  the  operation  may  j^re  relief, 
and  if  one  ei^ndition  is  ui>t  found  the  ulher  may  be  sou<>:ht  for.  Wtioo 
it  is  cciutiilenHl  t!i:it  a  few  years  iigo  both  tiiefle  comlitSons  were  con- 
sidered oeL'essnrily  fatal,  and  when  it  is  known  tliat  within  tlie  last  two 
years  the  Dumber  of  suecesHful  openittuua  reported  for  bniln  abscess  Una 
been  larjje,  It  is  evident  that  surijeons  arc  appreeiatiiiK  the  uece«sity  of 
tfiis  proeedure.  And  when  it  is  further  learned  that  of  419  al>*:'ei*ess 
collected  by  me  in  IDOtJ'  I!)7  recovered,  and  of  70  casi-fl  of  sinus 
thrumboeis  41  recovered,  it  is  evident  that  sur^ry  has  done  a  j^rcot 
work  in  the  treatjuent  of  these  conditions.  This  is  not  the  plae*^  U)  j^-ive 
detailt'd  liisloncs  or  a"aly«tw  of  the.se  njH'nitiunH,  It  is  evident,  how- 
ever, from  their  study,  that  the  cases  in  which  jtuaiess  did  not  attend 
Burpieal  pnicednre  were  those  iu  whicli  the  i»|»emtinn  had  been  de- 
layed too  long  or  had  not  been  thoroughly  exploratory.  When  it 
is  ooaaiderfMl  that  the  part  of  the  brain  which  is  umially  involved  in 
the  abeoeas,  viz.,  the  temporal  lobe  or  Hu;  eerebellar  bemi.spherc,  may 
be  deatn.iycd  without  producing  any  h>cal  symptout*,  and  when  it  is 
found  that  tiie  patients,  afU^r  the  evacuation  of  alwcesses  as  large  a^  a 
hen's  e^,  may  reoover  without  the  ai>parent  loss  of  any  cerebral 
function,  it  tseenu  jimtifiiible  at  the  time  of  tlie  operation  to  explore  the 
hmin  thoroughly  in  these  regions  without  fesir.  I^arge  incistions  may 
Ik^  made  into  the  b:i3e  of  the  tempom-sphenoidal  lolni  or  into  the  lateral 
IiiIk^  of  the  (^•ntEKillurn  without  doing  any  lianri  except  fnmi  the  jitteiid- 
ant  hemorrliage.  If  tlie  abscess  is  not  found  on  exploring  the  tcmiwral 
lobe  it  is  advisable  to  explore  the  ccreljcUum. 

Inasmuch  as  almnt^t  aJl  brain  ab.S(M.\^tS(^s  have  a  thick  capsule  and 
contain  very  thick  pus,  it  is  not.  sufficient  in  the  explomtion  to  merely 
pijiu'tupe  with  a  needle  or  with  a  Hmall  tnxwr,  as  the  wall  may  be 
piLsbcd  l>eri>re  these  instruments  and  not  punctured.  I  would  strongly 
urge  the  use  of  an  instruineiit  devif^nl,  I  believe,  l>y  Hornley  for  tlie 
exploration  of  tlie  deeper  larts  of  the  brain.  This  iu^trunient  rc- 
t«inbles  ehisely  a  large  i-nr  speculum,  but  is  sharp  at  the  end  and  ia 
phux'd  upon  a  si^iss'.irri-like  bauille  hiuI  is  etplit  in  two  parts,  so  tliat 
after  its  introduction  its  sides  m;iy  be  w|uimie<ij  alhiwiiig  a  view  uf  the 
Ixtttom  of  the  cavity  into  which  it  is  intrmluced.  Ity  pushing  such  a 
8|)eculum  into  the  brain  tissuw  geiuly  an  incision  of  the  vesstls  cau  be 
avoided,  the  resiwtjinco  of  the  capsule  of  the  abscess  more  easily  de- 
tecti:-d,  and  tJie  wall  oan  be  seen  before  and  during  the  time  of  its 
incision. 

The  (jucstion  of  drainage  of  tliesc  abscesses  is  also  one  of  great 
interest.  It  is  t^j  1k'  rviuieiulK'ixyl  (liat  the  cavity  of  the  abscess  iu  iJie 
majority  of  cases  is  large  and  that  it  will  require  s*.>n»e  time  for  it  to 
contract  or  for  its  walls  to  approxiuiate,  and  for  the  cavity  to  be 
obliterated.  Unless  thorough  dniinage  ii^niainlaiiied  during  that  time 
the  fll)S(^x.>s^  will  re^ippe:ir.  The  tendency  of  the  brain  tissue  to  collaptw 
is  so  gruat  that  unless  the  drainagif  is  niaint^iintHl  by  a  fairly  8tiff  tuU* 
it  will  nut  be  successful  ;  hence  it  has  i^ecmed  to  me  tliut  a  small  roll 
i^ew  York  Medical  Hoconl,  Mnivh,  190«. 
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of  rubber  tissue  or  a  decalcified  bone  tube  is  preferable  to  horse-hair 
or  to  gauze. 

The  practical  conclusion,  therefore,  which  experience  has  taught  is 
this :  that  when  a  cerebral  abscess  seems  probable  from  the  history  of 
the  case  and  from  the  symptoms  which  have  developed,  and  the  general 
progress  of  the  case  demonstrates  the  existence  of  an  incrensing  and 
serious  focal  disease  of  the  brain,  it  is  advisable  to  operate,  even 
though  the  symptoms  may  not  be  absolutely  typical  and  may  present 
many  variations  from  their  usual  form. 

The  rapidly  increasing  percentage  of  recoveries  after  operation 
warrants  a  degree  of  boldness,  provided  the  surgeon  is  careful  in  the 
observance  of  every  rule  of  asepsis,  without  which  precaution  such  a 
venturesome  operation  would  be  criminal. 


CHAPTKR  XXXII. 


THROMBOeiB  OF  THE  VENOUS  SINUSES. 


The  various  venous  «inii!*e-s  of  (he  rmiiium  iui<l  tht*ir  wmimunica- 
tioP8  are  liliowti  in  Fip.  242.  A  thrombus  muy  i'lyntt  in  auy  i>t'  tlicw.- 
siatisea,  but  It  is  in  the  lateral  or  transverse  siuus  tliat  it  U  most  cniu- 
monly  found. 

Etiology. — Thrombosis  is  the  reaiilt  of  a  phlebitis  of  the  wal]  of 
the  fiinii?  Aw-  to  an  extcuHion  t<>  it  of  an  infiuminatory  pr<>co<^,  iK-ually 
of  a  wptio  n;iiiire,  in  the  imnip<li:ito  vicinity,  viz.,  fn)ni  the  duni  iniit**r 
in  pachymoningitis,  frura  the  b(ine  and  vein8  afVer  otitis  media,  or 
chronic;  nitsal  iliHtiiN<>  nr  orbitiil  dtHc^isi-.  Otu>j]sinDully  tlirv»mlM>sis  iimy 
be  sccf)ndnn'  to  srptit;  pirKt-Kses  t-Isewhen?,  esiH'ciuIly  alis-csse.**  and 
<sirbuucU;.s.  In  all  thfse  wiaos  the  tlironibus  is  infected,  coutaiua 
bacteria,  and  if  it  breaks  up  and  its  particles  are  curried  onward  it 
aiuses  infective  emboli  in  oUier  orfrani*,  and  pyeemia.  In  cbildren 
dying  of  marasmus,  in  chrfiuic  iu\'alids  who  have  suffered  from  ex- 
hausting diseu^s  and  have  died  of  hwirt  faihire,  in  u  few  caws  tif 
falal  IiifLi'tiou-s  fi'V(T>f,  aiifl  iu  «ise8  of  clilornsis,  thnimbi  have  been 
found  in  the  sinuses  without  phlebitis^  and  in  thet^  eases  they  liave 
beeo  ascribed  to  the  state  of  the  blood.  The  preitsure  of  a  brain 
tunior  or  of  a  dund  tumor  necnitionally  leails  ti>  thntmbo8is.  In  a 
colleetinn  of  cases  by  Allport'  118  out  of  128  ea.'*es  were  sooomlajy 
to  otitis  media.  Tlie  majority  of  cases  oceur  between  the  ages  of 
fiiWn  and  twenty-five  years. 

Patholo^.  — The  tliifimbus  may  be  wmfinetl  to  one  sinua  or  even 
to  a  portion  of  it,  ur  it  may  invade  several  of  the  sinuses  by  in^dual 
extension.  It  often  prujeets  into  the  veins  which  lead  out  of  the  ^uus. 
It  is  usually  a  soft  elnt  adherent  to  tlie  wall  of  the  sinus.  The  wall  is 
alightly  ntugbened.  If  time  has  penuitttnl,  tlie  elot  may  boeHmie  hard 
or  even  orpttiized.  If  wptlcit  is  iluil  in  odor,  bmkeu  down,  yellowish- 
green,  anti  purulent,  and  die  adjacent  wall  is  covered  with  pas.  Tims 
ill  u  jKitlciit,  o|M>i-:tti*<l  u[nin  for  me  by  Abl>e,  with  lateral  sinus  tlinim- 
bosis  secondary  to  ear  disease,  a  purulent,  fetid,  green  nuiss  occupied 
the  fniniis  near  the  esir,  a  long  elot  was  extracted  from  the  posterior 
port  of  die  sinus,  another  was  pulliil  up  from  oi;t  of  the  jugular  vein, 
in  which  a  hard  ihnjmbus  had  fonueil  which  could  tw  felt  in  the  ik-4-Ic  ; 
the  wall  ncjir  tlie  puruli-nl  muss  was  miigli,  softened,  evidently  iniil- 
tmted  with  pus.  .  In  this  case  the  jugular  was  tied  before  the  sinus  was 
opeoeil.     The  patient  recovered. 

'  Jounnil  of  the  AjuL-ricaii  MitlicAl  AmucinUun,  1902,  p.  OSKK 
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In  patients  wlio  die  a  oongcsUtm  of  Uie  brain  is  found  in  the  area 
wliri8e  bl<XKl  empties  into  the  slnuB  that  is  tlic  site  of  tbmnilxwiit,  and 
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an  acmbe  beiut)rrlia^c  wtfteiiiii};  with  infonTtinn  has  liecn  foaiiil.     la 
these  cases  abm  multiple  septic  euibult  uru  found  in  otlier  organs. 
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Symptoms. — TliramlKwis  of  the  longitudinal  sinutt  In  extremely 
rare  ami  o(x.'urB  chiefly  ax  the  result  of  septic  {Mchymoniiijk^itif^  or  in 
cases  of  maPaamiia.  lu  both  eonditionK  ite  ooeurrenoe  ift  raroly  diag- 
oi).stitmtc«l,  the  u»ly  syinploin  indlciitive  of  it  being  a  imirked  venous 
stiLsiM  in  the  wMiIp.  WTien  this  is  pnfsrnt  tlie  vein«  of  tlie  entire  omnium 
an*  ilisleiuied,  iiR'lutling  tliuse  of  the  orbit  and  eye.  lu  a  e:u!C  of 
Oppenheini's,  due  to  eh!orofli]i<,  choked  dirtk  was  seen  in  Iwth  eyes. 
Nose-bleed  has  beeu  observed,  aud  bujjfiujf  of  the  tbntanelle  in  infuutjf. 

Throml»«is  of  the  latenil  flinua  ia  a  frequent  coniplioalion  of  otitis 
media,  and  it.-<  diagu'isis  rvst^  ptirtly  on  the  prior  exi.stenci-  at'  thin  diK- 
e&ae  with  its  syntptoms  of  earache,  purnlenl  diwihaip-,  hituliichi-,  and 
general  malaise.  It  causes  a  venoas  fongestion  of  the  mastoid  rej^ou 
and  aii«'nia  over  the  nutsUjid,  with  |«un  and  tendernetiH ;  a  swelling 
and  thromf>o»ls  in  the  jugular  vein  whleh  can  be  felt  as  a  hanl  cord  iu 
the  neck  in  one-third  of  the  ca.seri,  or  an  unusual  emptiness  of  thin  vein 
deteebnl  in  inspimtion  (<iorhanli's  sympt^mi),  a  swelling  of  the  eer\'ieal 
glands,  pain  in  the  neck  on  motion  of  the  head  and  sometimes  on  swal- 
lowing, nystiLgmiiK  luid  oiiiraHitmally  torlimilti!;,  tlie  {uitlent  Imlding  the 
head  toward  the  affected  side  to  avoid  jHiiti.  Tlierc  is  a  choked  disk 
in  over  one-half  of  the  eases  within  the  firet  wwk.  The  general  vou- 
stitutioual  symptoms  of  thrombosis  of  the  latend  sinus  are  very  similar 
to  those  of  brain  absi'-e.'^,  and  tlie  reaider  ii>  referred  to  that  chapter  for 
the  few  points*  of  <ltB[iiictioo  which  can  be  made.  The  disejise  oftiMi 
begins  with  a  ehill  and  high  fever  (I04''-10ti''  F.),  hejidaelio,  vonut- 
iTig,  vertipi,  .slu|><ir,  and  dt'liriuni,  :ind  th<-M-  an.>  soon  folluwetl  by  liH'al 
cerebral  :*ymptoms,  such  as  hemispaaiu  or  paralysis,  aphiutia,  or  some 
afTeetiuu  of  the  cranial  nerves.  The  fever,  as  a  rule,  continues  lugli 
with  frequent  intermissions,  and,  if  septic  emboli  hslge,  each  give**  rise 
to  a  chill,  a  fall  of  temperature  below  nomial,  and  a  Hrtc  to  l()-'>°  or 
lOfi"  F.  Profuse  swejitJng,  rapid,  irregular  pnlft4%  diarrlui-a,  jaundice, 
and  lixul  signs  iu  lungs,  liver,  spleen,  and  kidneys  establish  the  exists 
ecLce  of  pyieniia.  Death  follows  in  the  course  of  ten  days  unless  sur- 
gical treatment  ts  effitaoious. 

Thrombosis  of  the  cavernous  sinus  occurs  in  connection  with  nasal 
and  nrbitid  disease.  Its  loeiU  symptoms  are  cBtlema  and  swelling,  with 
venous  eongestion  in  the  face  and  about  the  eye,  nasal  hemorrhage, 
exoji}ithaliiiu.s,  and  distention  of  the  retinal  veins.  Variims  forms  of 
stnibismns  invariably  ai)pear  lus  the  neidomotor  and  a1)ducens  nerves 
pasM  iJii'ough  the  walls  of  the  sinus. 

Prognosis. — The  pnjgnosis  is  absohitely  fatal  excepting  in  the  f.*ases 
where  an  o|>cnition  vua  be  performed  in  time — viz.,  in  thrombosis  of 
the  lateral  nuus. 

Treatment. — The  treatment  of  thrombosis  of  the  lateral  sinus  is  by 
trttpliiiiiiig  the  bone  over  the  sinus,  or  by  chiselling  away  the  nm-st^nd 
pnKMWs  and  laying  Imre  the  sinus,  which  is  then  opened  freely  and 
cle:inc<l  out.  It  is  alwiiys  well  to  tie  the  jugular  vein  prior  to  the 
ojx'ning  of  the  sinus.  If  a  clot  is  found  and  taken  iiway  free  flow  of 
blood  must  be  allowed  to  wash  out  tlie  remnants  uf  the  thrombus,  and 
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the  inner  wall  of  the  sinus  may  be  scraped  with  a  small  curette.  The 
hemorrhage  is  easily  arrested  by  pressure,  and  the  spontaneous  tendency 
of  the  sinus  wall  to  heal  is  remarkable.  Hie  only  cases  which  prove 
&tal  are  those  in  which  the  thrombus  is  not  entirely  evacuated,  in 
which  secondary  thrombi  lead  to  pyeemia,  or  in  which  gangrene  of  the 
wall  of  the  sinus  leads  to  a  secondary  thrombosis.  In  a  collection  of 
160  cases  from  recent  literature  90  cases  were  found  to  have  recovered 
irom  this  operation.  For  full  details  of  tlie  operation  the  reader  is 
referred  to  MacEwen^s'  book  and  to  the  articles  by  Koemer*  and 
Jansen.' 

*  Pyogenic  Infective  Diseases  of  the  Brain,  Macmillan  Ox,  1893. 
'Ke  otitiache  Erkrankunpen  dee  Gehims,  Jena,  1894. 
■Berliner  klin.  Wochenschrift,  1891,  p.  1160,  and  1901,  p.  721. 


CHAPTER  XXXIII. 

TUMOKti  OF  THE  BR.VIN. 

Tumors  nf  the  brain  aiv  not  unooiamcin  rclutively  to  other  nervous 
clistfases,  anil  are  sei-n  both  in  clilliln-ii  inid  in  adiiltH.  OoIlwtioilH  of 
cases  of  bnuii  tumors  have  been  publislietl  (liirinj;  the  pimt  twenty  years 
by  Bernhiirdt/  S(eff:iu,*  Braiuwell,*  Mitry  Putiium  Jucubi,'  Mills  uud 
Lltiyil,"  Knapp."  Uruns,'  Oppenheim,"  and  myself."  It  is  possible  by 
tlie  Htucly  of  the^e  col le<;t)oiit)  of  vaacii  to  m»ke  a  fair  estiinat<'  of  the 
rt'Intivo  fri-ijtiriiey  of  lUff^n-nt  variHics  of  tumor  and  of  the  various 
aituiidons  in  the  bmin  in  whieh  tumiir:^  gf<iw,  and  a\m  to  o^timal4?  the 
probabilities  of  sueeess  in  liiuling  and  remiivin)^  a  tumur.  ^VitJlout 
attiu^hinp  too  jfpcat  importance  tu  stattstit-s  on  this  snbjeta,  1  liave 
eekn^te^i  as  the  biisi^  of  tJtis  eluipter,  fix>m  the  collections  alrt-ady  named, 
iHH)  tumors.  These  are  tabulatitl  ia  Table  XI 1 1.,  in  whieh  tumors  in 
individuals  below  ihe  aj^  of  eightwii  years,  chietly  ehildren,  ai-e  sep- 
arated from  tJiotie  in  adults,  for  the  pnrjKtse  of  nmiraet.  In  this  table 
DO  tumors  are  iiteludcd  which  have  been  removed  or  in  vhich  surgit^ 
intorfereuee  has  been  attempted.  Yet  during  the  |Wfit  twenty  years 
over  1200  tumors  have  been  operated  upon. 

Tlie  piTeentage  of  coses  open  to  operation  has  been  variously  esti- 
mated by  difierent  autliors,  and  tlteir  results  are  demunatrated  in  Table 
XIV.  The  various  autJiors  cIllhI  have  made  (^olh^itions  of  cases  with 
post-mortem  irrnnls,  and  fn>m  :i  stnily  of  the  c*«idition  found  at  au- 
topsy have  estimated  the  probability  of  success  in  the  removal  of  the 
tumor  found.  lu  this  table  I  have  iaeludcd  100  ciLses  under  my  owu 
care,  some  without  autopsies.  In  20  of  these  the  tumor  was  found 
either  at  the  opemtion  or  at  tlie  autopsy  to  Iir  acceJisible.  Fttim  this 
table  it  is  evident  that  about  H  jwr  wnt.  of  tumors  can  l>e  retnoved. 

Etiology.  —  Little  is  known  repirtling  the  cause  of  bmin  tumor, 
though  ill  a  (xirtain  small  {HTc^'nta^^e  of  ibises  a  history  of  a  blow  i>r  tidi 

'  BcitrnHtt  xur  Hvrii)iUiniBli)livic  urol  DinfrnoKtik  Ht-r  HimifLwlivrQUtc,  1S81.  AUo 
vvarlv  !>iiiiiiiiurv  iti  Vi(\^l*iiw's  JaKrvHtw^rii-lit,  H^Sl  U>  IWW. 

*i>'w  KranKhvitcn  ilw  (ii-him^  ini  Kiniluwitpr.  (k'rhflnll'K  I[uiJb.  Jut  Kinder- 
kr«iikh(iU'T»,  isso.  vol.  v. 

*  liilrai-runinl  Tiimnm,  ]88>t.     Kfiinburffh  Mwliral  Journal,  DeeKtuber,  ISftl. 

*  Il«f«n>ncf  KnnilUi'ik  nf  Mc<lic<ftl  Scionccs,  18ti&. 
'  l^■^»l>l^^'.■^  S_%ntpm  ii(  MiHlii-int',  rol.  v. 
"Iiitracraniiil  rjmwihs,  ]8{H. 

"  tJu'Vi-I<>|iiulL'>a-hL«  .l.ihrliiU'h,  1H96. 

*  XiithnaKi-r-t  iilV.  hiih.  \t.  Tlii'ni[i.,  I81W. 
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on  tlie  head  has  been  obtained.  It  is  known  Uiut  nutles  are  more  Bub- 
j<-4>L  til  hniii)  liiimir  thuu  feDialcs,  uiul  ihiit  pt'ixons  of  all  agc-a  arc  lia- 
ble Ui  brum  liiiiior. 
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Pathology.  —  Tha  VartetleB  of  Brain  Tumor. — Almost  evcr^  varietj 
of  tiitiKir  ktidwn  hus  Ir-cii  fimrni  wilbiii  tlie  bmin,  Th<?n;  are  (vrtain 
tumors,  hiiwever,  wbich  arc  <jiiite  pominnn,  hhiI  others  wliirb  are  very 
rare.  In  ibt'  first  claw  are  tulKTciilnr,  s:irr^)mnlfni.Vf  j/lii«iinl«>iw,  glhwair- 
oomatoua,  t-y.^lic,  caroinomatnu^,  and  ^immy  tumors.  In  the  second 
cbi(>fl  are  fibmmatoua,  anpiomatotif;,  myxomatoui^,  nsteomatoiu^  and 
li{M>nialoii>t  tuiiHirs,  also  {>Kammonm,  choh^^iieiilonui,  and  rohinococcua 
cystfl. 

TSifnTmiar  tiinu>r8  of  the  brain  are  the  moot  rnnimon  of  all  the  forma 
of  tumor.  They  occur  with  prcutcst  frp(|ucncy  In  rhiIilho«Ml,  Iwin^ 
Bometimefl  primary,  but  usually  siecondan.'  to  ttibercuKi^is  of  other 
organfi.  In 20  per  cent,  of  the  caws  retijnled,  tulHrt-uUir  tumors  are 
multiple.     Thia  fact  should  not  be  forgotten  in  8tud\'ing  the  symptonia 
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of  brain  tumor  and  in  diiigunstiL-ating  thv  jouutiou  uf  t]ii>  tumor,  for  if 
the  tumor  is  pnibalily  tulien-ular,  and  if  the  Byu)i>toiiw  hit-  tint  i-lwirly 
expJii'jiliIe  uyxtsi  tin?  llitorv  of  itn  luciiliun  in  fHii'  [wirt  of  the  brain,  it  lo 
til  be  rumcmberiHl  thut  two  or  more  difftTt'ut  minors  in  liilfi-r^iil  hw-ii- 
lious  may  givf  ris«  lo  a  grvnl  vuriely  ol"  syniptoms.  Tubcn-ular 
tumors  vary  in  si/*  from  a  e«miill  eoUct'tiou  of  miliary  tubcrtiles  lying 
ill  a  masn  of  lliickeutnl  pia  mau-r  u|>  to  u  hirjrL^  solid  i-ircunucrilKSJ 
mass,  with  hard,  cheesy,  or  broken-d<iwu  ^i^ninuljir  centre  and  a  dia- 
tiuct  capsule.  Not  intmjneDtly  the  tumor  !.■•  ^ornxnidtHl  by  a  [uIht- 
cidar  inliltnilioii  both  in  the  hniiii  and  its  iiiviiilniinert,  8oiiu<limc« 
irreguIiirlv>s))a|MMl  deposits  of  tiiberetilur  tissues  aif  found  upon  the 
biise  of  the  brain,  in  the  meshes  of  the  pia  mater,  eoinprtwsing  the 
cranial  nerves.     (Fiy.  S-IS.) 

Tubercular  tumors  may  be  fouud  within  the  cerebnd  timue  at  some 
di^tnnee  from  the  Rurthce,  and  no  part  of  tiie  brain  ean  \m  Huid  to  be 
free  from  a  liability  to  tidM'i-cuIar  de|H)fiitJi.     liiit  the  large  majority  of 

Flo.  243. 
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Tafarmilartinnarla  riffci  ofAlc  tbalomiift     Tuhrmiter  mcninclUanrfbp  ncillan  Rnrfwe 
oifUi*  bcmI«pl>cR'. 

thiit  variety  of  Cumnr»  are  found  !n  conneotion  with  the  meuinge«  and 
about  the  lai^  vetwels  of  the  brain,  so  that  they  are  more  eomraonly 
disoovere*!  npon  the  tfurfaee  and  aliout  the  liase  than  lyinj;  deep  within 
theorjiPin.  \Vhcti  the  timior  tiri^u-t'  iti  the  mrnin|fei<  menin^jeal  thiiTken- 
ing  by  ttilxTTuIar  (lepositi*  i^  quite  omnwin.  In  a  few  cshiw  the  <^ntina1 
bones  have  ljee:n  erodwl  in  iJhc  gn>wth  of  the  tumor.  Tubercular  tumors 
are  ^metimes  fomid  in  the  brain  after  death  when  no  wrebral  oymp- 
toiiu  have  l>ei'n  prei«ffnt  durint;  life.* 

The  impirrtaut  fiurtx  to  lie  eonitiden<d  in  making  the  diflgno«iiB  of 

*  Edinlwrsl)  ntwpflal  KcpKt^  tqI.  I,  p.  420. 
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tubercular  tumors  are  (a)  henxlilar}'  tcndc^noiea  of  the  individual  to 
tubt^rtrulosis  ;  {U)  uXjMJHUn.-  tuHUcli  iiifliiencfB  a»  are  known  tu  favor  the 
develoinntot  of  Ute  <Ui»c'a»c;  (c)  tlip  history  of  symptijuis  uf  primary 
pulmoiiar}',  or  iuteiiltiiul,  or  joint,  or  glandular  iitfeciious,  and  yd)  tiio 
preAeuce  of  local  sigu^  ur  gcueral  evi<li:n(».>.s  of  tubercular  infectiua. 
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SmUob  tliraugh  cere braiu,  rixivlOKi  laiiMhibnralBr  lumnr  wiib  thick  capwak  and  ([nnuUr  oanlxnls 
Ijring  hcDMtta  Uw  ooriei  ■■  tb«  (winiruin  nnlr  ai  the  fmnul  lutic. 

When  eerebra!  symptoms  develop  in  an  individual  with  lulienmlar 
disease  the  jMuwibility  both  nf  tulH>n-utar  tumor  and  of  tul>ereular 
mcninj^tia  ghouhl  not  be  overlooked. 

Stircomaiuus  tumurs  are  next  in  fiie«|Ueucy  to  tul>erculur.  They  are 
rarely  sef^ndurv  to  sjireoma  in  other  parti*  of  the  b<<dy.  aii'l  they  arr 
onlv  multiple  when  they  apjiear  in  Uie  form  of  melnnntir  nndule^,  whieh 
art-  nire  in  the  bniin. 

Sarmnm  is  nNually  enen|»ulnled,  round,  or  oval  in  shape,  liaivl, 
appnuiehiuf;  fibroma  in  eon-sislency,  and  is  easily  !*(.'|KinibIr  from  the 
brain  tinwie,  which  it  (yimpresffes  and  indrnt8  more  fre<tucntly  than  it 
infiltrate*.  Fig.  244  shows  a  sarcoma  lying  on  one  hemigjihere  of 
the  c»?rebellum  and  Fig.  245  shows  a  sarcoma  lying  upon  the  baaei 
between  tlie  cerctrellum  and  the  }>on».  The  relation  of  this  tumor  to 
the  brain  and  the  skull  is  aIiowu  30  Fig.  217,  which  demonstrates  the 
diflTiculty  of   reaching  tumors  of    the  cerelM-ihira  al    nn  operation.  * 

'  Anwoican  Jounml  uf  tlic  .Mcdiuil  ticiencai,  April,  1893, 
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Gliomaions  tumors  come  third  in  the  lUt.  This  tumor  ts  a  product 
of  tlie  neiini^liiL  uml  pn>.seiitK  the  a|)|H!anuK%  of  a  (n>niieclive  tiM^iie 
fihrillsiry  iiel  work  trcinijiioinjf  a  fftvaltT  or  Ictta  Mumber  ol"  large  hmucU- 
iDg  eell^  liiid  many  mvAi  niu-k-Htt-d  wlls. 

Gliutnii  ot'  i)ic  liruiu  h  ut^ually  primary,  bat  occaaiunolly  may  develop 
secundarily  to  glioma  of  the  retina. 

GUomata  vary  in  dorifiity,  but  are  ueually  softsr  ihAii  aarcomata,  and 
are  raivly  wi-II  drfincd  or  fsfpiinibln  Crorn  tlie  brain  tissue,  eveu  those 
which  appear  to  luive  a  dctiaitc  limit  Iteing  found,  nu  mif  n>8fnpi(^ 
study,  tu  l>e  surroiiiidtil  by  a  zone  of  gliomatoim  iiililtmtiou  in  the 
braiii.  The  afiuU  cnnMstcucy  of  a  glioma  is  about  that  of  the  braiu 
substauce.     There  is  u  teuduucy  in  oU  ^liomatouti  tlssueti  to  luidergo 
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Qlloaia  or  Ibc  upprr  :parietkl  IoImW  with  tnRllnllaa  at  brain  UaM>e  mai  benMxriucc.    <L«r1Un. ) 

fatty  dep;(>neratit>n,  to  break  down  and  liquefy,  90  that  cavities  filled 
with' clear  fluid  of  a  straw  color  or  more  f  har|)Iy-«IefinMl  cysts  are  very 
frtfinently  fmind  In  and  al>nnt  a  ^lioniatonn  tumor,  and,  in  fact,  tuome 
autliors  have  mainLiined  that  all  cypts  found  in  the  brain,  not  the 
relics  of  previous  honi<trrhuj^'s  or  of  emUtltc  softening,  are  due  to 
plIonuitoM^  formntionfi.  A  similar  t<?ndency  to  the  formation  of  mvitlea 
within  ^liomatous  tissue  in  manift^sted  In  the  i^ptnal  iiml  in  the  diseiise 
syrinp>mvelia. 

Glioma  may  appear  id  any  part  of  the  brain,  but  is  somewhat  more 
frequent  in  the  white  tnibstance  of  the  bruin  than  in  the  frny  matter. 
As  a  gliitnui  grows  it  destroys  the  brain  tissue,  its  branching  oellfi  mir- 
ronnding  and  'annihilating  bt»th  nerve  cells  and  nerve  fibres.  It  dm-j* 
not  oomppt'**  the  bmin  as  a  sarcoma  does. 

Glioma  is  very  vascular,  oud  hence  tlic  Bvruptoms  wliicli  it  produces 
87 


PATUOLOOT. 


579 


irritatimi  iiiiil  prD'lill'nitiiiii  of  Uie  nciin^liii^  or wlii^liifr  there  !»  a  devel- 
opmcnt  of  Imrd,  nmml  eunneetive  tissue  clempnti*,  sarcomatous  in 
cburuch^r,  iu  the  iiu<li«t  of  Uiu  origiiiiil  >;lionia. 

The  Bymptomsare  more  cktstly  like  lli'wcufjjHoma  tlian  of  sarcoma, 
tlie  same  vanabiltty  of  iulciiwly  imng  observed. 

(Jarcinoma  of  tlie  brain  is  usually  seeoudarv-  to  can-jnoma  in  other 
parts  of  ihti  bmly,  cither  of  the  orbit  or  retina,  or  of  ttic  inusrnal  organs 
or  of  the  ba-airit. 

Otrehionia  is  a  variety  seUloni  fouiiil  iti  ehllilirn,  and  usually  de- 
velops Id  aduhj§  abuve  the  age  of  fifty  years.  In  cases  iu  which  it  luis 
occurred  la  children  it  hoa  been  from  direct  ext«iislon  of  tlie  dijjcjise 
from  the  orbit.  It  m:»y  occur  as  the  primary  dcvelupment  of  carci- 
noma in  the  bo*iy,  giving  rise  to  g<HM)ndary  infection  elsewhere,  but 
thii!i.alt«i  \s  rare. 

Carcinonw  grows  rapidly  in  the  brain,  is  not  fihar|»ly  defined,  rarely 
hart  a  rtipsulc,  is  deciile<lly  v!iw;ular,  and,  uf  all  bniiii  tnniora,  die  one 
lea.'rt:  ofH-n  Ui  npcnilive  trcatmcni. 

i)fi*lic  tumort*  of  ihe  bniiu  may  ariw  either  iu  wmucction  witli  glioma 
and  gltosarcomu,  as  ah^eady  deiKril>ed,  or  independently,  as  the  result 
of  panuiitic  infection.  Hydatid  cysts,  echino«!occus,  and  cysticeroiia  am 
much  more  fn**|uently  rcc-itrdMl  in  (iernuin  and  An»*tnilian  meilicid 
Journals  than  in  this  Ltonntry. 

Kuchcnmcistcr  lias  iiuulc  a  tNdlecticm  of  88  eai*i«  of  tliis  variety,  in 
all  but  13  of  which  multiple  cysts  were  ff>und.  Of  tiieso  4H  involved 
tJie  membranes,  41  were  in  the  cortex,  Itl  in  the  white  substance,  19 
in  the  ct^rolH'lhim,  18  in  the  ventricles,  I"  in  the  basal  gimglin,  ami  a 
few  in  the  corpora  <|iia<lrigiMnina,  pon^,  and  nieduUa.  Thet^e  are  not 
includofi  in  the  tables,  an  it  wonUI  give  an  appcaranrt!  of  unduo  fre- 
quency of  this  fnnn  of  tumor.  Theso  parasitin  cysts  gmw  slowly  and 
proihice  compresnion  of  the  hrain  tissue,  but  do  not  destroy  it.  The 
gympt^tms  wliieh  Uiey  [irodinn;  are  very  nircly  w.t  well  niarkeil  us  to 
enable  a  diagnosis  to  l>c  n?achcd,  but  iu  easca  in  which  a  iliagnosis  is 
poaaibic  these  tumors  mny  be  easily  nunoved,  as  the  cyst  wall  is  separ^ 
able  from  the  hrain  tiAgtie.  Severul  ?uch  cyst*  have  been  removed  in 
Germany. 

Uumiimtfi  of  the  bmin,  tlioiigh  very  rare  in  childhood,  and  never  the 
result  of  inherited  syphilis,  ai-e  very  frequent  in  adult  life,  and  may 
develop  within  a  year  of  the  original  infection.  They  may  also  ap[)ear 
as  the  only  ajipareut  evidence  of  tertiary  syphilis,  even  twenty  years 
after  the  di.'iease  vras  acquired. 

(iumnui  may  occur  as  a  soil  gelatinous  exiidntion  ii(K»n  the  bane  of 
the  brain,  its  favorite  position,  or  unvwhciv^  in  the  membnines,  or  as  a 
irder  and  mure  circumiiKTilted  tumor  in  the  meninges,  es[Hrcially  of  t)ie 
>rtex  and  ocrebcllum.  It  grows  rapidly,  but  alwi  subsidea  nipidly 
under  specific  Ireatmeiil.  Iu  rnie  case  under  my  can?,  where  many 
^mptoms,  including  double  optic  neuritis,  were  present,  the  [Hittent 
was  perfectly  well  in  uine  months.  The  oct-urreuce  of  nocturnal  head- 
jiche  and  insomnia  of  an  obstinate  character  in  any  case  preAentiug  the 
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s^ptoms  of  brain  Uimor  will  Huggt'i^t  tlic  pnilNtlMlily  of  a  grimnin,  and, 
in  fiirt,  in  vvvry  i-asc  in  wliich  the  diagnosis  of  bruin  tiiuior  is  niade  it 
'a  well  to  subjtct  the  puticul  U>  a  wiirse  of  trentiiK-nl  by  mercury  luid 
iodide  fur  n  period  of  lU  least  two  muntlis,  in  order  to  eliminule  tlie  poB- 
sibiJity  of  ^fiuimia.  Yet  Jt  miut  uot  be  husttly  argued  tlmt  die  »ub»«i- 
dence  of  symptonw  umbr  tlii«  treatment  i.-*  pujiitivc  evidejiee  that  tlie 
tuninr  is  sypliiliiie.  lu  a  eiif-e  under  my  ob.*ervation,  wbieli  aiitopay 
proved  to  be  a  small  sarrnma  with  a  hirge  cyst,  the  wall  of  whieh  was 
sareomatoiis  tiswiie,  all  symptonis,  inrliidinjj  nptie  neuritis,  subKideil 
under  this  trejitnierit,  nnd  thi-  |Kitlciit  R'in:itiii.'d  well  for  a  [M-riod  of  five 
montluf,  au<l  then  stiddeii  death  in  eoma  occurred  unexpeetcilly. 

FlQ.  251. 


Malisnuit  oboi^onui'in  Uk  bur  orilw  bnlo.    Klu'lu--^  >.<f  I>r.  ><aiHh  LI}  JdlilTe.    ZviL  f.  XraralogU, 

V. »«,  IVI  I. 

Outi-doftui  occurs  on  the  base  involving  tlie  cratiial  ncr^'es  and  the 
bont>s  of  the  skull.' 

i*aaminoma  is  usually  tlie  form  of  tumor  occurring  in  the  situation 
of  the  pineal  gland,  and  gives  rir>e  to  symptoms  similar  to  thohc  pro- 
duce<l  by  tumors  of  the  corpora  quadrigemina.  Other  forms  of  (nmor 
however  are  4KNii.«i<nijdly  fnund  in  tiiis  location.'  Tbey  prodnce 
adiposis  and  Heximl  irriiulion. 

'  JdliiTeuHl  Ijukin.    Jour.  Niir.  anil  Menu  Dis.,  Jan.,  1912.     P  nmM. 
■BiiUvjr  ud  JtUmv.    JUkL  of  IdU  Med,  I>ec,  lOli.     60  cms. 
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Tumorg  of  the  pifuitary  hoihj  are  not  iincomiuoD,  and  are  usually  of 
the  nntiirc  of  lilimma  or  myxonm.  In  some  casn*  tlioy  cniisc  aero- 
inegalie,  h  gmwtb  of  the  Iwiu-s  of  llie  extreniilies  and  of  thv  jaw.  In 
ol-lier  cases  tliey  caiiw  a  production  of  fat  throujfliout  the  IhkIv,  sexual 
impoteuce  aud  iut'autilisui.  In  both  ca.^^  bilateral  temporal  henii- 
ano|vsia  and  nipidly  advancing  optie  atnjphy  nmy  Im;  found.' 

Chloroma  is  a  form  of  tumor  recviuly  dencribed.  Jt  isa  Hat  greenish 
colored  tumor  affecting  ehiefly  the  bones  of  the  skull,  espeoially 
tho%  of  the  orbit  and  of  the  base  of  tho  Imiiii,  but  occasionally  appear- 
ing in  varinus  lymphaiic  glanda.  It  was  at  first  supposetl  to  be  a 
round  cell  sarcoma  of  |jeriwlf«l  origin  but  when  its  lendent-y  toapjiear  in 
lymphatic  struetures  anywhere  in  tliclxxly  was  recognized  tins  view  was 
abaodoaetl,  (..'hloroma  is  a  primary  disease  of  the  hematopoelic  organs 
with  8i>ecial  tendency  to  tlie  formation  of  ninliguant  growths  of  a  green 
color  in  various  litoalitlc^  but  chiefly  on  the  base  of  the  brain.  The 
diiLgiicini>4  fniin  nllier  tumnrft  affef-ling  tlic;  bruin  is  made  by  the  exami- 
nation rif  the  bloud.  This  hue  the  character] stirs  of  anieniia  or  of 
leukiemia  in  all  cases,  being  lacking  in  heninghibin  ami  reil  eilU.  The 
chief  pcculiarily  is  the  existcooc  in  the  blood  of  large  lymph<tcytc3, 
with  irregular  nuclei  which  stain  with  Iiematoxylin.  These  cells  are 
four  times  the  «ize  of  erythrocytes  and  are  not  identical  with  normal 
large  lymphocytes,  being  true  patliological  cells.  Myeloblasts  and 
myelocytes  and  granulu  are  albo  found  in  some  ca.M'f. 

The  8ynipt4iro»  of  chioronia  begin  with  the  usual  symptoms  of 
profound aniemia;  |mllor,  malaise,  hi-iidii(*ln>,gein'rnl  painsand  cachexia, 
llemorrhngea  from  the  miicoua  membranes  arc  frequent.  I'he  pain  may 
first  be  felt  in  tlie  eye  or  ear.  Soon  exophthalmos  appears  or  a  swell- 
ing in  or  behind  tlie  ear  which  »iK>n  leads  to  deafueKs.  The  ^kuH  is 
enlarged  about  the  orbit  or  the  ear  and  is  very  tender.  As  tlie  tumor 
increases  the  eyes  bulge  extremely  ^ir  fiume  of  the  cranial  nerves  beecime 
involved  hy  pregsun?  on  their  trunks  as  they  jmiks  tbritngh  the  enlarged 
bone.  There  are  rarely  symptoms  of  pressure  directly  ou  the  brain. 
In  one  case  seen  by  me  with  l)r.  Janeway,  both  optic  nerves,  one  sixth 
nerve,  both  glossopharj'ngeal  nerves  and  one  hypoglossal  nerve  were 
paralysed.  Tumnnt  developing  in  the  pharynx  or  hronchiid  glnnds  or 
other  glands  proiluoe  a  variety  of  symptoms.  Sometimes  the  tumor 
affects  the  bones  of  the  spine,  causing  ooroprcesion  of  the  spinal  nerves 
er  even  a  compression  myelitis.  In  my  case  extensive  atrophy  and 
paralysis  of  the  muscles  of  one  arm  were  present.  Occasionally  green 
warts  on  the  skin  appear. 

The  course  is  a  slow  one  to  exhaustion  and  death  in  two  years  from 
some  complicfltion  of  ilio  ana-niia. 

Other  varieties  of  brain  tumor,  such  as  fibmma,  angioma,  myxoma, 
iwwnunoma,  osteoma,  cholei^teatoina,  lipoma,  teratoma, which  occur  in  the 
brain,  are  of  great  rarity.  They  occur  both  in  cliildren  and  in  adults, 
and  their  diagnosis  cannot  l>e  made  from  other  forms  of  tumor  during  life. 

The  ap|>earance  of  a  brain  in  which  a  tumor  has  develojied  is  usually 

■Huwy  Ciwhiiig.     Ilanrcy  Lectuixs,  1911,  ppi.  3(M.'>. 
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oharacicristic.  The  menibraucs  are  tenKe,  the  coDvolutionti  are  flut- 
teinnl  hy  pn^Tistire,  ihe  vciitriclcH  ai-edisteiidwl  by  mtoiw  fluid,  the  brain 
ti-S8tie  is  wet,  the  wei);ht  of  IIk'  brain  is  iucrcaM.-d,  and  frequenll)-  aUiut 
tbc  tumor  tlicre  is  a  7iiiie  of  softening  nf  (;n-aU-r  or  ]es8  exittiit,  annurd- 
ing  to  the  variety  of  the  tumur.  Kncu|ieiulated  tumors  are  leas  likely 
to  be  siirruiiDded  by  a  sof^en»l  tiHiiiie. 

Intracranial  anrurlsms  present  the  same  clinical  features  as  tumor 
of  the  brain.  They  are  rarely  large  In  size,  they  a|)|>ear  ujmn  iJie  larger 
arteries  at  the  lM)>e  nf  the  bruin  and  u^ton  the  Hylvinn  arti^iefl.  They 
are  usually  fusiforni,  (Kx^tsionully  ruuud.  They  increase  in  mxe  mure 
rapidly  than  orilinary  bruin  tumors,  or  than  aneurisms  elsewhere,  and 
usually  rupture  lM.'fore  altaininj^  any  j;reat  size.  They  produce  symp- 
toms by  their  pnssurti  and  arc  oeca«ionaIly  to  be  <iiagtiosticated  by 
pulsating  headaehe  or  the  Rensation  which  they  produce,  or  by  a  dis- 
tinct murmur  auclible  to  the  stethoscope  on  tlielicad.  Such  a  mtirmitr 
is  not,  however,  patlu)gnomi>uie,  as  1  have  heard  nxivh  a  loud  double 
murmur  over  the  Sylvian  regictn  in  a  ciisc  which  proved  at  the  opera- 
tion to  l>e  one  of  cxtcnBivc  sot^euing:  —  no  aneurism  lH>iiig  found,'  In 
two  cases,  one  of  which  is  shown  in  Fig.  252,  the  rupture  of  the 
aneurism  caused  sudden  death,  but  the  aneurism  liaU  not  produced  any 
symptoms  *Iuriug  Hfe.  In  a  case  recently  seen  at  St.  Luke's  Hospital 
the  aneurism  develo|H'd  rajtidly  uih-r  a  bl'iw  mi  the  head,  priKliicing, 
first,  third  nerve  paralysis,  and  one  month  lator  riglit  lit-niiplcgia.  Tlie 
palieiit  died  iltree  months  adcr  the  injury,  having  had  all  the  general 
gymptoras  of  brain  tumor,  '  An  aneurism  of  the  W-(l  internal  carotid 
artery  at  the  point  of  union  witli  the  posterior  conimuniaitiug  artery 
was  found,  which  hdtl  rupturwl.  As  the  arteries  were  not  diseased, 
it  seemed  probable  that  the  bruise  of  the  artery  against  the  Imdc  at 
the  time  of  the  injury  had  weakened  the  wall  and  prerlisposed  to 
aneurism.* 

Symptotna.  —  Wliiic  the  symptutns  of  bnitn  tumor  are  in  many 
cases  vcPr'  clear  and  characteristic,  yo  that  tlicrc  nw"l  Iw  little  doubt 
in  regard  to  the  diagnosis,  both  of  tlio  existence  of  a  tumor,  of  its 
natnrc,  and  of  its  hwation,  it  must  be  stated  tliat  there  are  other  csasea 
iu  which  no  charaeteristio  symptoms  appe:ir  at  all. 

Numerous  trast-s  have  lM><'n  rfH^»nh-<l  in  which  lai^  tumors  have 

been  found  uuexpectetlly  after  death,  evi-n   in  liw^tions  in  the  bniin  in 

which  the  existeniH*  of  a  tumor  wouhl  presumably  have  pnsiuced  very 

marked  svmptoms.     Tims,  in  one  ease  uuder  my  oliser\'ation,  a  large 

glioma  occupicnl  the  entire  while  subslauc*  of  tlie  inintal  lobe  upiin  the 

left  side,  yet  the  |Hitient  had  suftered  only   imm  occasional  attacks  of 

epileptic  convulsions,  not  precetled  by  an  aura,  and  never  unilateral, 

was  as  intelligent  as  ever  Up  to  the  time  of  his  death,  though  his  family 

had  noticed  some  irritability  of  tem|)er  at  times,  and  on  account  of 

oertain   peculiariii(.*s  had  occasionally  ipiestioned  his  responsibility. 

This  man  was   under  observaiion   by  most  compeleut  physicians  for 

*Btair,  Rroin    Siir^err,  Cbh' xix. 

■  BMdia,  Brain,  1907,  p^  'J85,  has  aiuUjrxed  666  tmm  of  intnuu-nnial  aoeoruoL 
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Bevernl  vfjirn,  uvt\  was  8iip[K>si'<l  tft  Imvft  rj)ilop!<y.  Hij*  pvoh  wore  ex- 
iiiiiini!il  unit  tiiuiiJ  Ut  1h>  unrninl  within  u  Cow  \\wk»  of  hh  (>iuldeii 
(ieiiih,  wliir-li  t'Hik  jiliici*  in  ii  {"(Hiviilsidii.  Ilf  hud  iicvt^r  hnd  (he  onli- 
uiiry  t>yiiii)toiii.«  ofji  bniin  tutiior.  LS('ht)cnlhiil '  hiw  rcconleil  a  vhhv  of 
supitost'd  hysteria  in  wliich  the  vsiriahillly  ot"  the  syniptunis  was  Rurpris- 
ing,  and  in  which  earxiful  exannniition  (ailed  tn  revcul  any  pennuiient 
or  tJin^ihlc!  pliysiL'al  sijiiis.  Alter  de-uth  n  lar^e  lumor  of  the  right 
I'ntiitiil  h)ho  \tun  foiiml.     Mayi-r'  has  enlketcd   several  sach  cases. 

Fio.  »2. 
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Awurina  ai  Ibn  bMllur  arlrir.    ({.arklii.} 

BuzzanI  haft  renorde*!  Bimilar  cases.  Bramwell  *  han  de^ribed  aa 
enoniious  tumor  lying  iti  the  central  region  upon  the  cortex  of  the 
right  side  in  which  there  wci-e  no  svniplinns  of  paruly^iH  whatever. 
And  many  liiinors  have  Ixt-n  found  in  and  alMUit  the  cerebelhim 
which  have  failed  to  prmlnce  the  ortlinary  xymptonia  of  brain  tumor. 

■  IWIiner  klm.  Woch..  1S91,  Na  10.     Se«  akg  WiUiuiw,  Laocet,  October  14,  I88S. 
«K.  SI-iyt-T,  IniuiR.  rJi*crt.,  Berlin,  1891. 
*  IntncnuiiJU  Tuiiu^iM,  jt.  VI. 
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Tumors  upon  the  Iwsc  of  the  brain  may  aleo  be  found  involving 
structures  wliirh,  durinj^  lifi',  !i|»ix'«r  to  Iiavt;  Ir-ch  wipabU'  nf  (.-nrrving 
on  their  onliimnr-  runc-tiuua.  Thus  a  child  uudcr  my  oltservaLioa 
suffered  for  five  moutlis  from  oecu^^ional  convulisiuuB,  from  hea<lache, 
fnun  upastid  parapli'frui,  hut  had  no  diftirully  whatrver  of  virion,  and 
no  panilysi.-*  of  the  cRiiiial  nerv(«.  T\w  aiitnjwy  showed  a  hirge 
tumor  u|Miii  the  Imu^-  ia  iht*  nuiliiiii  line,  thnm^h  whirti  lioih  the  opiie 
nerves  pii(**il  and  in  whirh  the  optic  eliiainni  hiy.  It  must  have  rested 
upon  all  the  motor  ner\'es  of  the  eyes  and  oomprcsscd  the  fifth  nerve 
on  both  sides.  Tliis  tumor  had  pn^wn  upwani,  filliiif;  Ijoth  the  lateral 
veiitrieles  and  obliiemtiuj;  the  third  ventriele  entirely.'     (.Fij?.  20S.) 

I  have  «een  a  t\unor  of  tlie  metluUa  ohhmgjita,  an  infiltrntinp  fjHoma, 
whieh  pnxluoed  an  apparent  uniform  incrtww  in  size  of  tiie  entire 
nuflnlla  Ut  iloubic  'its  ortlinary  dimen>)ionA,  but  in  whieh  there  were 
abHohitelv  riu  w^nK  of  any  disiiixe  of  ettJier  eraninl  nt'r%'(«  or  triiets 
passing  tlin.)u^h  this  important  part  of  the  nervous  F^ystera.  The 
patient  iiad  hc'Sflaehes,  dli^hi  optie  tienritis,  o<.-eat»ional  eonvul^^IoDS,  and 
a  slij;htlv  stag^rinfr  put,  wliieli  led  to  the  dia^iosiH  of  tumor  of  the 
cerebellum.     (See  !■>.  249.) 

It  is  thuA  evident  that  tumors  in  the  various  parts  of  the  brain  suh- 
Btnnee  may  develop  and  assume  a  oonsidenible  size  without  pnxhK^ing- 
elianu-terifttie  «ymptonu?  either  of  a  local  or  of  a  (reuend  tvpe.  Sueh 
eaue?*,  however,  are  fan-,  and  the  tsire-ful  observer  will  usmilly  l>e  able 
to  diaf^iosticate  a  brain  tumor. 

The  symptoms  of  bniiii  tumor  an-  very  numerous^  but  fur  purfioses 
of  convenience  may  be  Bei>aratod  into  two  cate^fyriea. 

I.  General  mymptjmiA  ilue  to  the  cxifllenee  of  a  in>w-gmwtJi  irrt-- 
spectivc  of  its  |MM*itiou.  Tlief#  are  Iieatlaehe,  geneml  eonvnlf^ions, 
tlouble  optie  neuritis,  and  optio  atropliy,  elmnges  of  diHjHksitiou  and  of 
mental  power,  vumititifr,  vertigo,  insomnia,  ehan^H  in  the  pulat-  rate, 
attacks  of  syncope,  ptdyuria,  an^l  progres?iive  malnutrition. 

II.  FfH^  Hymptums  of  the  diuease  in  the  cr>rlex  of  the  bruin  or 
beneath  the  rt>rtes  in  the  projection  tracts  which  join  the  cortex  t*>  the 
various  Rnbeortieal  centres.  Tht^e  .Hvmptoms  are  unilateral  spasms, 
niniio[i]f'pia,  or  )u>miph-;rla,  {vi ne^^thei^ia  or  anH^t)ie<tia  in  i»w  or  mure 
limbs,  hcmiauojwia,  and  the  various  tbmis  of  aphasia.  Affections  of 
the  cranial  nerves  and  Imiul  |NirlR  of  the  hraJn,  which  <M>enr  wiUi  lumorH 
in  the  basal  jL^n^tia  and  cerebnd  axis,  or  cxti-mut  to  tlie  bnitu  upcjo 
the  base.  The^  latter  symptoiiM  an?  t'rc<|uenrly  very  complex,  as  may 
be  RupjMiseil,  when  it  is  rememl>ereil  that  the  twelve  cranial  nerves 
bavf  extensive  nuclei  of  orij^in  uihI  a  htu^  courH>,  and  that  nil  tvin- 
oeetion  between  the  extcnial  world  and  the  brain  pasevs  through  the 
wrebnd  axis. 

In  the  vast  majority  of  cases  of  brain  tumors  we  find  some  of  these 
general  and  fw:d  symptoms  po'sent.  And  frrtm  their  eombiuatioD 
and  the  order  of  their  development  it  is  usually  ponsible  to  arrive  at  a 
definite  diagriiKiis.     TIu9M>  (fymptoms  must,  therefore,  tie  studied  with 

care. 

■  TnoMcUons  Amer-  Kcarol.  Amoc^  1891,  Starr,  Brain  IVionr. 
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I.  General  eymptoms  occur  irrti-peclive  of  the  locatlun  of  tlie  tumor 
8m)  dejMind  upon  its  rapidity  ofgmwth,  its  vast-ularity,  and  its  patho- 
logical character.  They  vary  in  severity  from  time  to  time  prolmhly 
in  ao('on]aii<%  with  the  activity  of  the  jmlhologicat  priM^Bt*  going  on  in 
and  uhuut  the  tumor  and  witli  tlie  couclitiun  of  blood  supply  in  the 
brnin.  When  a  tumor  is  gniwing  rapiiDy  they  are  very  severe; 
if  it  rcniaiu  stationaiy  tliey  may  almost  disappear.  Tliey  are  often 
affected  by  ihoi^  ageuts  which  produce  a  tcinporury  cerebral  hypei'- 
sniia  or  anemia,  auch  an  hot  foot  baths  or  gcueral  hot  batliH. 

Headache  is  tlic  most  prominent  and  cf>n!itfint  symptom  of  brain 
tumor.  It  varieit  in  severity,  but  \»  intually  very  iutenr^.  It  may  l>e 
intermittent,  it  may  recur  with  periodicity,  is  usually  worse  at  night 

Fio.  2»3. 
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I'^iiiii  and  rmdiy  riniching  Ibe 


in  syphilitic  cases,  worse  on  waking  in  other  cases,  is  increase<l  by 
pliysical  effort  or  mental  strain,  or  emotional  cxeilement.  It  may  be 
a  dull,  conliouous  pain,  with  paroin'smB.  It  varies  in  its  location,  ia 
Uijually  frontid  or  orHpitiil,  anil  the  situation  of  the  \yam  rarely  indi- 
cates the  situjUion  ot"  ilit  tumor.  If,  hwwever,  tJic  pain  is  conMuntly 
Imyitcil  in  the  ()c<-ipital  rrgiim  tho  tumor  is  pmhahly  in  (lie  |MvsIeri<ir 
fonsa.  The  jKiin  iw  ofli-n  lu^M'iiititl  with  indefinite  cerebral  wnsations 
d(!Si^nlM!(I  Its  futut-ss,  pressure,  oiufu.sioii,  tiglitnt-ss,  as  if  a  luind  were 
dniwu  aboul  the  furt>heiiil,  and  these  give  rise  to  great  discomfoiL  In 
infanttt  the  eslKteiH>c  of  heiultK'he  may  Ik'  inferred  fitim  constant  motion 
of  tiie  head,  fi-om  movonients  of  thu  liandji  gnusping  tlu^  brad,  or  pull- 
ing the  hair,  and  from  sudden  outburstR  of  screaming  witlitml  otlier 
ascertaiaable  euuse.     Headache  i^  probably  less  severely  felt  in  <iises 
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of  tumor  in  infants,  ft»  tbc  opening  of  tlie  suluroa  miiy  prevent  tlie 
extreme  <Ii^nr  ttf  inlnirniiiiiil  pn^-wtnt-  to  wlitch  tlic  hc-:i(!:n'Iic  is  rliicflv 
aBcribtHl.  In  adults  tlie  lifadarhu  prcveuts  tlio  patJcut  I'mni  making 
^tuiy  phy^icjil  or  meuUil  excrtiou,  aiuj  lends  to  a  dc^re  forsccdusiuu  uiid 
quiet. 

Tlie  cimiies  which  are  RiippoMnl  to  produce  the  headache  are  the 
iinTi'ji«'  i)f  lln-  iiitmrniiiial  presRUiT  ninE  tin-  p(iiisi'i|iicnl  Kln-Irhiiig  of 
the  meiubraues  ;  tht'  existence  of  elViisiou  into  tlie  veiilrieles,  which  is 
a  fivqnent  aeeompaiiimcnt  of  a  tumor  ;  the  variatious  in  the  cerebral 
rireidalinn  pnMluced  by  the  pressure  <>f  the  tumor,  or  the  direct  iovolve- 
mcut  of  the  wnsitive  dum  umter  and  branches  of  the  fifth  nerve.  Such 
effW^t**  of  the  preaenee  of  a  tumor  are  more  likely  to  follow  wlieu  the 
new-)»T«wth  is  in  die  i>o8terior  cranial  fo-wn  un<ier  the  tentorium  ecre- 
belli,  ami  in  sm-h  eaww  h«i<liiehe  i»  m<i«t  i-nnstaiit  and  most  wvere. 

The  htraditelie  \h  nft'-n  iisstM-iiitisI  with  h  niarkiil  lendcnieiw  of  the 
head  to  iien'us-sirin,  and  if  this  is  not  due  to  st'nsitivfneKi)  of  n  single 
nene  tnink  it  is  a  very  valuable  sijju  of  the  IikmIIou  of  u  tumi»r.  Such 
a  tenderness  to  percussion  is  more  commonly  found  in  tumors  lyinjf 
juMt  beneath  the  Ixtne.  Flatnesn  to  ausculatory  percussion  can  be  de- 
tected ov*-r  a  luicuir  in  fonie  eai'eji, 

Oeneral  ConTulstons  are  the  next  most  frequent  symptom  of  brain 
tumor.  Tiiey  are  |mrtiriilarlv  llidiht  lo  ciccnr  as  an  eurlv  symptom  in 
children,  hut  may  also  l>e  the  first  symptom  of  tumor  in  adults.  Thus, 
in  a  patient  of  mine  from  whom  MoBuniey  removed  a  larjje  sarcoma 
of  the  frontal  lobe,  the  first  pyinptum  was  a  general  convulsion  which 
oecurre<l  two  months  iK-fore  the  ht-adaeho  tM>guu,  and  was  never 
repeal**!  during  tlie  three  years'  ri>urse  of  the  disease.'  In  another 
p;itient  under  my  cure,  who  gubsefjuently  developed  all  the  general 
symptoniw  of  l)nMu  tumor,  jri-nenil  convulsions  ocrurre*!  at  intervals 
during  three  niouths  Ix^fore  uuy  otlur  symplom  appeared.  A  case 
diagno^iiated  us  epilepsy  has  already  been  mentioned. 

It  is  not  nneommnn  to  fiml  convuUionft  nccnrring  at  im^ilar  inter- 
vals fmm  the  onset  of  the  di.'Ksisc  to  its  termination.  Thev  may  l>e 
slight  in  degri-e,  almost  of  the  nnturr-  of  petit  mal,  with  u  siiddi-n  Ifisa 
of  consciousness,  or  this  loss  of  consciousness  may  be  attendc*!  by  u 
little  twitching  of  (he  face  and  eyes,  with  stiflening  of  Uie  Wck  and 
extremities,  balancing  movementa  of  an  automatic  kind,  which  prevent 
falling,  and  then  recover^',  or  they  may  have  all  the  general  cbjiraetcr- 
i«tit«  of  a  geuend  epileptic  seizure  followed  hy  coma.  Sometlraesa 
peculiar  general  tremor  follows  the  attack  and  may  last  for  an  hour  or 
more. 

General  convulsions  may  be  a  culmination  of  a  local  s{Mism  ;  hence, 
wherever  a  wmvulsion  "Krufs  particular  inquiry  is  to  be  made  as  to  the 
manner  of  its  iH-ginning,  and  die  jwtient  is  to  Ik.'  cJirefnlly  obser\-ed  ami 
injrtnictwi  to  watch  for  a  confirms  aura  on  the  next  occasion.  The 
giftT^ifiiainee  of  ItNid  spnAm»  will  he  discussed  in  the  next  eection. 

Convulsions  are  usually  indicative  of  rapid  pn^rnss  in  the  new- 

'  Boe  Amerion  Joonnl  of  tb«  Medina)  Scienc«t,  Jaxuurj,  1803. 
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growth,  of  efiusion  into  the  veutrinltti,  of  Iiemorrha^  within  the  tuuior 
or  of  a  sceniMJary  urti-etion  nt*  thi'  inenlttgt-s.  Tlioy  may  orrur  fnun 
tiintura  situated  auywherc,  unil  Iiuvl*  uo  Hi^niiticunri'  a.t  a  tliugiio8lic 
symptom  of  Uit<  ltH\-itiiiii.  JKiilh  not  infreiiucntly  m-i^ui-s  in  (.hiuvuI- 
stons  ill  brain  iiimnr,  iind  hetKva  ilt-'vclopmeiit  or  rapid  increust*  of  this 
symptom  is  a  sign  of  dmiger. 

Ohanges  of  DispoHition  and  of  Mental  Power  occur  in  the  coarse  of 
brain  tumor  with  considerable  frequency.'  In  children  this  symp- 
tom is  quite  noticeable,  the  child  boc^imes  fretful  and  irritable,  rofusei* 
to  notice  Ita  toys  or  to  phiy,  or,  if  it  does  so,  soon  bpconics  wearied,  and 
requireM  eipnslsmt  attention.  It  may  iRi-onie  indiffereul  to  things  in 
which  it  wiis  ffirinfrly  iiilfn-slt-d,  pn-fer  to  II*'  ilnwii  mid  (<■  kirp  quiel, 
in  a  manner  unnntund  to  a  healthy  ehild,  and  may  even  heifjmc  K'm- 
nolent  and  letliarpic,  or  it  may  have  apparent  atln4-k>«  of  fjin.iele»s  ler- 
ror.  In  adulta  the  mental  dulnefw  is  veiT  noticeable.  The  ]K)tient 
lakes  little  interest  in  his  onlinarv  surntnndinjrs  or  iiU8ine.«!?,  and  is 
content  to  sit  or  lie  fi>r  hours  dninj;  nothing  aii<l  ap|Ktn'nlly  with  a 
vacant  mind.  Snoh  a  patient  is  easily  artmseil  and  replici^  inlelli^nlly 
to  qucittioiis,  but  cannot  lie  considentl  In  a  normal  ^late  nf  mentjd 
activity.  On  the  other  band,  mieh  a  jKilient  i^  ni»t  demented,  idtbnn^h 
late  in  the  course  of  the  disi^nae  a  e<>udill(in  appp)!iclnu';  dementia  is 
quite  often,  observed,  especially  in  tumors  of  the  frontal  lobea.  Attacks 
of  maniacul  excitement  have  Ix-en  ree«mled,  but  are  very  rare.  The 
iwual  mental  slate  prostntin  bniin  tumor,  afU-r  it  has  esisted  for  a 
period  of  six  months  may  In?  describeil  as  one  of  ajwithv.  These  syni|>- 
tonw  are  probably  r^'fenible  to  an  interfen.'nce  with  the  pn.»e«,'K>'<'-S  of 
association  upon  which  all  thought  depends.  Somuolenee  mny  be 
associated  with  this  apathy.  In  the  case  of  a  tumor  of  the  frontal  lobes 
and  corpus  callosnm  '  mental  apathy  wa.s  tlie  chief  symptom  fnmi 
beginning  to  end.     (See  Fi<;.  25o.) 

Doablo  Optic  Nenritis  and  Optic  Kerve  Atrophy  are  Ter\*  important 
diognostlo  sj-raptoms  of  intniernnial  tumor.  Ncurilis  is  usunlly  a.-wii- 
ciat<>d  with  other  signs  of  increased  intracranial  pressnr*?,  but  may  necnr 
without  such  pressure.  It  is  present  in  80  per  cent,  of  the  aises.  A 
raarketl  degrct^  of  optic  nenrilis  may  exist  without  any  imi«iirraent 
of  vision.  When  the  patient  shows  imjiairment  of  visual  power  or 
limltntion  of  the  vismil  field  for  triors  or  for  light,  or  is  becoming 
blind,  it  will  be  found  timt  optie  neuritis  or  optic  atrophy  is  fully 
dev(;lo[ie<l.  Sudden  loss  of  vision  aji]iejirs  t<i  lie  more  e4>mmoidv  noted 
in  histories  of  children's  cases  than  in  thosi;  of  adults,  poj^sihlc  because 
a  gnidmd  hiss  of  sight  is  not  delected.  It  is  tnie  that  hydnx-ephalus 
may  cause  choked  discs,  and  hence  from  tills  symptom  alone  a  tumor 
cannot  be  <liagnosticate4l.  But  in  caj^es  where  the  diagnosis  is  difllcult 
no  more  important  objective  evidence  <»f  brain  tumor  can  i>i;  found. 
A  limitation  of  the  visnal  field  for  colors  and  an  interlacing  of  the  blue 
and  re<l  color  fields  may  occur  before  the  neuritis,  and  always  aocom- 
pmiee  iU 

'flchiutcr.  pKrchiwhe  fltOntnimi  U-i  HirnOiiiiomi,  StoUfpul,  1002. 
*  R.  G.  Fnuuna,  American  Joumiil  of  the  Mediokl  Scienves,  Jua^  1896, 
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Tomors  of  the  ocrobcllum  and  corpora  qnadriiremiim  and  tumors 
upou  the  ham  of  tlie  l)raiu  aud  in  Uie  basil  pia^lia  pniduce  optic 
neuriti.^  more  coimtantly  and  earlier  in  their  (xnir*»e  than  tumors 
situated  ill  the  cortex  or  centrnm  ovale.  Tumors  within  Uie  pona 
itHeir  ari-  h^srt  lialile  to  rauM>  optic;  neurititt  than  thurn:  oul^idt;  nf  the 
pons  OQ  the  Ita-se.  Optie  neuritis  is  UMmlly  double,  thntigh  it  iilwavrt 
aplMiirn  fir>*t  in  inur  eye,  and  is  nm'ly  eijnally  iiitiMiso  in  l>nth  eyes ;  but 
in  a  few  e:ises  it  luia  been  fnuud  lu  one  eye  only,  and  then  is  tliuught 
to  indicjiie  dl-ieiuse  of  tlie  ner\'e  in  tlie  orbit  or  in  front  of  the  optio 
chiasm,  rather  than  a  ditftant  tumor.  For  the  exaet  ehanj^es  in  the 
retina  and  for  ihe  iBitholoKi«d  eauses  of  optiu  neuritis  the  reader  la 
refein-d  u>  ('hapt»T  XXXV.' 

Vomiting  in  a  t>ymploui  of  brain  lumor  mure  fnN|uently  o1>!!«rv'ed  in 
children  than  in  ndulta.  It  may  or  may  not  be  Breoni|umied  by 
nauaea.  It  may  m'eur  aeciden tally,  without  sptH'ud  Mation  to  the  time 
of  menlH,  or  it  nuty  be  (to  eontinuouif  a^  to  ihreuleu  inanition.  It 
octmrs  nut  iul're<)uentiy  on  any  movement  of  the  he:id  after  the  patient 
lias  lx«n  eonfincil  to  \w[  lor  some  time,  aud  then  it  is  usually  associated 
with  vertigo.     It  also  frequently  accompanies  sevei*  heudache. 

Vertigo  is  a  common  m-mptom.  The  patient  fi-eU  A'lrxy,  feels  him- 
self turutii};  or  fallinjf,  aud  thiii|^  abtiut  him  appear  to  he  in  nidtton. 
He  gra8|w  at  near  objects  for  support,  <»ver8  his  eyes  with  liis  hands 
or  lice  down  on  the  floor  and  erie-sout  with  iKnvildermeut  and  distress. 
Like  vomiting,  vertigo  may  Ijc  cxeitcd  by  clmnpa  of  position.  It 
0)¥ur«  at  intervals  in  attacks  of  short  or  long  duratiou.  It  oeeurs 
mure  fretjuenlly  with  tuninrti  in  the  posterior  fi>sKi,  in  the  eerehellum, 
or  [joiis,  or  on  the  Uute  involving  the  auilitory  ner\-e,  than  with  tumors 
elsewhere.  Such  attacks  of  verligf»  art-  nut  U*  l>e  eonfoundi-d  with  the 
sli^it  constant  vertigo  due  to  double  vision,  and  (*eeondary  to  jwiresis 
uf  the  thinl  niul  sixth  nerveii. 

Insomnia  may  in-  dui-  t4)  disturbances  of  the  cerebral  cireulation  or  to 
the  intensity  of  the  other  gt-neral  fiymptoms,  jind  is  much  more  rarely 
oomplaiaed  of  in  cases  uf  ttwior  in  cliildren  and  youth  tlian  in  adults 
suffering  from  sy)>hi)itic  tumors. 

Fever  and  Changes  in  the  Rapidity  and  Rhythm  of  the  Pnlse  have  been 
ob.siL'rve<l  iu  the  <N(Ul"Sf  of  bntln  tuniors.  The  fonncr  is  as<.Til>c<!  to 
inflammatory  clumges  iu  tlie  bniiu  or  meninges  as  a  complication. 
The  latter  Is  regarded  as  evidence  nf  increased  iutraimnial  ]>r(«sure. 
Slow  and  im^dar  pulse  is  ihe  form  usually  note<l,  hut  toward  tlie 
eloae  of  life  very  rapid  pulse  has  lid-n  ohs*T\'etl.  Irn-gular  or  Cheyne- 
Stokes  respiration  has  alsu  been  noticed  as  a  terminal  symptom. 

Oeeasiouully  attacks  of  syiieojie  oeeur  in  putieJits  with  lumor  nf  Uie 
posterior  fossa,  and  a  general  feeling  of  wenknesti  is  nut  infrequently 
eouplaineij  of.  Polyuria  and  glvo^nria  may  develop  iu  the  counw  of 
brain  tumor  '  as  a  symptom  of  increased  pressure.     It  has  been  found 

'  Wcf  (wiwoiiillv  Kniw,  The  Kvo  in  (iriu-nil  l>ii>eiMi«,  Willinni  Wood  &  Co.,  ISOS. 
*  Rothmuia.  2eibichrift  f.  kliiu  Med.,  IdDS,  xxiil,  p.  339. 
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also  in  small  tumors  of  the  medulla '  as  aa  evidence  of  irritation  of 
the  vajjiis  uuekius. 

A  vim  of  t<'ni IK- nature  in  the  scoJp  over  the  tumor  has  been  oliscrvoH 
in  u  few  cases,  but  is  not  a  uuifurm  or  reliahle  symptom  of  bmiu 
tumor. 

A  unilateral  iliiekeiiing  of  ihc  rraniiil  bnncfl  inrlutilng  the  fixv  has 
been  obwr\'tHl  in  n  few  raws  whtTu  the  tumor  grew  I'rum  the  dura. 

The  combination  of  sevcnd  of  these  general  symptoms  in  any  aifle 
should  l«ul  to  a  strong  suspicion  of  iutrdcrauiiil  tumnr.  When,  in 
addition,  toc:)l  symptoms  arc  added,  the  diagnosis  should  out  lie  diftx- 
onlL  In  all  cases  the  onset  of  the  gcne-Tol  s^nnptoms  is  gmdual,  tlieir 
intensity  incTWLfioj^  ns  time  jfoes  on,  nuil  a  careful  study  of  their  niixle 
of  development  and  pntjrif'M-S  isti  jrre»t  aiti  in  tlie  diagnosis  of  llie  kind 
of  tuintif  present,  of  its  size,  and  of  tlie  rapidity  of  its  growth. 

Tlic  distress  produti-d  by  tlie  general  symptoms  is  usually  much 
greater  than  that  caused  by  the  loeal  s}'mptoms,  and  consequently  treat- 
ment is  oi\en  retjinitsl  for  their  nlleviaiion. 

The  Focal  Symptoms  of  bmiu  lunior  depend  entirely  upoo  the  situa- 
tion of  the  tumiir. 

A  distinction  is  made  between  direct  and  indiivet  foeal  8ymptoms> 
tiio  first  being  due  to  irrtlatlon  or  deslrutititiu  of  a  limited  area  by  the 
tuuinr,  the  stroud  being  liue  to  interference  with  the  fimelion  of  an 
area  by  disease  at  a  distanee  from  it  which  impairs  its  cireulatton  or 
eaiLscs  pressure  uptiti  it.  Thus,  a  tumor  of  the  ceivbellum  may  eause 
iueoordimition  uiid  vertigo  as  diret^t  symptoni-s,  and  also  vmine  punilysis 
of  Uie  sixth  and  seventh  cranial  nerves  as  an  indirect  symptom  of  dis- 
placemetit  of  the  pons  Varolii  to  one  side,  which  stretches  tliese  nerves 
umhity.  Tumors  usually  cause  botli  forius  of  focai  symptoms,  and, 
therefore,  much  care  must  be  given  to  the  question  of  tlieir  signitioance 
in  any  ease. 

Focal  symptoms  may  further  lie  diviiled  broadly  into  two  clasmcs, 
tliose  pitxluccd  by  tumors  iu  the  cortex  ami  cerebral  hemisphen?s  and 
those  produtxxl  by  tuniora  npon  the  Iklsc  of  Uie  bniiu  alTectiug  the 
cntnial  nerves.  Refcrenec  may  be  maile  to  Chapter  V.  upon  the 
diagn<:«is  of  brain  diseases  for  a  special  consideration  of  these  \'ari- 
ous  symptoms.  With  the  anatomy  of  the  brain  in  mind  it  is  not  diffi- 
cult to  undcrstiufl  the  various  loeal  symptoms  that  may  arise  from  tlie 
existenoi>  of  brain  tumor  in  tlitfei'ent  localities.  It  should  be  remem- 
bered, however,  that  a  ujmir  of  very  slow  growth,  which  compreasea 
and  diws  not  infiltnitc  the  brain  may  exist  in  auy  itxntiou  without 
neeessiirily  producing  foe;il  symptoms,  until  it  liiis  attained  a  consider- 
able size.  It  is  evident  that  a  ningle  tumor  rarely,  if  ever,  pnwluccs 
a  large  number  of  focal  symptoms  but  that  all  tumors  lying  in  any 
given  location  will  pnidnce  the  samn  symptoms.  It  is  also  evident 
Uiat  tumors  will  almost  always  produce  unilateral  symptoms,  inasmuch 
as  they  rarely  1'*'  exactly  in  the  mi'di:m  line.  And  even  the  tnmors  of 
the  corpus  ualloeum,  of  which  about  twenty  have  l>een  reoorded,  Irnve 
'Dc  JoDge,  Aivb.  f.  Psyctu,  xiiL,  p.  6S8, 
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raroly  been  so  cxiirtly  nietliau  in  their  situation  as  to  give  rise  to  syra- 
metriciil  t^yiiiptoraH  iipixi  Iwith  sulea. 

The  t'wal  )*yiii|>toins  uHuiiIIy  ct»mmen(W  gTBdiially  and  are  Umlteil  iu 
exteul,  l)iit  JQcrcxsL'  stci'lily  as  ilie  tumt)r  jjiitws. 

The  Tocil   SymT>tom9  of  Tamors   of  the  FroutAl  Oortex   may  be 
eDuraeratcfl  as  follows  :  inuiitai  Inactivity,  foi^tfuInDfts,  lack  of  Judg- 
mi»nL,  dwiilixl  i^han^  in  oU-inuiter,  irriinhiJilv  of  tem|j<T  iitnl  iinuKual 
stupiJity,  an  iiiability  l«  conuentmte  thu  atU'ntion,  to  think  rnnnootcdiy 
anil  oontuuMMwly,  to'leani  «L-iily,  tn  «xorci,'*e  wlfW-ontrnl,  l:istly  atttatfi 
uppmuching  mild  demeatiu  without  dcIuMionif,  in  which  tlic  patient 
may  beoome  dirty  a.n:l  disrej»ar-l  all  refltrainta  of  decency.    These  symp- 
tinw  are  eapecialty  m:irkoil  in  tumors  of  the  Irontal  cortrx  and  subjaRent 
white  matter.'     They  are  not  pn'.-M'ot  in  tnmnrs  lying  uptn  the  hme  of 
the  t'niiital  roi^irtn  on  tho  orbiTal  Ixmi'.     They  rarely  appear  in  tumors 
ia  other  regions  of  the  cortex  until  the  last  stajte  of  the  disease,  when 
the  intracranial  prowmre  is  verj'  fjreat,      A  decided  ehan^  in  eharactcr 
and  disposition,  a  mental  apathy,  and  a  tendency  to  sijmnulence  imist 
l)c   rejranie*l   as  a   local  sitrn  ol'   frmiuil  lobe  discuse.     Tlicre  is  ud  ap- 
parent way   to  detect  from  the  iuent;d  r^'mptoins  in  which  lieniisphere 
of  tlie  hrain  the  tnmor  lies.     It  is  true  thai  much  uf  our  c]ioug;ht 
IS  dc|>endcot  upon  the  integ^rity  of  our  speech  centres,  and  hence 
the   h-sions  of  llie  left  hemisphere,   if  they  interfere  witJi  the  use  of 
language,  or  even  of  the   r«^^^olIee(ii»n  of  wonli*,   ajtpear  to  give  rise 
tri  mental  confusion,  which  is  not  so  nolioenble  in  lesions  of  the  n^hi 
hemisphere.     But  it  is  not  possible  to  Iw-jite  all  mental  action,  as  has 
l»eea  done  by  I'heljM,*  in  the  left  frontal  lobe,     A  cousideration  of  the 
facta  known  reganliiig  tlie  wide  dij*Heniination  of  memory  pictures  over 
the  entire  hemit^pheiv,  anti  tJteir  fumlamenlal  ini]K>rt&nee  in  all  tliink- 
iug  i»  sufHuient  tu  pn>ve  that  mental  activity  ie  nut  a  funetion  of  any 
one  n-giitn  of  the  brain.     (See  paj^-  134.)     The  diagmtsis  of  tumor  of 
the  fntntid  IoIks  is,  therefore,  nirely  made  from  a  study  of  direct  focal 
symptoms.       It   is  to   lie  n-raemlK'rifl,  however,  that  a   tumor  when 
situated   iu  other  rc^oiis  of  the  cerebral  hemispheres,  excepting  only 
the  temporf>-sphcnoidal  lobes,  will  produce  other  direct  focal  symp- 
toms, the  absence  of  which  may  lend   to  the  siispioion  that  a  tumor  is 
situated  in  the  frontal  lol>e. 

Tumors  in  tlie  fnmtjil  lolie  fnx]Ui'ntlv  i)nxhicc  irritation  of  the  cor- 
tex. While  such  irritation  is  limited  to  die  Imntal  cortex  we  have  no 
evidence  of  Its  occurrence,  but  when  irritation  starts  from  the  frontal 
n^oa  it  fre4|uei)lly  appcirs  to  ra<liat(*  iKiekwanl^  und  llins  involve  the 
cent  nil  rep-ion  of  the  brain,  and  under  these  circumstances  localized 
spai<ms,  pancT^tliesia,  and  panilysii*,*  on  tlio  opposite  side  nu»y  o'-cur. 
Stewart  has  noticed  a  loss  of  the  superficial  abdominal  an<l  epigastrio 
reflexes  on  the  aide  opposite  to  the  tumor,  atid  a  marked  tremor  of  the 
Jimbe  00  the  Kime  side  as  the  tumor. 

^  Fvrri<-r,  Ijuicm,  June  *,  IS!V». 

*  All it-ri  1^(11  JmniiJ  of  ilu'  Mi>li<iil  SriciirnTJ,  April,  100% 

*  See  a  auc  oi  my  own,  dtowo  (n  Vig,  2i9. 
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Hruno '  has  carefully  reconled  three  cases  of  frontal  tumor  in  which 
thtTL"  liml  K't-n  eoini'  iii.t1url«iii(t?  in  the  Itnlanfiiig'  puweniiMl  h  stagger- 
iujf  piit  similar  lu  that  nhsiTvecl  in  cert'lH-lhir  tll;^ni«c;  hut  this  nyiup- 
tom  has  not  Ixi-n  iiiiihirriily  notuH^l.  It  is  ktniwii  (hut  (lie  froutaJ 
lolx;8  uiul  et'rehi'llar  hcnii^plKTcs  liave  u  crosst'd  tHmiiwrtiou,  aud  it  is 
poatiible  that  tliis  evniptom  miiy  prove  of  Bouie  dtagnos^tic  value  if  !.■*>□- 
firmed.  It  may  h:ive  li«'fn  due  to  an  irritjitirn  of  tlie  rcrel>elhini  con- 
veywl  ahmg  thr«L'  (rnnTK^Jtinff  tracts. 

Tumors  Bitunttil  hi  the  third  frontal  M>nvohition  of  tin-  left  lienu- 
sphere  in  riphl-hanJ<:ii  persons  and  of  the  right  heniisphen*  in  lef^- 
hnnded  jK-rsons  proiluce  motor  aphasia  witli  iigrap^'^i  '^"^  |«itii'iit  lieiug 
ahle  to  understiind  lunjiuape  both  \vritton  and  gfwvkcn,  but  bcinj^  unable 
to  pive  expression  to  his  idea*?.  AVhen  tliis  sytnptom  develoiw  as  the 
result  (if  bniiu  tumor  the  (hsturtmnce  of  ^peeeJi  ift  jfmdual  in  \t»  onset, 
the  patient  notieinjf  fii-st  a  her^itancy  in  spooeh,  a  Irj^  of  words,  and 
|K)KriiIdv  a  iiiiKUw  cif  words  Iw-ftiru  he  IfiK-s  the  power  of  oxpreiwinn. 
TIh'  Hpliasia  in  lesw  eiiniplete  in  hnnn  tumor  than  in  those  n|>oplwliu 
conditions  wliieh  arc  the  eonimoii  eans*e  of  aphasia. 

Tumors  Involving  the  Motor  Area  of  the  bnu'n  give  rise  to  spagms 
or  piiralyt^is.  The  t^peeial  functions  of  tlie  motor  oreat  are  di.iplayed  in 
Figft.  34  and  35,  and  tho  symptouis  thatan^  pixtilueed  by  a  tumor  bej^iii- 
uing  in  any  portion  of  this  area  are  easily  dedupin!  from  reference  to 
these  fijpres.  If  tlic  tumor  \&  conical  it  almost  iuevitaldy  f^ives  rise 
to  tonic  or  clonic  couvidsions,  oceurriujjf  at  iuter\'aliJ,  eitlicr  liiuitcti  to 
one  part  of  the  body,  euoli  as  the  face,  or  hand,  or  foot,  or  extemlin^ 
from  the  part  first  invadcil  to  other  [larts  in  a  th'linlte  onh-r  of  sucees- 
sion,  the  extension  being  commonly  from  face  to  arm,  to  liodv,  and  then 
to  leg,  or  in  the  reven*  orrier.  Such  attacks,  first  diserihed  by  Hu(;h- 
linga  Jackson,  arc  known  aa  attacks  of  Jackfiomau  cpilcp^.  If  it  be 
remembered,  that  the  irritation  starting  fn)cu  one  part  of  the  cortex  and 
radiating  outward  to  other  partt?  prtRlm-es  a  spa.'>m  l)ep:inniiig  in  the 
muscles  represented  in  the  centre  first  irritated,  and  extending  to  other 
mitstdefi  represented  in  adjaeeot  centres,  it  will  bo  e\ndent  that  the  exact 
order  of  tho  spusm  aids  one  to  determine  llie  situation  of  the  tumor. 
A  eonvuLsion  iH'ginning  with  the  turning  of  the  head  and  eyes  to  one 
side  indi«ites  a  tumor  situated  in  the  anterior  uiiddle  portion  of  tlie 
motor  zone,  and  if  that  irritation  extend.^  (nmx  tins  point  backward  ot 
downward  the  Hi>asm  will  extend  from  head  and  eyea  to  arm  or  face, 
respectively.  The  situation  of  several  tumors  which  prodnccd  sueb 
local  qMiams  is  shown  in  Figs.  30  to  4-1,  pages  93  to  9o. 

Therefore,  the  point  of  U-ginning  of  a  spasm  and  its  onler  of  ex- 
tension arc  the  most  im|tortant  localizing  symptoms  of  brain  tumor  in 
the  motxir  area.  Such  a  spasm  is  usually  followed  by  temporary 
paralysis,  and  as  the  tumor  iucreases  in  size  and  the  spasm  increases 
tu  frequency  and  extent,  the  paralysis  may  remain  ])ermanent  between 
the  sjinsiiis.  Spasms  due  to  cortical  irritaliMii  are  aInioKl  invariidjly 
Attended  by  numbness  aud  tingling  in  tho  part  6rst  affected  by 
1  DeutAshe  awdidnucba  Woduudhiifl,  1892,  p.  138L 
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epaamHf  so  that  Bueh  a  tiugling  is  oflen  a  valuable  imlication  of  the 
locatioii  of  irribitinn  in  tin;  w^rtrx.  This  ting:ling  may  <'v<:n  prei«de 
the  8|>asni,  liiul  has  Xyevn  t«mK«l  by  Sejruiii  tin-  "Kipiiil  nyniptoin  "  of 
a  corticiil  ifritatii'ti.  When  such  a  piinesihfsia  is  n  p«?rmniicnt  symp- 
tom the  tumor  U  more  Ukoly  to  be  sitmited  behind  Uie  tissiirc  of 
RoIau<lo  than  in  front  of  it.  When  the  irritation  produced  by  a 
tumor  in  the  mot<ir  zone  is  very  intent,  the  local  spiism  after  extend- 
ing fmm  itru-  llnib  to  (he  i-niin*  sitle  nf  the  IkhIv  may  even  lnjcnrae 
I^MH^nil,  1h>  iL**<>clatoi  with  loaa  of  eoufw-ioiwuew*,  aud  tomiinnte  as  a 
general  convnlsiuii.  While  sneb  an  onliT  nf  extimt  prwoding  tlio 
general  wnvulsion  is  of  preut  diagnoslic  imptsrlam-e,  a  jreneml  ctmviil- 
fiion  bepnninj;  suddenly,  with  I«ws  i>f  iwiiiwiousnet's  and  witliont  any 
local  spasm,  is  not  to  be  rcfpinh'd  a.s  imlii-jiiive  of  ilii^ejise  in  the  motor 
area.  There  are  oases  of  brain  mmnr  in  which  the  motor  area  haa  l>een 
gi'iienilly  ciimpressed  and  ilcAtR)yed  without  the  production  of  these 
loeal  HpiLsnis,  but  wiili  »  progressive  and  icierc-iising;  jHindysis  alone. 
It  is  ihiiUjHiht  that  HMteh  a  pariilysiH  not  asMKnaUnl  with  t^jiasm^  indieate^ 
that  the  situation  of  the  tumor  ih  in  tlit*  whlu-  matter  iH-ueatli  the 
cortex  and  n«»t  in  the  ntriex  il.-^di',  and  that  the  sytiipt<Hiis  are  due  to 
au  invasion  of  tlie  motor  tmct  in  it.s  pmsuge  towanl  tlie  iutenml 
capsule.  Some  ataxia  is  eommonly  assKteiated  with  tlie  paralysis  \mt- 
duc*^!  by  tumors,  and  a  niarke<i  im-fWtniination  or  disrurlianee  of  the 
mux-ular  sense,  like  anaesthesia,  points  to  a  situation  of  the  tumor 
behind  the  fissure  of  llolaiidu.  The  condition  of  the  deep  reflexes  is 
allei^l  ill  all  ttitmn  of  tumor  in  tlie  motor  area  ;  u  market!  increase  in 
the  tendon  reflexes  at  the  elbow,  wrist,  knee,  and  ankle  is  one  of  the 
early  sigus  of  pandysis.  There  is  no  atrophy  in  the  pjiralyze<l  muselea, 
but  merely  a  sU^it  wasting  from  disuse,  an<l  there  is  no  ehan;^  in  the 
cleetric  reaction  of  the  muscles.  There  should  l>e  no  lUffieulty  in 
differentiatinf;  a  eerebnd  jwiralysis,  even  of  (lie  monoplegie  ty[»e,  fn>m 
sjiinal  or  nerve  trunk  jKintlv.sJn,  i-ven  in  infaiiey,  lie<iiuse  of  these 
points  of  (NHitraHt.  The  can'fnl  study  of  the  l<M-}di/iiij»  sA-mptoms  of 
tumors  *)(  the  motor  region  has  R-sullitl  in  successful  l(H-altKutiou  of 
8Uch  tumors  and  in  their  successful  removal  from  the  braiu  ;  in  fact, 
tJiere  is  no  rej^on  in  the  brain  in  which  a  timior  is  more  easily  accees- 
ible  or  more  possible  nf  early  diagnosis  than  in  the  niolor  area. 

Ttunors  of  the  Farietal  Reflou,  ineludinjj;  the  su]H'ri(n'  and  inlerior 
IMirietal  lobules,  are  not  uniCormly  altenditl  by  distinctive  and  lr«cal 
symptoms,  but  in  a  considenible  number  of  cases  di»turbanecs  of  aeo- 
satiou  and  of  musenlar  R-nsc  in  the  limbs  of  the  opiHwitc  side  have 
been  ob9cr%'ed.  Tumore  in  the  (sjrfiiterior  wntrat  convolution  are  more 
liid>le  to  pr<>tlucc  sensory  symptoms  than  th*»se  in  the  anterior  cenind 
oonvolutton.  Timiors  lying  in  the  parietal  region  cstusc  scus«jr}' 
symptoms  by  pretwure  niKm  the  sensory  tracts  on  their  way  from  thn 
posterior  portion  of  the  internal  capsule  to  the  central  n^on  of  the 
brain.  If  this  is  so,  iJten  ataxia  and  anesthesia  appearing  in  ivui- 
neetion  with  a  tumor  of  tjic  parietal  region  would  bo  au  imlirei't  Io'mI 
symptom  rather  than  a  rcsall  of  ft  lesion  in  the  aeaaorj  centres  tiiem- 
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selves.  The  queittion  of  the  existence  of  a  muscular  soiisn  as  dlKtinct 
from  the  aenaory  ceatres  and  tlie  motor  centres  hiu  been  discuiued  on 
jWj^;  109. 

The  .syiii|»t"ni  of  wonl-blindness  isalnnwt  imiformly  due  to  a  leaion 
of  the  inferior  parietal  bibule  iu  the  left  licmi^phen*  in  rtglit-liiimied 
pe<tple  and  in  the  ripht  hemisphere  in  lert-handed  people.  A  rcfereuoo 
to  Pint*'  XI.,  and  to  thr>  discuf^ion  of  aphasia  on  page  136  will  show 
the  tmjxirtaiiee  of  ihiti  ^viiiptimi. 

Tumors  tyinff  in  the  lower  Imlf  cif  (hp  |uirietul  rcpioti  are  neceiSfarilv 
near  to  (he  vi^iud  traot  which  pas-ses  outward  from  the  internal  r,"ipsule 
to  tlic  oi-fipivid  Kibe,  and  henw,  defects  of  vision  of  the  form  of 
bilntcral  homonymous  hemianopsia  have  been  recorded  in  eonneotion 
i\*itli  tumors  in  this  h>rality. 

Tumors  of  tba  Occipital  Bagion  of  tlie  Itniin  give  ritte  to  the  important 
local  sympt^jm  of  hiteml  homonymous  hemianopsia.     [Sco-  piigt;  120.) 

Henwhen's  resesin-hes  eliow  that  a  lesion  at  almost  any  jH^rtion  of 
the  occipital  lobcj  if  suffieiently  deep  to  compn_'ss  the  white  miittiT  of 
tiiit!  rej^iou,  will  pn^Kluee  hemianopsia,  and  it  is  to  be  cx)>eeleil  that  iu 
any  lesion  of  the  nature  of  u  tumor  in  which  small  uresis  of  tii$suc  are 
not  de-stroyed,  but  considerable  areas  are  primarily  afi*e<;led  and  ad- 
jacent rejj;iona  are  strongly  compressed,  symptoms  of  hemianopsia  will 
be  fniciuenl. 

The  ficeipital  lobe  i.s  easily  accessible  to  tlie  surgeon,  and  therefore 
it  is  imE)ortuut  thai  tumore  here  should  he  discovered  ad  curly  as 
possible.  It  is  not  frcnerally  appreciated  that  hemianopsia  is  a 
liymptom  often  entirely  overlooked  by  a  pitient,  a  i'jlsc  havinfr  Iwen 
reoeutly  reported  by  Bleuler'  in  which,  thoiij;li  well-nwrke<l  hemian- 
opsia existed,  the  patient  was  entirely  unaware  of  any  visu:d  defect. 
It  is  therefore  exceedingly  impcii'tnnt  tlut  the  extent  of  (be  visual  field 
in  both  eyes  should  Ik?  earefully  ti-Htetl  in  every  case  of  suspected  brain 
dijiease,  ciich  eye  bcinj;  testecl  sepanUely. 

liCj^ious  of  the  occipital  lobe  arc  ca|>able  uf  producing  a  disturbance 
known  as  blindness  of  mitid,  iu  which  the  patient,  though  seeing  an 
object,  no  longer  recognizes  it  as  liaving  been  previonsly  known.  Thia 
is  a  <Mnditi<m  allied  to  word-hlindiu-ss,  iu  which  the  patient  is  sud- 
denly deprivcil  of  the  power  of  residing.  This  condition  ap|>ears  Ut  be 
more  freipient  in  lesions  upon  the  leftrgide  of  the  bmiu  in  right-handed 
l^ersons,  and  ujKm  the  right  side  of  the  brain  in  left-handed  {hmsoiis. 
It  may  also  ocTur  when  a  lesion  is  entirely  suixvortical,  as  well  as 
when  it  is  In  the  cortex  of  the  occipital  lobe.  This  symptom  Im^  been 
dis(!Ussed  in  connt-ction  with  aphasia  (p:ig<-?;  122  and  Vil). 

Tumors  of  the  Tempora.1  Lob«R  or  tumors  lying  upoo  the  base  of  the 
oen^bral  lu'iiiispju-rt's  uimve  the  tent«iriuni  or  upon  tJie  |>i>trons  [M>rtion 
of  the  tem|n)ral  iHine  give  rise  to  few  rccogtnKible  symplnms.  In  a 
few  such  tumors  disturlwince  of  tasto  and  smell  se<'m  to  have  been 
present  when  the  apex  of  the  temporal  l<>bc  bad  Ix-eo  invaded  by  the 
growth,  and  when  the  uncinate  gyrtis  had  been  destroyed.  There  are 
no  known  symptoms  produoe<l  by  disturbance  of  tlie  lingual  lobule. 

98  '  Atdur.  t.  F^cbiatrii:,  tdL  xxv.,  p.  38, 
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Tumora  luvadinR  the  lir»t  uikI  second  tempnni]  convolution  upon  the 
left  eulc  ill  riycht-liundwl  ppi-fton**  !iin]  i])h)1i  the  right  sidt*  in  Ictft-hiindiHl 
pcrw>n«  priKliKv  Lfu^  iltrrn  i>raplia.si;i  kimwri  hh  wnnl-ilwifness,  in  wtiirli 
thv  person  is  unable  to  retail  the  names  of  places  or  persons,  mid  can- 
not undenttiinil  wimt  is  add  to  him.  They  may  also  caui^e  inter- 
<»rti(.'a)-8cnsor)'-aphasia.     (See  page  138.) 

It  in  Iwlicved  tli:it  the  first  and  w-iiiind  tf^mporal  convolntlona  are  the 
termination  of  the  niulit^irv  tnw.^t,  and  that  each  lu'inisphnre  is  relati-d 
In  both  oars.  Deidnoss  ofcert'linil  orijfin  is,  howi?ver,  rare,  and  ia  not 
often  ohservod  in  himors  of  ihuHf  eonvulutiims. 

Tumors  Lying  Within  the  Sylvian  Pissure  and  upon  tlie  island  of  Reil 
pmduec  nurnemiii'  wymptonw  on  aewmiit  of  their  pruiwiire  u|)on  ndjn- 
t'ltnt  part*;  thus,  by  pri.'ftsinff  upon  tho  third  frontal  ennvtihition  ihey 
eause  motor  apliasia ;  by  invjidinj;  the  open-uliim  they  produce  facial 
paralysis ;  by  pressing  upon  the  inferior  parietal  lobule  or  tlie  8ni>erior 
temporal  convolution  they  may  ]>rodutw  variout*  symptoms  of  Heusory 
aphasia,  and  by  direct  prei<.sure  upon  the  island  of  Heil  and  upon  the 
underlying  external  ejipsnle,  they  may  raimc  paraphasia.  If  this  pres- 
sure is  tniiiKmitU'd  more  deeply  to  the  internal  capsule  symptoms  of 
tumor  in  this  region  may  alw»  \k  eauucHl. 

Tumors  Lying  in  the  Median  Surface  of  the  brain,  upon  the  gyruB 
furntcatut^,  gyrus  marginalis,  or  ujtoij  the  liippocampal  eonvolutiou  are 
not  tiislly  dlagiirwti«3it<>il.  Fi-rrler  Ik'Ucvcs  thai  in  tJio  latU'r  convolu- 
tion are  situated  the  tactile  centres.  The  majority  of  physiologist« 
(Muiili,  Horsley,  Sf-^iaefTcrJand  of  {Kitholugi.st»  deny  lliLs,  and  recently 
B  cusc  of  glioma  of  this  region  without  M>nsDry  symptoms  has  been 
reportetl  by  Humphrey.'  Tumors  in  tfiis  region  are  of  nire  occurs 
rence,  and  no  fo<-al  s^'mptoms  can  be  nssigne^l  to  them  im  ret. 

Tumors  of  the  Oorpua  Callosum  aix>  not  at  all  common,  only  twenty 
oafU-8  l>eing  so  far  n^eonled  in  litei'ature.' 

The  symptoms  in  a  majority  of  thejiie  caises  have  been  chiefly  general 
symptoms,  viz. :  hejidiichi*,  vomiting,  optic  nniritis,  epih-plifonii  allaeks, 
physiad  inertia,  lieniiparesis,  and  disturbance  of  intelligence,  priiieip:illy 
in  llie  form  of  demeutia.  Thc«  were  the  symptoms  in  one  caw?  under 
my  observation.  The  laKt-naminl  symptom  is  the  only  one  that  apj)ear8 
to  be  of  oonmant  oe<^urrence  in  these  cases,  and  in  many  of  lh<'ni  it  has 
l>oen  pree<-diHl  hv  svmptoras  tjuitc  e4)mpnnd>Ie  to  those  of  hysteria. 
The  majority  of  «!«■»  of  tumor  of  the  eorpus  callnfum  have  iheretoro 
resembled  tumor  of  the  frontal  lobes.  When  tumnnt  occur  in  the  «ir- 
pu8  callosiun  they  are  more  likely  to  1m>  situated  far  forward  about  its 
knee,  rather  than  in  its  tlunner  posterior  part.     (See  Fig.  250.) 

Our  knowledge  <d'  the  function  of  the  e^trpus  callosum  is  veri'  im- 
perfect, tliough  it  is  evident  from  its  structure  that  it  associates  the 

■Britiah  Mvdtcal  .Tnanul.  Aiikiui  37,  ISftS. 

•  Kmiw,  Ht-rlimT  klin,  W.«-h..  IShiJ.  Nos.  21  am)  22.     Brirtnw.  T>».  of  the  N^-rmttt. 
8jrvt«in,  p.  271.     LulwnKTWpr.   Nciinil.  IV-mniiln.,  ISiK),  p.  2-')l.     Uw-kk-v.  Aim-ricnii 
Jonnial  nt  llip  Mnlitnl  Sthikvm,  June,  IH'M.     Oliyer.  I'niTemtr  H«dicii  M«guine, 
ApHI,  IROl.     pRinci*  and  Si«rr,  AtiM-rimn  Journal  of  tlie  HmLcbI  Scaenoca,  Janet 

im. 

*Bnice,  Bmin,  xii.,  p.  171. 
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action  of  the  two  licniii^BSiii3k  The  corpus  cat  1o»irm  has  been  wholly 
^'anting  in  the  hrain  in  a  few  rjijtpH,  nn<I  allhou^ti  this  is  owapionally 
asHociateil  with  imhecillly  it  is  a  (yttuUtlon  which  lia^  been  found  in 
perMiiA  who  presenU'*!  mt  syinptdciiM  during  Hfc'  It  is  evident,  tlicre- 
fore,  that  luninrH  in  thif>  liiciditv  cjiiinot  \k'  {xj^itively  <lii)gn<>!tt!cat<^^l,  and 
the  eitiiation  of  such  tumors  deep  betwei-u  the  hemispheres  forbids  the 
po!*.sibilit>'  of  their  reniova!. 

Tnmors  of  tbo  Basal  Ganglia,  including  the  lenticular  and  caudate 
divisions  of  the  oorpiw  striatum  and  the  optic  thalamus,  are  not  very 
rare.  Our  knowlori^ie  of  tlio  functions  of  tlicse  ganglia  if  very  imper- 
fect, and   the  neccssiirj-  Ujss  of  function  which  must  occur  when  they 
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are  destroyed  by  softening  cannot  Ix*  detected  duriujc^  life  Tumors 
in  thiA  n^gion  idmoHt  always  pnHliice  j>n'H8ure  iijxin  tlic  internal 
capttnle  through  which  |Hi.<is  the  mntit  important  motor  and  sensor}' 
tracts,  and  which  lies  l>etwcen  thetK?  gimglia.  Hence  ayraptoraa  of 
tlie  nature  of  heniiplef^lu^  hemlaUixia,  bemianieslhesia,  ami  hemianopsia 
are  obscrN'eil  when  the  tumor  inviidcs  one  or  more  of  these  tract*. 
(See  Fig.  53.)  It  may  then  be  possible  to  detect  the  pn^rressive 
^jnwth  of  a  tumor  here  by  the  (nit^cemion  of  symptoms  produced,  one 

'  BfiKe,  Bnun,  xiL,  p.  171, 
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tract  after  another  being;  invaded  by  the  disease.  Motor  symptoma 
are  more  common  in  cases  of  tumons  of  the  cor[H>ni  striata.  Sensory 
symptunw  ootMir  in  chx*  of  tumors  of"  the  optic  thalami.  M'hen  a 
tumor  iuvodcrt  the  posterior  part  of  one  tlialaruits,  humonymotLs  henii- 
auupHia  ii^  hu  invuriublu  symptom.  This  will  l>o  easily  underglood  by 
reference  to  Fig.  58. 

It  bat)  been  HuppuBed  tlmt  lesions  iu  the  optic  tlialamiis  give  rise  to 
disturbanceij  in  the  reeognition  of  the  position  of  the  limbs  of  tlie  op- 
posite side,  and  tbiit  in  euntM-quence  awkward  positions  are  assumed 
and  awkward  movemeiit^,  atluttoid  in  character,  are  n:ade  (Meynert). 
This  I  can  contirni.  In  ihe  patient  who^-  tumor  of  the  optic  thala- 
mns  is  shown  in  Fig.  254  there  was  nolit^ed  a  peculiar  forced  posture 

Fi<;.  2r>r.. 
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of  the  linib^  when  he  was  at  rest.  The  hj:  was  thrown  bark  and  out 
witli  the  toe  ptjintitl  down,  and  tin-  hand  was  held  up  abt>ve  and  in 
front  of  the  head.  This  symptom  peniisted  for  many  weeks  until  total 
hemiplepa  pnidually  develofK-d.  It  lias  also  bec^n  afKrmiHl  tliat  a 
tremor  cpiitv  :«iniiliir  to  that  of  multiple  Mrlenms  may  be  (^aufH^^I  by  a 
tumor  ot  the  thaltiiii^.'  Jr  has  Ix-en  notiiHK)  tliutdi.sturtKinci-s  in  facial 
expression  and  in  the  nutund  play  of  tUrial  featnri:  in  bpteeh  and 
tliought  have  been  aoliixMl  in  patients  suflcring  from  discos  of  the 
optic  thalamiL«4.'  The  tace  is  aflcTted  on  ilie  side  opposite  to  the  lesion 
and  <hM>s  not  net  in  muilinu,  but  cun  be  moved  voluntarily.  It  has 
been  thou;;ht  that  certain  inhibitor^'  funolions  lirc  fxcrelswl  by  the 
thalamus,  and  tlmt  luiduc  emotional  reactions  iH-mr  wht>[i  it  iisdimauied. 

1 1>.  IL  CdoIw,  ImmtU  Mav  28,  11193. 

•KiriLww,  Nmml.  Ccntmllil.,  l^n.  i>.  310;  Nothnigel,  Zeituchrift  f.  kUn.  MmL, 
JSaU ;  Bvclilurew,  ^'«un)L  CeaUiUlil.,  18^  p.  1U2. 
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Distnrbanres  in  the  body  temperature  have  been  observed  in  a  few 
oases.'  Cases  are  on  record  t4*  support  eaeli  of  these  statements,  yet  it 
must  be  ailniittt^l  that  numerous  negative  cmstw,  that  is,  met-a  of  tumur 
of  the  tbuUimus  in  whiuh  these  t^'mptximfl  are  wuntiii^^,  thntw  [iiiirh 
doubt  on  tlio  diagmwlit!  si^iiifii^nese  iif  the  (■iFi-<Tts  mentioned.'  My  own 
view  of  tJie  fuactious  of  these  ganglia  is  tliat  they  preside  over  many 
acts  which  ace  commorly  performed  in  a  purely  automatie  manner,  for 
examph',  tlie  posture  of  the  XnAy,  the  oi-Jinan.'  piitt  the  faeial  expres- 
sion, and  protwbly  emotional  c<>ntroi ;  that  these  aets  can,  however,  be 
perfiiriaed  vuhiiitjirily  a»  well  as  automat ically,  and  henoe,  when  the 
automatie  nieehanism  fails,  »  viirilinual  ai>t  takes  tt^  plai-e,  whieh  pnio- 
taoe  Boon  perfects,  leaving  the  imiividuul  quite  unennwious  of  his  (lefect, 
and  hence  causinp  (ow  or  no  Hyrnptonis.  It  is,  therefore  —  on  this 
theory  —  dear  tliat  tumors  of  tlic  Imaai  ganglia  cause  fc«'  reeogitizable 
symptom**.  ' 

Tumors  of  the  Corpora  Qnadrlgemuui  prcwnt  symptoms  of  a  foeal 
kind  which  are  characteristie.*  Tfie«e  oonsisl  of  a  fitagg:erinp  gait 
similar  to  that  seim  in  ci?relKrlhir  disease  and  Hymploms  of  paralysis  or 
paresis  in  the  nniw-les  eontnilleil  by  the  iiculur  nervw.  The  ruonli- 
natiou  In  ranvenienls  of  the  eyes,  tlie  reflex  niotionh  »»f  the  eyes  in  fol- 
lowing a  light  or  lunihig  toward  a  M)i]iid,  and  the  [Kiwer  of  i^teiidy 
gazing  ut  an  objt^t  are  contrtilled  liy  uutttmatie  centiv-s  in  the  cor]K)ra 
quadrigemina.  Ditteasc  here  frequently  produces  uystngmus  and  in- 
terferes with  these  automatie  movements.  The  symjrtoins  are  not 
referable  to  a  di!*«ise  of  one  third  n*'rvc  alone,  for  the  pupils  are  ntU-n 
unitflei^tetl.  They  an^  often  bilateral  aiiii  nmre  nesirly  rewndije  die 
symptoms  of  ophtluilmoplf^ia  externa.  Hence,  it  is  possible  to  distin- 
guish lesions  of  tlic  cH}q)»ni  quuilrigcmiua  from  lesions  in  the  crus 
cerebri,  which  c»in«e  tnie  third  nerve  paralysis.  The  eyeballs  are  not 
ofU^n  e<|ually  afleeted,  one  Iwing  more  pin*alyzc«l  tlian  the  other ;  but 
neitlier  eyeball,  as  a  rule,  is  totally  paralyzed.  The  superior  and  in- 
ferior pe<'ti  are  more  commotUy  aflecte<l  thau  the  lau^ral  muscles.  It 
is  the  LtHubinaiiiin  of  these  <K!ular  symptoms  with  the  reeling  gait  which 
will  lead  to  tlic  diagnosis  ()f  tumor  of  the  eor|K>ra  quadrigemina  when 
the  otiier  (geiicnil)  symptonLs  of  brain  tumor  arc  presi*nt. 

The  fiN'jil  t*ymptoms  of  tumors  at  the  base  of  the  bniiii  are  neoeSHarily 
very  eomplex.  Hutfice  it  lo  say  Cliat  tumors  '.ving  upon  the  base  of  the 
brain  will  neisswirily  ix)nipress  one  or  mon;  of  the  oranitJ  nerves,  either 
upon  one  r<ide  alone  or  iii^hui  both  side-s,  in  ease  tlte  tumor  is  near  tlie 
meiliuu  line.  The  situatioa  of  the  tumor  can  usually  txMlelennined  by 
noting  the  order  in  wliich  the  various  oraniid  nerves  are  iuvaded  Irom 
first  to  twelfth.  (See  Figs.  52  tu  56,  and  77.)  The  reader  is  lUao 
referred  to  C'liapi<'r  XXXlV.,  for  the  considenilion  of  lesions  at  the 
base,  and  to  Chapter  XXXV.,  for  lesious  of  ihe  cniuiui  nerves. 

Tumor  of  Clie  Cms  Cerebri  ia  chameterizetl  by  the  eumbiiialion  of 

»Cowim.  Lttacel,  Dii-eniber,  1«9:; ;  Utml,  M«l  Newn,  Jimoaiy,  1892, 
"Whnrtnn  Sinklcr,  Inivfrtiiv  .Miil.  Mac.,  OrioU-r,  1893. 
*Ko(hiia^l,  Brain,  xii.,  21  ;'l{iJl.  J U-idcIUrtt  BMert.,  1892. 
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henuplegia  of  one  side  witli  third  nerve  paralysis  of  the  opposite  eide. 
The  tumor  lies  oo  the  side  nn  which  the  thin!  iii-rve  is  allVvte*!.  To 
thia  combiuutii'ii  bilutenU  hvtiiiiuiopsiu  may  be  added  if  the  lumorcom- 
preases  the  optic  tract.' 

Tnmors  In  the  Upper  Part  of  tlie  Pons  or  in  the  enu  cerebri  affect 
the  ttiird  and  fifth  nerves,  prmluciog  exteriuil  strabismus,  with  dila- 
tation uf  the  pupil  and  ptvigi?;,  an<l  alsD  ti[igl!n<;,  pain  ami  aniei^esia 
of  ttic  (mv  with  ulceration  iit*  the  eornea,  and  simictiined  ^rating  of 
tlie  teeth  diirinji;  sleep.  Tinniirs  in  or  near  the  lower  half  of  the  pons 
involve  the  sixth  and  sevcntli  and  ei}^lith  nervei^,  caiuiug  iulemal 
gtrabismns  witli  contracted  pupil,  p;iralysi9  of  the  face  including 
inability  tn  close  the  eye^,  and  deafnetw,  with  vertifro.  Alternating 
hemiplegia  is  also  pmducc<]  by  a  lesiun  in  this  region. 

Tumors  in  the  Medulla  iniky  disturb  the  action  uf  the  gloseopharyn- 
geal,  pnt'umoirii'*"*'i!.  spinal  ttccesrtory,  and  hy|»»)glMSsd  nerves,  pro- 
ducing ditlicully  in  deglutition,  ira'^^nlar  rci*pirution,  irregular  pulse, 
fliuhing  of  the  nkiii,  with  sweating,  niinii-times  anilateral,  projectile 
vomiting,  ]>olyuriu,  or  glye^jsiiria,  retrai^tiou  of  the  head  or  rolling  of 
the  head  apon  the  pillow,  and  lastly,  panulysiii  of  the  tongue,  with  in- 
ability  to  arlieulatc  distinctly  or  tn  swallow. 

When  the  tumor  liei*  ii[i«m  the  hiae  of  the  brain,  it  not  only  invades 
the  cranial  nerves,  but  it  presse.s  upon  the  various  tracts  which  travenm 
the  cnim,  pons,  and  medulla.  Thus  it  may  give  rise  to  hemiplegia  or 
hcmiatuxiu  or  hctniaiin^the.'^ia,  act^otxlin^;  tn  the  tract  invaded.  TTiese 
syrnptonu  are  easily  miditrshfod  by  reference  to  Fijjfs.  52  to  56, 

Tumors  of  the  i>ons,  producing  pre-wnn-  njKin  the  middle  peduncle 
of  tlie  eereU-lhmi,  pnjdnce  a  tendency  to  staevrcr  in  walkinjf.  The 
patient  usually  staggers  toward  the  t<tdo  opp<»sitc  the  tumor,  but  (his 
la  not  an  invariable  rule.  Tumors  uf  the  |K>ns  quite  uniformly  pro- 
duce a  loss  of  the  tendon  reflexes  at  the  knee.  The  control  of  tbe 
bladder  and  rectum  is  also  fnipiently  impaired. 

Tamoni  of  the  Oerebellum  are  exci-r-dinjfly  fn-rpieiit  Imth  in  children 
and  in  adults,  and  present  almost  all  of  the  charact^^risttti  general 
symptoms  of  brain  tumor.  The  situation  of  the  eerr-bellum  held  down 
in  a  snull  eavity  by  the  b-'nloriuni  cerflR'Hi  is  nucli  that  a  stuall 
grfjwth  in  the  posterior  fosiHi  is  «i|Mible  of  pntduciug  an  increase  of 
intracranial  pressnn?  i|uite  early  in  the  course  of  tlie  case.  As  a  result 
of  such  compression  an  awumulation  of  fluid  in  the  ventricles  is  usual. 
Heni?e,  symptoms  ap[H>ar  earlier  in  the  course  of  die  dlseaw  in  tumors 
about  tlie  cerebellum  than  in  tumors  elsewhere  in  the  brain.  Head- 
ache, occipital  or  frontal,  Is  iiMially  the  first  syniplom,  and  optic  ncuiv 
itis  appears  verj'  early  in  tlie  course  of  t}ie  taac.  The  nerecniage  of 
cases  having  optic  neuritis  is  much  gnrater  in  tumors  of  tlio  ixfrebelliiiit 
than  in  tumors  in  the  cerebral  hemispheres.  Nystagmus  is  also  an 
early  and  constant  sj-raptom. 

The  foeal  symptoms  of  tumors  of  the  cerebellum  are  quite  cbar- 
aoteristtc.     Tliry  an:  staggering  in  walking,  sometimes  attended  by  a 
>  VwMi,  BolkC  do  U  Soc  Aiuu,  IVru,  Jwi.,  laOl. 
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strong  tendency  to  stagger  or  to  fiill  in  a  partiunlar  dinx^ittun  ;  verttgu ; 
cerebellar  seizures  ;  Dbnnniiiil  jHwitions  of  the  luwl  nnd  hotly  ;  and 
symptomw  refcrahle  to  ii  comprcasion  or  displnecnu-nt  or  Htretchiug  of 
the  (rnuiial  uen'os  or  haeal  iirt^rieH  lying"  in  the  jwstcrior  fossa.' 

Tumors  in  the  middle  lobe  of  the  cerebellum  uuiforoily  produce  cere- 
bellar iLtuxiu  or  a  stagfi^criuggait.  Tumore  in  ttie  hemi^phert'S  of  tlie 
cerehfllum  near  to  and  (^luiprewing  tlie  middle  lobe  are  attended  by  the 
same  sympiDius.  So  also  are  tuniori;  wliich  eonipreee  the  pedumdes  of 
the  cerebellum,  especially  the  middle  pcilunclcH  in  their  eonrse  to  the 
|>out(,  or  the  8iiiK:ricir  jiethincleN  on  their  way  toward  the  corpora 
quudrigemiua.  Tumors  lying  within  tin;  hemispheres  which  do  not 
invade  thc!*e  imrls  do  not  always  prixlnce  a  staggering  gait.  Hence,  a 
diagii08iti  of  a  tumor  of  tlie  tJenlKdlum  is  easy  when  (he  tumor  lie§ 
near  to  the  median  line,  but  is  ditlicuU  when  it  lies  near  the  surfaee 
in  the  lateral  jxtrtion  of  the  hemispheres.  Thus  in  the  tumor  shown 
in  Fig.  24o  there  was  no  sh^'ntrering ;  while  in  the  tumor  shovm  in 
Fig.  '24Ci  the  patient  ataggeriil  tnward  the  left  fti<le.  Tho  early  »]>- 
pearance  <>f  staggering  as  related  to  tlic  general  symptnms  is,  there- 
fore, an  important  sign  in  favor  of  a  eereljellar  tumor,  wliih'  the 
np[Myiranee  of  staggering  nuitiy  months  after  the  development  of  optic 
ni-nritis  will  nien-ly  indicate  that  a  tumor  in  the  hemisjihere  luiri  finally 
reaidied  or  eneroaehcd  upon  the  middle  lobe.  The  eliaraeteri sties  of 
cerebellar  ataxia  are  a  suigg^-riug  gait  witli  sie|».s  of  irr^'gnlar  length 
and  po:«ition,  the  body  e^wuying  like  that  of  a  {)er»m  iutoxicitol.  The 
atjixia  of  the  legs  and  of  the  body  is  attended  by  a  decided  sense  of 
vertigo,  and  dix-s  not  usually  persist  when  the  patient  lie-s  down.  The 
ataxia  Iff  the  hand  i^oftiMi  attended  by  a  tremor.  Stewart  and  Ilulmos* 
in  a  study  <if  (he  vertigut  in  (brly  ejises  of  cerebellar  tumor  reaeh  the 
eonclusion  that  in  (vrcbcllar  tumors  the  sense  of  displacement  of 
external  njijer-ts  in  fnjiiit  of  the  |uiiieut  is  fnini  tlie  side  of  the  lesion  to 
the  opjKJsite  side ;  tlms  if  the  tumor  be  on  the  left  side  objects  seem 
to  move  to  the  right.  They  found  tJiat  in  iniratH;r('lK.'l]nr  tumors  the 
st-nse  of  self-rotation  is  fmrn  the  side  of  the  lesion  to  the  healthy  side. 
But  in  extrjkcerelxdiar  tumors  the  sense  of  self-rotation  is  from  the 
heallhv  side  townnl  lEie  Kide  of  the  le.'^ion.  The  sense  of  self-rotation 
Ifads  to  an  alteuqit  tii  lN)rre1^t  lhesup|Mised  position,  hem^e  tin-  ^miient 
nmy  roll  over  in  bed  or  may  stagger  in  one  direction.  Such  a  uni- 
lateral 8tat»gering  is  not  a  {'nunnfui  symptom.  Thene  e!mnieteri8tii*s, 
together  witli  tlic  fact  that  the  knee-jerks  are  often  exaggerated  iu  eore- 
bellar  tumor,  will  enable  anyone  to  dit^tinguish  tins  disturbant*  of  gait 
from  that  apptsiriiig  in  hM-omntor  ataxia.  Onasionally,  however,  the 
knee-jerk  ii>  lost  on  the  side  of  the  tumor.  Cerebellar  alaxia  is  due  in 
part  to  a  distuHmn<«  iu  tlie  meelianiHiii  of  eijuilibriuui  iu  so  far  as  this 
depends  u{Miti  inijiressions  coming  tn  the  brain  from  niUM-Ics  of  the 
trunk  and  legs.  'Ilic  diivctiun  of  staggering  is  not  an  indieutiou  of 
tlie  sitle  on  which  llie  tumor  lies. 

'See  Mills  aro)  FWjiier,  New  York  Medical  Joum«L  Ftbnury  II  and  18,  190.^ 
•Bain,  1904,  p.  526. 
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Cerebellar  ^ta^gcntij;  \b  altto  due  to  a  ceHmiiou  uf  outwatxl  impulHes 
which  hold  many  of  the  body  and  neck  muscles  in  proper  tonic  con- 
tracliou.  An  abnormal  position  of  the  liend  and  IxkIv  occura  in  fcre- 
belUir  <^ist•a^e.  The  hwwi  is  iiinuHl  back  and  down  to  the  Hiiic  of  the 
tumor  and  is  held  very  rigid  on  any  change  of  posture.  When 
stindinfij  tiie  foot  on  the  side  of  tlio  tumor  i»  thrown  outwanl  and  tlie 
shoulder  elevated  to  help  balancie  the  Wly.  Batten'  obscn'cd  that  a 
patient  witli  a  tumor  of  the  right  lobe  of  the  cerebellum  carried  his 
liKul  incHneil  townnl  tlie  left  shoulder  and  MIIIh'  Iuih  tvon  the  same 
symptom.  1  liavy  often  eeen  abnormal  poj»ture*!i  of  the  head  and  body 
with  cerebellar  tumnrs  but  do  not  think  that  the  direction  of  tlie  hcaul 
is  a  definite  sijfn  of  the  si<Ie  on  which  the  tumor  lies.  Sudden  relax- 
ation of  the  muscles  (tf  the  legs  may  occur,  leading  to  falls  whieh  have 
been  termed  cerebellar  attacks.  They  are  often  attended  by  a  loud 
tiunitui<,  vertigo,  sudden  blindness  or  a  loss  of  cons<' loudness,  and  tonic 
spasms  lasting  several  minutes.  Sometimes  the  patients  tiill  to  one  mde, 
or  forward.*  Babinski  h:w  named  this  symptom  heminsynerpia.  ^\^len 
the  middle  peduuelc  of  the  cerelH-lhim  it>  invaded  ilit-rc  arc  usually 
cran{.tl  nerve  Kymjitoms  producccl,  and  these  are  alwsiys  u(»»n  tlie  sicle 
on  which  tlie  tumor  lies.  Hence  tlie  combination  of  the  etaggcriog 
toward  one  m\e  with  craniiU  nerve  s}'mploms  of  tlie  opposite  aide  will 
indicate  inevitably  which  peduncle  of  the  cerebellum  is  involved.  Thus 
in  the  case  showii  in  Fig.  236  the  diagnows  was  made  licfore  death  from 
tliis  combination  of  eyniptoms.  A  deviation  of  the  eyes  ciillcfl  "skew 
deviation  "  has  been  seen  in  some  cases,  one  eyo  directed  down  and 
inwanJB,  tliu  other  iipwanis  and  outwards. 

Another  symptom  of  cerebellar  origin  is  an  imperfect  mu^utar 
tone  in  llie  muscles  of  the  arm  and  leg  on  the  side  of  tlie  tumor.  It 
is  uniformly  admitted  that  the  cerebellum  lias  a  direct  tonic  influence 
upon  the  muscles,  and  that  this  influence  is  homolateral.  This  lack 
of  tone  IB  attended  by  an  awkwartlness  of  movement  nut  due  to  anv 
actual  weakiifi#>,  but  to  an  imj>erfect  coonlinatioii  of  the  motions 
piTfurnieil.  Thus,  rapid  movements  made  by  Imlli  lu-.nds  or  fingers 
tt^tJicr  often  prove  that  the  liand  on  the  side  of  the  lesion  is  moved 
lesa  freely,  rapidly,  and  skilfully ;  and  other  tests  may  sliow  a  true 
ataxia.  There  may  be  also  an  ataxia  of  the  leg,  ho  timt  to  st^ind  on 
one  foot  is  imp4ii»ibte.  Such  an  ataxia  in  the  leg  may  lead  to  sto^ei^ 
ing  toward  the  aide  of  the  tumor.  This  symptom  has  Imx-u  named 
diailokokiiiesis.  The  mainttmance  of  a  pn)per  tone  In  the  muscles 
appears  to  have  some  relation  to  the  response  of  those  muscles  to  irri- 
tiiiion,  and  il  is  prolkobly  on  this  account  that  lesiou;}  of  the  cerebellar 
fKHhiiicIcs  or  of  the  eert'lR'lhim  are  iisinilly  attendol  by  a  loss  of  knee- 
jerk  and  of  the  deep  reflexes  on  the  side  of  the  legion  ;  yet  this  sjinptom 
of  a  loss  of  reflex  on  the  side  of  tlie  tumor  is  not  always  found  In  the 
oaaes  of  pontine  anguhir  growtl).  It  has  been  observed,  however,  in 
too  many  cases  to  alhiw  us  to  overlook  it. 

>  Bnin,  T^rt  101,  1903.     >  New  York  Medical  Jounuil,  FebnuuT  11,  IMS. 
■>-Bw  York  Medicml  Jonmal,  FVbruvy  II,  i9(a. 
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Tnmon  of  the  CerebeUo-twutinfl  Angle. — Tumora  of  thifi  locAlit)' 
Are  not  uncommon. 

Tlic  s)'nipt(>tu8  wliich  iti(lli-»te  the  IcKiatiun  of  a  tiimur  in  tlic  uere- 
bellnr  jHtntiiic  iinglu  or  n\fin  tlie  af^iustii!  lu-rvc  iimy  be  dividwl  into 
Hipoe  classua  :  ( 1 )  Tlio.se  refi-iiiljle  io  l\w  orauiiil  iien-i-s  ;  (2)  those  refer- 
able to  the  involvement  of  the  ccreljcllar  pe<Itnic1e8 ;  mul  (i^)  tJiosc  refer- 
able to  (Toinprei^ioa  of  the  trac:le<  pniiiiiu^  tiiniu^U  tlie  [Hiua. 

1.  Sjpnfiloum  lii'jh'abte  to  the  (WlniW  AeriiM: 

(a)  Slight  aiiEestht^^iu  t»f  the  fuce  on  the  nulti  of  the  tumor,  first 
shown  by  enrneitl  iiti»^8tlKv<ia  iinrt  an  abi^tmre  of  the  roni(!ttl  reJlex. 

{h)  Wejikness  of  the  i-xlenml  rertus  tnusele  of  tlie  eye  on  the  side 
of  the  tniiirir,  due  to  »  prt-.'^sure  on  the  sixth  nerve.  This  nmy  l)e  firni 
notieed  by  the  wcurreuce  of  nystupmus  on  turninj?  the  eyes  toward 
the  ^ide  of  tlie  tumor,  itnd  later  a  divided  intenial  strabismus  may 
ommr.     Tlie  eye  hjokt*  away  fniru  llic  tumor. 

(c)  A  wt'iikneiss  of  the  nmseles  of  the  face  on  the  side  of  the  tumor, 
first  niitifi'able  in  a  i^li^ht  disturbnnee  of  the  aet  of  winkintr  nnd  a  plight 
hiek  of  expression,  which  is  lutvr  Ibllowfil  by  an  ai^hial  weakness  of  all 
the  must^Ies  supplii'sl  by  the  eeventh  ner^'e.  Pressure  on  this  nerve  is 
rarely,  if  ever^  sufficient,  however,  to  euiise  a  reuelion  of  degeneration 
ID  tlwise  rauseJea. 

{ifj  TittnituH  in  the  ear  on  the  si«le  of  the  tumor,  soon  followed  by 
some  lieafnesfl  in  the  t^ir,  whieh  may  be  slight  and  only  detectwl  by 
teste  with  the  Gallon  whistle,  ht^h  notes  or  low  notes,  or  Ivoth,  being 
lust.  Tliis  deiifness  may  l>e  as  marked  for  buoe  OMiduction  aa  fur  ear 
couduetioQ. 

(f)  Vertigo,  felt  by  the  paiicui  as  a  gensation  of  falling  fo\«ir<l  one 
side,  or  ay  a  sen«»tinn  of  n>tJiry  movement  of  the  ImrIv,  both  of  which 
f^mptoms  must  he  ascribed  to  irritation  of  the  kibyrintliine  division  of 
tlie  aiidilorv  nerve. 

(/)  Ditlieullyof  nwallowiugand  hoarseness  of  the  voice,  owing  to 
pressure  on  the  ninth  nerve. 

(*/)  Sudden  attjieks,  which  may  be  called  vagal  attacks,  referable  to 
irritation  of  the  tenth  nen'e,  cttusisluig  of  rapid  puhw,  ^'usatioiis  of 
flui^hin^  of  the  Iwxly  or  of  the  head,  sudden  faintiiea:^  without  an  actual 
loss  of  coniM*ioujine.ss,  att*'nd(Kl  by  more  or  le-ss  verlip>. 

(A)  Paralysis  of  the  tongue,  shown  by  tliloknei^A  of  spci-eh  or  dif- 
ficulty of  articulation,  and  by  pixitrusioa  of  the  luuguu  toward  the  side 
of  the  tumor. 

2.  t^yuipioins  liffentbh-  to  the  Inrolvcment  of  the  CereMhtr  Pethtnch*. 
—  A  8tjigj^>ring  gait  and  feeling  of  imeertainty  of  the  |)«>siti<m  of  the 
body  in  siKice  whun  (<upported  u|>on  the  legs,  which  CAU»es  swaying 
when  tlie  eyis  are  elo(*e<l  and  etajTRfriug  when  the  eyes  are  open,  at- 
tended by  a  disagreeable  stmse  of  vertigo,  which  leads  tlie  patieut  to 
seek  support  wlu'Jiever  in  a  stanibng  posture.  The  dintrlion  of  the 
stngj^eriiij;  is,  in  the  majority  of  instances,  awny  from  tlie  tumor,  al- 
tliou^  csi.tes  have  Imku  put  on  reenrd  la  which  the  [uitieiit  (ttaggennl 
toward  tlie  side  of  tlie  tumor.     The  direction  of  tlie  staggering  ia  not 
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to  be  taken  iu  itt^M'  aa  a  verv  iniiKirUuiC  RymplMtn,  but  tlie  fad  tlmt  the 
patient  !*t;ij^r8  unifoi'mfif  foiranl  tme  gkle  is  an  ini|Mirlaiit  Hvmpt'tni  of 
au  aflrcii'iu  of  tlie  pothiuclcs  uf  the  eerebelluni  as  (liey  enter  ihe  ot^Uj 
and  tlierefore  the  txistcace  of  stagperiup  in  a  definite  direetion,  com- 
bined with  e\*idenee8  ui"  tlic  implieutioa  of  the  eranial  nerves  upon  one 
side,  i«  a  definitti  UhsA  fiipu  of  a  tumor  in  tlie  cerebellar  pontine  angle. 

A  \uss  of  uni^euliir  tone  and  abnormal  po«itiou«  of  the  head  are 
piVM-ut  in  tlioj^e  cjii^'h  a.s  iu  ct^relreltar  tumors. 

3.  iSym/ituiiut  Rrjertthh:  to  ( hmjiretmtrn  of  On:  TnirJs  Patathff 
TkroMtjh  tttf  /'on*.  —  A  third  rH  of  symptoms  it*  to  be  traced  to  a  com- 
pression of  the  motor  Iraeta  and  ttcnsory  truetx  passing'  thmu^h  the  ]K>n8 
and  medulla  on  their  way  to  and  fwwn  the  liniljt»  of  thi-  opposite  side. 
t>)nipreivion  of  tlie  pons  is  very  much  less  likely  to  eant<4^'  dir>turbancc 
in  tiie  tranwniasion  of  Hen^tion  tlian  in  the  transmission  of  motor  im- 
jndse^,  and  therefore  weakness  of  a  hemiph?(p<!  type  in  the  arm  and  the 
It^  in  the  Bi<le  opjKisite  to  the  tumor  is  more  conmionly  obM^-r\'ed  tlian 
is  nna-stbi'siji  hi  the  eorrespiinding  ports.  'Iliis  wwihiK«y*  in  usnnllv 
atteudetl  by  an  exaggeration  of  the  rvflex,  by  an  increase  in  tlie  kuee- 
jerk,  ankle  elonutt,  and  Bdibinski  reflex,  and  sueh  exa^^renition  ia  doubly 
evident  because  of  the  loss  of  the  knee-jerk  upon  tlie  side  correspond- 
ing to  the  tumor.  Thiin  weakness  of  one  le]tr  may  intensify  the  diffi- 
culty of  walking  and  may  influence  very  markeilly  the  pait.  A  jmiiimt 
with  a  weak  It^  has  something  of  a  tendency  to  stagger  toward  the  leg 
that  is  weak,  to  use  it  less  freely,  and  to  bend  downward  toward  that 
«dc.  It  has  already  been  remarked  tliat  many  of  these  jMitientii  stag^ 
gcr  away  fn.im  the  tumor,  and  it  is  not  at  all  impossible  that  tliia  direc- 
tion of  the  staggering  is  due  to  the  imperfect  use  of  the  leg  on  the  side 
opposite  to  the  tmnor.  The  actual  weakness  present  in  tlie  arm  or  \eg 
may  he  easily  detected  by  dynamometer  tests^  and  in  many  cases  Ins 
amounti?fl  to  such  a  marked  hemiplegia  that  any  use  of  the  arm  or  of 
tlie  leg  WiDi  ini|Hjssible.  \V'hile  auu>sthe<4la  and  analgiTiia  iu  the  limbs 
of  the  side  op|K>sitc  to  the  tumor  is  much  lesB  commonly  ol>scr\*cd  than 
is  paralysis,  many  patients  complain  of  feelings  of  numbnera,  tingling, 
goosefle^i,  nr  burning  in  these  limbs ;  and  such  panvsthesiaa  may  be 
followed  bv  an  actual  disturbance  of  sensation.  In  the  advaueeil  stages 
of  tliojV!  caAes,  in  which  the  |Mitient&  have  die<l  of  the  tumor,  a  hemi- 
plegia boft  tleveloped  towanl  the  close  of  life,  not,  howe\"er»  involnng 
the  face  and  it  is  in  these  extreme  cases  that  amestliesia  has  been  ob- 
served in  the  {Kiralyzed  Hmbs.' 

Diagnosis. — The  review  of  the  s^-mptoms  just  describwl  will  ooo- 
vinif  tlif  n-ader  ihat  tn  tlie  nuijority  of  «ises  of  tumor  of  the  brarn 
there  are  sufficient  evidences  of  the  existence  of  ilisuise  within  the 
cranial  taviiy,  and  tlmt  the  gratlual  development  and  progress  of  tlte 
discauic  will  enable  tlie  phynician  to  cr.Mne  to  the  oonelusiitu  that  it  is  of 
the  nature  of  a  tumor  If  in  any  case  the  svmptom-i  which  are  prt=*- 
eni  ari-  (3in-fully  classifo-d,  the  general  symptoms  Ix'ing  se|iiirated  frnm 
the  ktca]  symptoms,  and  the  orderof  appearance  of  tlie  kical  symptiNM 
■Suit.     Aner.  Jour.  Med.  6ci.,  April,  1910,    Six  mm, 
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fully  deterniinefl,  it  will  usually  be  jiossiblc  to  n-acii  a  iWDclusiun  as  to 
the  siturttion  of  the  tumor.  Tho  comliiiiMtion  of  local  8ym])tonii*  is 
aomelimt's  us  fh:inu:UTistic  as  tlit-ir  onlcr  of  appean)n<>t'  and  raotlxHl  of 
extenHioii,  aa,  for  cxumplc^  in  cases  of  tuntors  of  the  cnw  or  of  the 
corpora  quudri^mian. 

It  is  not  to  be-  fctrjrottpn,  however,  that  ttimont  of  tlip  frontal  lol>es 
and  tumors  of  the  teniponil  IoIm's,  psjiwially  lhi>«f  wiiiuitcd  in  the  rij^ht 
hemisphere,  oft«!ii  fail  to  cau»e  any  Iih-jJ  syinptonuj.  The  ahscnee  of 
distint^t  lo«d  ftymptoniH,  wlit-ti  geuertil  ^ymptonm  arc  prtseut,  will  point 
to  these  looalitle^  as  the  pruhaljlL-  jH»iii*m  of  iht-  .siis|M^ctt'd  tumor. 

It  is  not  U>  l)e  furgiitti'ii  thai  iimny  local  symptoms  arc  pnidiictd 
indirectly  by  prussHn.'  iifKUi  |Mirts  not  fur  from  the  tumor,  but  yet  not 
directly  iuvaded  in  its  growth. 

Itisidsoto  Iw  reiTiembercHltliBt  tumors  pre^niug  upon  large  vesaela 
of  the  brain  may  go  disturb  the  ciiruliitiou  as  to  produce  R>'mpt«ima 
quite  similar  to  tlio^>  of  tlirombo-sifl,  and  tlic.'W  .symptoms  may  Ik  due  to 
Buspcuftion  of  function  of  a  part  lyinj?  at  some  diatanet!  fnmi  tli«  tumor. 

Cushing '  ha^  called  attention  to  the  fact  that  a  tumor  unywherr!  in 
the  brain  may  fio  displace  the  pons  ad  to  put  the  basal  arteries  on  ilie 
stretch  ;  and  that  these  arteries  iiwiy  tbeii  (^impress  tlie  cranial  nerves, 
csi)ecially  the  sixth  tn  the  tenth.  Tins  may  give  rise  to  a  mistaken 
dtagoosis  of  a  tumor  on  t}ic  base. 

The  dia^ui.wMS  of  tlie  variety  of  the  tumor  preitent  can  be  reached 
only  by  eareful  study  of  the  geneiul  history  of  tlie  patient  and  by  a 
oonsideratioQ  of  those  fiicts  that  hiivc  been  already  mentioned  in  the 
discussion  of  tile  varieties  of  hniin  lumir.  It  is  p^issiblc  to  •let*_'rmiue 
the  question  of  the  tubercuUir  nature  of  the  tumor  by  tuberculin  injec- 
tions or  by  Calmetle's  test.  It  is  potssible  to  establish  the  (■xi(>tencx! 
of  gumma  by  lumbar  puncture  and  tlie  disw)very  of  lymph4K*ytes  iu 
the  cerebro-spin'al  fluid,  or  by  Waajwriiianu's  blood  tests. 

It  is  thercfiire  t'vidi'iit  that  in  (he  diiig^iuwis  of  the  disease  there  are 
always  tliree  questions  to  be  settled  :  first,  the  exislen(*e  of  a  tumur  ; 
secondly,  its  situation  ;  tbinlly,  its  vnriely.  A  study  of  (he  symptoms 
will  iL-^uidly  enable  the  physician  to  reach  an  answrr  lo  the  firnl  twu 
questions,  but  the  anifwer  to  the  la«t  question  will  always  n^main 
uncertain. 

The  symptoms  of  brain  abAceas  may  be  the  same  in  bind  as  thow  of 
bniin  tuire^r,  wiic«  Ixith  produce  an  increase  of  intracranial  pressure  and 
a  progressive  di'stniction  of  bniin  tissue.  In  llieir  iiri(pii,  mode  of 
dcvelopnient,  pro^n-ss,  iunl  temiiniition,  however,  there  are  not  iufn*- 
qucntly  niiirke«l  ililTerenecs.  Bniiii  absi-ess  di'vclops  most  commonly 
after  severe  injuries  or  in  oonjunctiou  with  suppurative  aiTections  of  the 
inner  e:ir  and  nf  the  n:isa.l  and  orbital  i-iivities,  and  with  caries  of  any 
of  the  erunial  biincs  which  lie  in  cnritiict  with  the  lueudjnmes.  Thestt 
rarely  m^cur  prior  to  tiie  deveUipincut  of  bniin  iuiniir.  The  sympliims 
commou  to  tumor  and  abscess  may  devchip  alW  a  blow  on  tlie  limtl, 
but  when  Uie  coadiUon  is  one  of  abscess  the  symptoms  Bp)>ear  iu  mure 
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rapid  suocessioD,  with  greatur  severity,  niid  more  frequently  with  fever 
than  when  the  (!(>ii(liiit)n  is  that  of  tiiniur.  Funliermore,  the  Hyin|>- 
Unas  of  hIwcx'ss,  after  nppeuriii^  suddculy,  i)ften  suhside,  tlie  abflcojw 
becoming  luteiit,  mid  ull  Hymptoma  dlriuppearin};  f«r  months  or  ycstrs, 
aud  then  breukiu|;  out  again  with  suddenly  fatjil  tirmiiuttion.  Thia 
ooarae  contnt^'tj^  nmrkeiUy  with  thut  in  u  mm  of  a  tumor  where  a  f^nd" 
ual  prognt**  with  slowly  increasing  intensity  of  all  tlie  ^vinptotim  is 
fiiund.  The  oon.itant  mldiiion  of  new  symptoms  is  usual  in  tumor*, 
and  a  teraporary  rt>miNHton  rather  thiin  intcrnn*iion  of  llie  ftymptonu 
in  the  rule  when  the  progress  is  not  eoutinnons.  There  nuiy  n\m  be 
some  )>oints  of  rlisiinetion  found  in  the  individual  pymploni.*.  ThuA 
hwidivche  is  more  severe  and  [Kiroxysnud  with  tumor;  opti«;  neuritiM  in 
mueh  more  c>)mmonly  found  widi  tunmr ;  tneittnl  ehanges  are  more 
gradttal  and  i^tiuttiint  with  tumor,  and  local  symptomit  are  slower  in 
onset  and  more  apt  to  develop  with  tumor.  A  wimplieation  of  tmnor 
not  infret[Ueut  '\»  oen-bnil  hemorrhjige.  Meuingitin  ia  the  UAual  com- 
pliejition  of  tdisei^-sH.  La-stly,  a  duralioQ  of  fr«)ni  one  to  (wo  years,  with 
symptoms  eoiwtantly  preseut,  points;  directly  to  tumor. 

TVibercular  meningitis  ia  under  certain  ciroumiitanoea  easily  miatakeo 
for  cerebral  tumor.  This  ia  not  true  of  thu  ordinary  cas(*s  of  tubercu- 
lar meningitis  with  acute  hyilroeephalus,  which  develop  marked  sym|>- 
toms  rapiillv  anil  termituite  fatally  with! a  four  or  t^lx  wtrajkif.  But  there 
arc  a  nutu)M.T  of  cuses  of  Lubertrular  meningitis  wliich  present  a  chronic 
course  with  gradual  progrc«8,  and  in  which  tlic  diagnosis  from  tuber- 
cular tumor  in  altn<K<4t  impossible.  Tt  ia  true  that  the  symptoms  often 
develop  rapidly  in  these  cases,  and  yet  this  is  sometimes  np|Kireutly  tlie 
ca.'^  in  tumor,  for,  unless  a  patient  ia  carefidly  wateheil,  the  curly 
syraptotui^  of  tumor  may  cscajK  notice  fr)r  some  time.  The  symptomti 
ufchmnif  tu1>crcnlar  meningitis  may  lie  the  Ranie  as  thoHe  dcHcribedas 
general  symptoms  of  brain  tumor,  but  the  headache  is  more  »'Vere  in 
meningitis  and  more  trontinnous  ;  then;  is  more  likely  to  lie  hyperwn- 
ttitiveacHs  to  light,  s<jund,  or  touch  in  meuiugitis,  and  optic  neuritis 
develops  less  freirjuently,  less  rapidly,  ami  with  less  intensity  than  in 
tuiDor.  Tuberelca  upon  tlie  choroid  arc  found  ra<)rc  frequently  iu  men- 
ingitis than  In  tul>erculur  tumor.  It  ia,  of  course,  understood  that  a 
hH-utiz<Hl  mt-ningitis  mav  give  riii^  to  the  s:um>  symptoms  an  a  small 
tumor,  and  then  the  difrereiiii:Ltion  is  imjmssilile.  This  is  more  common 
alxiut  the  Itaae  of  the  brain,  in  the  region  of  the  eninial  nerves,  tlian 
elsewhere.  Ft  is  also  to  l>e  rememlien-il  that  a  chn)nie  progressive 
meningitis  may  develop  in  ilie  vicinity  of  a  tinnor.  Here,  agiiiti,  the 
diagnosis  will  Ik-  imp-is-fible,  A  gradual  sul.wirU'ni'c  of  the  syinpttrtna, 
with  recovery,  will  jwiut  to  meningitis  rather  tliau  to  tumor. 

Clirnnic  hydrooepIuUus,  while  not  infreijuently  the  n>i^ult  of  tumor 
or  meningitis,  tiuiy  lie  due  to  a  chntnlc  infljinniuition  of  the  cpendyma. 
of  the  vculrirles.  It  then  nd^iinccs  slowly.  The  fluid  within  tJic 
ventridcN  pHMluces  pn-s^ui'e  ujMm  tlie  bmin,  cuuHing  atrophy.  Tlie 
ooUTBe  is  chrunic,  aud  the  general  symptoms  arc  those  of  ocicbnU 
ttmior.     Tlie  local  symptoms,  however,  differ  in  some  respects  from 
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those  of  tiimor.  Spastic  paralysis  ilevelopa  with  chronio  hydrooophalus 
witliout  IfK-alJwHl  sjui^Jtus,  ami  is  always  bilaU'nil  ;  tlie  lowpr  linibs  are 
affi-H'tetl  more  iut^iiistly  than  the  uppt-r.  The  eliild  presents  tlie  exteudcd, 
adclucte<l,  stiff  Icj^,  with  overhippiiij^  kiicc»,  ri^^id  muscles,  increased 
tendon  rcAexen,  and  tlic  tjimsiie  guit  ho  JkmlHar  in  infantile  diplegia 
(see  Chapter  XXVIII.),  and,  in  addition,  tlie  handn  move  witliout 
proper  rofinlimiTion.  A«  tlie  dist-nse  progi-cssos  ihe  cnini  eerebri  and 
pooa  may  1m;  disidiu-od  hy  tlie  prcRcure  of  the  fluid,  and  irit'gular  *jyn)|>- 
trmis  due  to  streteliiiig  uf  tiie  cninial  nerves  may  appear.  These,  with 
tlie  pampli'gia,  may  lead  to  a  suspicion  of  a  tumor  of  the  pons  or  base 
of  tlie  bniin,  anil  only  by  the  onler  of  development  of  the  symptoms 
can  tlie  differentiation  be  made. 

The  dia^osis  from  syphilitln  meningitis  is  considered  in  Chapter 
XXX  VH. 

The  diagnosis  lietween  cen^bml  tumor  and  oerebm!  hemorrhage  will 
be  necewsiiry  unly  in  a  few  eiujes  iu  whieli  the  onset  of  the  symptfjms 
lias  Wen  very  sudden.  There  are  a  few  rases  nf  tumor,  ehiefly  glioma, 
in  which  the  growth  \ni&  )>eeu  latent  for  some  time,  and  has  then  given 
rise  suddenly,  after  a  blow  on  tlic  head,  or  exposure  to  the  sun,  or  aome 
other  accidental  influenre,  towell-mMrked  symptoms.  These  are  usually 
both  general  and  hx^al  symptoms,  chiefly  the  bitter.  The  suspicion  of 
a  tumor  will  be  aroii»e<l  if,  after  such  an  apopItH-tic  stroke,  flic  symp- 
toms persist  and  inerwi.se  iiisteiid  of  subsiding,  and  if  headache,  con- 
val?)ioni4,  and  optic  netiritls  appcnr.  Plemorrhagt;  alone  Dcver  gives 
rtxe  Lu  the  loAt-uamcd  aymptom. 

A  novel  moans  of  e.^tablishiiig  the  diagrtosis  of  brain  tnroor  and  of 
asoerlaJniug  at  the  same  lime  its  nature  has  been  prupos«l  by  Xeisser 
and  by  Pollacfc '  and  fully  desc^ribwl  by  Pfeifer.'  It  lia«  lieen  adopted 
by  F.  Krause.'  A  very  small  hole  is  l)ored  in  the  skull,  the  seiilp  over 
it  being  anrestheliied  by  ecjcaine,  and  a  holhiw  lu-edle  is  thrust  into  the 
brain  under  strict  aseptic  precautions  anil  some  aapiratinn  is  employed. 
The  nccille  is  then  withdrax^Ti  and  its  contents  examined.  In  this  way 
tumors  have  l>eeu  dclecteil  and  their  nature  determinwl.  Such  punc- 
tures are  not  often  injurious,  but  two  deaths  due  to  hemorrhage  are  on 
record.  By  their  means  abscess,  cysts,  hemorrliages  and  hydrocephalus 
have  i)een  diiiguosticated  a»  well  as  tumors. 

The  examination  of  the  head  by  means  of  the  r-rays  dinw  not  often 
help  in  the  diagnosis  of  brain  tumor.  Occasionally  kihcs  have  lieen  re- 
porleil  when;  the  presence  of  the  tumor  appeared  to  l>e  visible.  In  the 
majority  nf  eases  nothing  ran  be  sei^n,  as  the  consistency  of  the  tumor 
is  alxmt  the  same  as  that  of  the  bmin. 

There  are  a  few  general  diseases  which  present  certain  s^'mptoms 
somewhat  similar  to  those  occurring  in  brain  tumor,  and  these  should 
always  W:  Iti-pt  in  mind.  They  are  extreme  auicniia,  with  defei-tive 
vision,  from  myopia  or  hypermetropia ;  chronic  lend  piasoning  and 

■  NVl-wr  and  Pollack.  MitUieiliuwen  aiu  der  ar«DSgi>K  d«r  Mod.  u.  Chir.,  BiL 
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chmnin  diflFuae  nephritis  or  contraL-twl  kidneys.  The  knowledge  that 
theM!  dJNeaMK  may  simulate  brain  tumor  vn}}  lead  the  physician  to  be 
upon  IiiH  ffiianl.  li  is  not  nw-^wsary  to  mention  the  numemiL^  puinta 
of  the  difTercutiul  diai^nosia  which  will  etiHlde  a  definite  coneluflion  to 

be  reaclitHl  in  unv  ciihc. 

The  Course  of  the  Disease.  — The  p-'i'i'ml  history  of  the  progreaa 
of  a  patient  surt'erinf;  fmin  bniin  tuini>r  has  to  some  extent  been  indi- 
ciired  in  th<'  diecusfnon  of  the  symptoms.  SufHcc  it  to  say  that  a 
gnidual  ini'TX-ase  in  the  nunilK-r  and  JntenKity  of  the  \'ari(mB  pympioma 
is  ufiual.  In  somewieeH  the  j^'nend  symptoms  prece^le  tlie  local  symp- 
t^ime  by  several  mnntlw,  and  optie  nonrilis  does  not  often  apptar  within 
three  months  of  the  bepnning  of  the  symptoiiw,  nnli-KM  the  tnnior  in  in 
the  eerebelliim  or  on  the  ba.se  of  the  brain.  In  some  cn.ses  the  local 
avrnptoras  ap|.»e4(r  bH'ore  ibe  j^;neiiil  symptoins,  csiH^iMidly  if  ihe  tnmoi* 
h  located  iu  the  motor  cortex,  when  tlie  ease  nmy  bu  n-garded  for  some 
time  as  one  of  oorticat  epileji^y  until  the  geoejral  symptoms  of  bruin 
tumor  intervene.^ 

A»  the  coiv  giK-s  on  and  botti  lot^al  and  giuicral  symptonut  bcotHue 
more  numerous  the  .'jiifiering  of  liie  [uitient  lHKH>nies  more  intense. 

If  ilie  caiH.'  is  one  of  gunima  it  may  tie  ]K)S5ible  to  relieve  the  symptoms 
and,  by  a  proj^ssive  eoiii-se  of  treatment  to  cure  the  patient  entirely. 
Under  tliej^eircuio^tauees  the  symploiuH  jfradually  Hul>stde  and  bcoomc 
less  in  intensity  up  to  reeoverv*.  In  other  c&sen  it  is  possible  to  hieate 
the  tumor  absolutely  in  a  position  at^ivs^ible  to  the  ttiirgeun  and  to 
remove  it  by  operation,  and  under  these  cireumstancta  thi-  rtfcovery  of 
thi"  jKitient  iHgraihcd  but  progressive  alV-r  tlie  uperation  is  over.  The 
bniin  restiines  it«  functions  after  the  prcstnure  of  tlie  tumor  is  remove<l. 
When  a  portion  of  the  hniin  has  been  injured  iu  the  removal  of  the 
tumor  recovery  may  be  imperfect,  with  some  defeeta  of  sijj^ht,  or  motion, 
or  seiuatiou  remnininn;.  In  those  cases  th.u  are  not  subject  to  specific 
treatment  ancl  iu  whirh  the  turn  >r  cnnnot  Ih3  removed  the  (xiurse  is 
pn»gressively  ilownwanl,  the  prttient  sufferiu;;  more  and  more  intensely 
lis  the  tumor  gntw;*,  jind  fmally  pis^in^  into  a  strife  of  eoiua  or  dying 
in  e^mvulsions. 

The  averuf^!  duration  of  the  symptoms  is  said  to  be  tiiree  years,  but 
iuitvidual  ca*»  vary  g^reatly. 

There  are  a  few  cases,  liowevi>r,  in  which,  either  spuntaneiiusly  or 
under  speeifie  ti-eatnif^nt,  a  tumor  has  ceased  to  gmw  and  the  patient 
hus  apparently  recovered  and  remained  quite  woU  for  some  mouths  or 
oveu  yejirs,  tlio  brain  appuvntly  nisuminir  its  function.  Two  such 
ftises  liave  come  under  my  observation.  In  one  tlie  recovery  lasted 
four  month>i,  >*ud<lon  death  followia;^,  due  to  tho  rupture  of  a  cyst 
which  lay  at  the  side  of  a  sanniraa.  I  n  the  otiier  an  interval  of  eif^t 
years  occurred,  after  which  tlie  sympt^iras  returncKl  and  eauseil  de^h« 
In  the  last  cue  optic  neuritis,  which  was  pn-in^-it  at  the  first  attack, 
subsided  entirely,  bnt  reeurrei!  at  the  acooml  attack.  The  tumor  was 
ft  aarcom-^  in  the  cerebellum.     In  both  cases  then;  was  no  evidence  of 
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ft^philU,  yet  the  treatment,  which  was  apparently  Huccessful  was  by 
iimoetionB  of  mercury  and  large  doaea  (300  to  400  grains  daily)  of 
iodiilc  of  potassium. 

In  mm?.  o;i8os  of  tumor  of  iho  brain  Rudclt-ri  fh-ath  hiis  oopurred 
anexpect««lly.  I  have  witniajsed  four  such  deaths  in  patients  [ilxmt  to 
be  Fubj«it4Hl  to  ofHinition.  In  two  of  these  cases  tumor  of  the  cere- 
Itelliira  nesir  to  and  pressiu^  ujnjii  the  medulla  wjw  fnund.  In  one  of 
t]iesc  easis  the  h«;urt  continued  to  Wilt  six  hours  after  voluntary  res- 
pirsitorj'  movement*  had  <!eas»'<!. 

Prognosis.  —  It  is  evident  fnHn  thiw  statement  of  the  course  of  the 
diaeaae  that  the  geuenil  pn>gnnsiH  in  hmin  tumor  Is  unfavorable.  We 
have  Been  fmm  a  table  im  jwige  />7'2  that  but  9  pt-r  cent,  of  tumors  of 
the  brain  an:  o|>eii  to  operation.  It  is  therefore  evitlcnt  that  in  the 
viwt  nuijortty  of  the  cases  wc  eaunot  give  the  patient  uuy  ho[>e. 

If  u  tumor  is  sypLlhtic  salvarsau  imiy  be  }^iveu  iu  re|>«ited  doses  ut 
intervals  of  two  weeks.  In  some  wises  its  eifect  is  imm<sliiiU'ly  I)ene- 
ficial.  If  it  does  ur>t  rtdJeve  the  symptoms  mercury  and  iodide  are  to 
be  tried.  1  prefer  inuiietii.ns  of  mercury,  one  drachm  of  blue  oiu:meut 
being  rubb<;d  in  at  :ii;^ht  aU4-r  a  hot  bath,  a  difterent  jwrt  of  the  body 
iM-ing  selecttil  for  each  application,  and  after  the  applicjititm  lieing  cov- 
ered wiUl  bandu^>B  so  that  tlie  process  of  absorption  of  the  oiiicnient 
remaining  u]w»n  tlie  skin  may  oi-eur  during  tJ»e  night.  At  least  two 
oiuioes  of  blue  oiiitraent  shoulil  ibus  Ije  n.se»i,  ami  if  impnivemcnl.  is  evi- 
dent the  innneiioiLs  may  l>e  repeated  al^er  an  iuterval  of  two  weeks. 
The  occurreuee  of  salivation  will  ueecssitate  the  cessation  of  tlie  use  of 
mercury  temporarily.  At  the  same  time  large  doses  of  iodide  of 
jwjtaHli  should  Ih;  given,  beginning  with  twenty  gniins  tUnt'  times  a 
<lay,  and  increasing  tJie  dose  one  or  more  grains  daily  uutJI  HIO  grains 
three  times  a  (lay  have  been  renehed.  Tlie  iodide  may  Im-  given  in 
Vichy  water  or  in  milk,  before  or  after  meals,  according  to  the  con- 
dition of  digestion.     My  prefereuet;  is  to  pve  it  before  meals. 

Care  in  the  regulation  of  the  diet,  the  use  of  simple  and  nutritious 
food,  freijueut  Dkassage  to  aid  digestion,  and  a  daily  hot  balli  at  a 
temperature  of  100°  F.  continnetl  for  fifteen  tu  twenty  minutes  are 
essential  during  the  taking  of  these  large  doses  of  iodide. 

Wlicn  the  lumiir  is  of  a  guniniatous  nature  a  deeidetl  inipmvenient 
in  all  the  symptoms,  and  purtieuhirly  in  insomnia  and  headache, 
should  be  observed  witliin  a  month.  Such  improvemeDt  may,  how- 
ever, occur  iu  caiHW  of  either  sarcoma,  or  glioma,  or  cystic  tumors.  It 
is  therefot^  necessary  to  keep  up  this  treainient  for  tM*o  months 
hmger.  If  the  improvement  continues  and  the  patient  gradually 
recovers,  it  is  probable  tliat  a  gumma  has  Ix-en  absorbi-d.  In  a  case 
under  my  observation  in  which  the  symptoms  in  January,  UI03,  were 
iutense  headache,  insomnia,  mental  ajnihy,  suiggering  gait,  great 
general  weakness,  optic  neuritis  in  botJi  eyes,  with  partial  blindness 
iu  the  right  eye  and  total  imndysls  of  the  right  third  iicr\*e,  par- 
tial anie.-«thesia  of  t)ie  right  side  of  the  tiice,  and  pare.>iis  of  the  right 
sixth  and  seventh  nerves,  there  was  by  November,  1893,  a  complete 
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recovon.',  which  still  persists,  an  oociasional  noetiimnl  headache  being 
the  oiily  symptom  rtniaiiiinp.  Five  courses  of  iniiuetion  have  U-eu 
employcil  and  i^»<^i^U'  Ims  Ix^n  giveu  to  tJie  extent  of  2.W  jrrains  a  (lay, 
the  dtiHe  Ymrtff  varied  fn>m  time  to  tIdk-  whon  symptoms  of  intnleraDcv 
appeared.  Tliu*  in  ten  montlis  a  baaal  gunmia  of  considerable  size 
has  been  ahaorbwl  by  perRistent  tnaitment. 

If  the  tumor  jin-Heiit  is  a  A'lrconia  or  glioma,  and  an  improvement 
faoF  oecurred  dnrinp  the  first  months  tif  tn-utnicut,  Plieh  improvement 
will  not  alw'iiys  [icn-int,  and  llien-fore  a  return  of  the  symptoms  dnring 
the  eourtie  of  sixfific  treatment  Is  a  pretty  sure  pnH)f  (hat  die  tumor  ih 
not  of  the  nature  of  a  jfumma.  It  is  useless  to  continue  apeeific  trwit- 
nient  aHer  llinr  iiioiilhs  of  thomufrh  Irial ;  it  is  Wtter  to  refuse  medical 
treatment  or  to  <lepen<l  entirelv  ujxiu  palliatives  under  ihe-se  ci;runi- 
Btanees.  It  must  !)e  stated,  however,  that  pome  authorilies  believe 
that  tumors  uf  the  brain,  not  syphititie  in  nature,  have  been  curctl  by 
the  persistent  use  of  large  doses  of  iixlide.  In  every  case,  tliercfore, 
when- surgical  tru;itmeut  is  in)poHsil>le  it  it*  well  to  emplov  this  reinetly. 

Treatment. —  l.  Medical  Treatment.  —  lU-udiurlie  can  l>e  relieved 
by  a  free  use  of  phcuauelin,  anlipyrine,  or  :iiH.-tanilid.  The  dtwcs  of 
these  dru^  whieli  must  be  used  are  larger  tlian  thij«  oonmiouly  em- 
ployed, and  it  is  my  pmetiw  ut  l>e^in  wiih  ihe  ordinary  dose  and  rapidly 
increase  the  numlicr  nf  dows  j^iven,  wimbininjr  with  tlie  dni^  any  heart 
stimulant,  caffeine  beiiijr  the  one  prefern-d.  If  (Jie  patient  be  aia-fully 
watched  while  this  is  being  done  it  will  soon  be  found  pussilile  to  jjive 
safely  twenty  grains  of  aotipyriue,  fifteen  to  tweuly  grains  of  pliena- 
uetin,  or  ten  grains  of  ai^etauiUd  at  a  do*e,  and  thU  dose  may  be  repeateil 
after  ihrt^e  hours,  provided  the  headache  returns.  In  a  few  vhm-a  the 
IteiKlache  in:iy  l>e  lieuefiled  by  ie*-ba;^  to  the  hea<l,  by  hot  Italtis,  or 
by  ergot.  If  tliese  remedies  are  useless  resort  mast  be  Imd  to  mor- 
phine, but  this  dnig  is  espiicially  unsatisfactory  in  tlie  treatment  of 
headache  from  bnuu  tumors,  unless  very  large  doses  are  given.  Vomit- 
ing and  vertigo  in  bnuu  tuiui>r  are  best  relieved  by  the  iLse  of  bromide 
of  sodium  or  by  hydrobromate  of  hyuacioe  iu  ^^^^  gr.  dose  repeated 
every  four  hours. 

The  course  of  optic  neuritis  oamiot  be  arrested,  though  it  mav  be 
somewhat  delaywl  by  rapping  !he  unuple-s.  While  strvehnJnc  will  at 
any  time,  when  given  hypodennieally,  improve  temporarily  the  power 
of  vistuD,  yet  it  does  no  permnnent  good,  and  Is  tliougbc  by  some  to 
hasten  the  progresL-i  of  the  disease. 

Epileptiform  convulsions  may  be  redunt^d  in  frequency  by  the  free 
use  of  l)romidos,  hut  cannot  bp  arrested  Jis  long  as  the  ilisease  goes  on. 
It  is  thus  evident  that  the  treatment  of  the  general  symptoms  of  bniin 
tumor  is  excccilingly  uiLsatisfaf.'tury.  There  is  no  treatment  known 
tliat  will  in  any  way  affect  the  loc'il  sympt^ims,  maiuage  and  electricity 
to  pamlyzed  limbs  bein^  mere  palliatives,  capable  only  of  maintaining 
the  nutrition  of  tlie  muscles. 

2.  The  Sorrical  Treatment  of  bniln  tumors  is  a  subj<H'l  whioh  lias 
awakened  much  inli-rest  of  late,  inasnuieh  as  over  1,000  luniorti  have 
been  operated  upon  up  to  the  pn-sent  time. 


A  careful  review  of  a  large  Dumber  of  cases  of  brain  tumor,  ezani- 
ined  post  mortem,  showa  that  about  10  per  cent,  of  tumors  arc  open 
to  Burjfieal  trcutment.  The  most  rec;ent  f«tatistica  of  results  iu  tiueli 
cnseK  have  been  pnbluJiod  by  Dr.  Philips  Coorahefl  Knapp,'  whose 
table  I  n<j)ro(Juoe  btlow.  Of  828  tumors  operated  on  up  to  July, 
1905,  it  was  fimiid  that  in  471  cosoa  the  tumor  was  found  and 
removed;  in  189  wiwh  the  tumor  wai*  not  found,  in  104  cases  the 
operation  was  a  palliative  one  »>nly,  and  in  tM  easi's  the  tumor,  though 
found,  could  not  be  safely  removed.  Further  analysis  of  the  casee, 
471  in  number,  in  which  the  tumor  was  removeil,  shows  that  the 
diagnosis  was  p(»r«x:t,  the  reniovnl  easy,  and  the  recovery  or  improve- 
ment most  satisfactory  in  thow  cjiws  in  which  the  tumor  lay  near  the 
Uolandic  or  Sylvian  tissures,  while  the  mortality  was  greatest  in  the 
cerebellar  case*. 

The-se  statistifs  are  cpnie  in  ncconl  wilh  my  own  experience.  It  is 
evident  then  that  out  of  I  (Hi  braiu  tunmr*  we  may  exjMH^t  sncces!*  in 
sui^ical  tPi'atmeut  in  but  five  oidy.  Yet  tluTc  is  mt  doubt  that  even 
if  the  niimbor  of  lives  saved  is  smiill  it  is  our  duty  to  study  every  case 
with  our  mimis  fixed  on  the  question  of  possible  surgical  relief. 

Taulk  XV.  —  Ri»ci:.rit  is  Opebatioks  rvH  TrNOBs  or  the  Craih. 

N'll  tii»-  Ilctull  nut 

Bwovrrat  luiprund.       pNT«d.  IHod.  aUUd.  Tuw). 

K«inoTwl 112  Iti  76  123  36  471 

>'ot  found »,» 4  24  01  S7  13  189 

IiuiNj^iUe 0  II  II  40  2  04 

l^fliiitive 0  W  SO  15  6  104 

Tdtal _ IIB  205  lUU  2U&  66  828 

FrontaL „„ 15  fl  3  8  2  34 

Centnl 62  82  43  M  A  S36 

P»ri«*V 7  6  &  12  0  2fi 

Teuiponl 3  4  6  6  1  18 

Oocipito] ft  3  2  S  1  11 

CereUJium 7  16  8  2S  1  fi6 

NotaUit«d m  0  11  19  S6  fifi 

It  is  imperative  to  consider  thn  possibility  of  oiH-ration  In  every 
case  of  bmiii  tnniur.  Sutx-css  iu  tliesi'  opi'ratious  depends  (1)  on  the 
situation  of  the  tumor;  (2)  on  its  removal  early  in  the  course  of  the 
disease ;  (Ji)  on  the  vanety  of  tumor  found  ;  (4)  on  tJie  amount  of 
brain  tissue  destroyed  either  by  the  tumor  or  in  the  course  of  the 
openition. 

An  analystB  of  the  suecessfti!  cases  shows  that  they  were  chiefly 
tumors  situated  about  the  fif*sun*s  of  Roluudo  or  Sylvius,  giving  Hbc  Io 
motor  or  aphasit;  sytnplonis  ejisiiy  hM-aliiM^d.  I  have  had  a  number  of 
these  cases  ;  in  four  perfect  recovery  has  l>ccn  the  result,  and  the  iMiticuts 
an-  now  niivr  and  well.  A  lunnluT  of  tumors  have  l>ccn  sucwssfujly 
removcii  from  the  frontal  ctui volutions,  from  the  ]>arictal  region,  and 
from  the  occipital  region,  but  the  percentage  of  failures  in  these  locali- 
ties, due  }>n)bably  to  uncertainty  in  diagnosis,  was  greater  than  in  the 
motor  r^un.     I  have  had  succesjiful  ca.Hes  in  each  of  these  localities. 

M  'ikwtua  MeJ.  aiul  tiui};.  Jour.,  Feb.  1,  1900. 
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The  following  19  an  exampU-:  In  January,  1 90>5,  a  liealtliy  btisinoss 
man  bt^in  lo  »<iifler  fiNtm  severe  frontal  h^'julachea,  iHiiiictiracs  attended 
hy  vomiting,  and  it  wa^  soon  noticixl  that  he  misplaced  words  and  had 
diffirnlty  in  expressing  Iiis  idiiie.  These  »ymptoni»  increased  fltradily 
during  Ft'hniary,  and  early  in  Mareli  he  had  a  tenip«»rary  nttaek  of 
right  hemiplep^ia  «ii<I  aphiisia,  which,  however,  {wfi.^  off  entirely  in 
two  doy«,  but  left  liis  speerh  more  defective.  This  was  followed  by 
rtvnrriup  mucks  of  twitehing  in  the  riji^ht  hand  and  in  the  right  side 
of  the  face,  attended  and  followed  by  numbness  iu  these  parta.  By  the 
middle  of  March  his  .spoerh  defect  had  beromc  eonntant  and  he  (*ould 
no  longer  write,  though  he  cnuld  read  and  understand  everything  mid 
to  liini  ;  uiul  he  had  iK'ironie  verv  <Iidl  :ind  diY)WKV. 

On  March  25  he  went  into  u  aemi -stuporous  state  in  which  I  first 
saw  him,  I  found  an  extreme  choked  disc  in  both  eyes,  worse  in  the 
left ;  no  paralysis,  but  a  flatness  of  the  right  side  of  the  face  and  in- 
creased reflexes  in  the  right  lind):^  There  waa  motor  apluutia.  1 
concurrwi  in  tli(>  diagnoi*ii*  nf  brain  tumor  made  by  his  physician,  Dr. 
Ruiz,  and  located  the  tumor  in  the  left  iJiird  frontal  ooDTolntion,  and 
retiomnirndcd  n[M'rnfion. 

On  March  27  Dr.  Hartley  of)enited,  making  a  large  bony  flap  over 
the  left  temporal  region  four  inches  in  diameter.  When  tJie  dura  wiis 
opened  the  tumor  was  visible,  lying  in  the  middle  of  the  tliird  frontal 
convolution.  It  was  ciieily  shelleij  .out  by  a  f^piNiu,  and  wmie  nnuill 
discolorcil  jmrtfi  of  the  white  matter  of  llie  hndn  about  it  were  also 
taken  out,  leaving  a  clcun  cavity. 

His  n-rovcry  w:is  nipid.  The  ilay  after  the  operation  he  waa  still 
3pecchlct*s.  but  within  a  week  he  hud  regained  his  speech,  could  read 
aloud,  and  could  write,  and  had  no  pandyHis.  On  April  1(!  he  waa 
up  and  the  wound  had  hc:difl.  On  May  l(i  he  went  back  to  business 
in  apparently  good  heidth.  In  May,  1906,  he  had  no  return  of  hrain 
symptoms. 

In  any  case,  where  the  tumor  is  cortical,  can  be  localized  accurately, 
and  is  aoriesBiblU}  tlie  cliance  of  success  is  good.  In  iwme  cases  tumors 
beneuh  the  cort*'X  can  U-  removed.  It  is  quite  safe  to  iucise  the  brain 
to  a  depth  of  ecvend  inches  if  the  ventrii;le  is  not  opened.  If  a 
tumor  is  not  seen  at  an  o|H'niti<m  it  may  be  felt  for,  the  (ingi-r  lieing 
tlimst  into  the  brain  at  the  bottom  of  a  sulcus.  Thus  in  a  case  of  deep 
lying  tumor  of  the  piirieto-occipital  roginii,  removed  for  mc  by  McCorfi, 
it  wa5  only  at  iJte  second  o[»enition  and  by  a  dtn-p  incii^iim  that  this  was 
foniiil.  It  prrtvrd  to  l>R  an  eni-;ip^nl:ilcil  sirrtima  wiili  a  pr<lii-Ie  attached 
to  tlie  falx,  autl  its  removal  wins  followed  by  appiireitl  retnivcry,  hemi- 
anopsia n>nuiining.  The  tumor,  however,  recurred  some  luonths  later, 
and  the  patient  died.  It  is  to  be  rcrocmhenxl  thai  dct'p  incii-ions  or 
Im^'rutions  of  the  brain  in  the  removal  lead  to  ptrmauent  M'mptonut, 
ami  the  ^%r  i»  likely  to  prove  the  focus  of  irritation  for  Bubseqnent 
epileptic  attacks. 

The  cerebellum  is  very  ditticult  to  reach,  only  a  flniall  part  of  eodi 
hemispliere  being  accuKsible  tlinnigli  one  half  of  the  occipital  bone. 
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CiisMng  has  however  suoceedod  by  removing  the  entire  ocTipital  bone; 
aud  since  1904  73  Huocesafu]  cases  with  r(M>)very  have  bceu  recorded.' 
A  few  tumors  from  the  percIwHo-potitine  an^le  Involving  the  eighth 
nerve  have  been  suceessfiilly  removed,  but  this  is  a  very  difficult  locality 
to  reach. 

Cuahing  has  snceee^led  in  reaching  and  removing  tmnorfl  of  the 
hypuphvflis,  entering  the  skull  tlmmgh  lite  mouth  above  the  upper  jaw. 

The  accond  factor  in  snecow  is  tlip  pntrnptness  with  wliii-h  (he  need 
of  an  o|K>r.uion  is  nHTOguized  and  tlie  pRH^vIure  undertaken.  Many 
patients  could  have  been  sivotl,  whu  have  died,  hati  the  tumor  been 
reniove<i  at  an  earlier  time  !u  tlie  course  of  the  case.  The  numietit  an 
accessible  tumor  is  dingnosCieate<l  au  (i|ieration  slioiild  ho  undertiiken. 
It  \B  a  mistake  to  try  niiilit-id  treatment,  even  antisypliilitie  Irwitinent 
in  syphilitic  cases,  as  the  operation  oven  in  tlie«c  atliinlH  rapid  relief, 
aud  in  eases  where  it  faWs  valmibhi  time  is  losu 

The  tliird  ikctor  in  suRce^d  is  the  \-ariety  of  tumor  found.  The 
t^Ie  here  given  illustmtes  this  fact. 

TABtE  XVI. — Table  of  Vakietit  or  TmoR  KKNtiTm.  ajcii  RfWLT. 

fiiiirouia      .......  62  20 

GlioKinvnui lU  0 

Cjst 29  II 

Atif^ionia 7  I 

fiuinma        .....••8  S 

Tuliemilar \9  8 

Fibmma 7  2 

Kii<lijt))i-lionu 5  4 

GtioiuM 1&  13 

Snrcomn,  gliosanianii,  ami  Kbrnma  are  usuully  hanl,  encapsulated, 
eaaly  separable  from  the  brain  tissue,  and  can  be  removed  without 
laceration. 

Cysts  of  the  brain  are  easily  emptied  when  found,  but  the  mere 
abstraction  of  the  fluid  gives  no  permanent  relief,  as  it  reaceumulatm. 
It  is  neceaaary,  therefore,  cidier  to  dmiii  the  cyyt  and  llms  secure  ita 
closure  from  the  bottom  hy  the  approximation  of  its  walls,  or  else  to 
remove  the  whole  of  tJie  cyst  by  dissecting  it  out  from  the  brain.  The 
hitter  \»  the  lK>Kt  mt-thiKl  when  the  cyst  is  on  the  surface,  but  is  a 
dangerous  pr^K-ess,  and  is  sure  to  be  followed  by  the  formation  of  soar 
tissue,  which  in  ili^'lf  is  a  i.:']iistjtnt  irritant  to  tJie  bniiu.  Dminuge  is 
necessary  in  de<*[>er  Iving  cysts.  If,  howeviT,  the  ryst.  is  ii  jiart  of  a 
glioma  the  removal  of  itj*  wall  aud  adjacent  tissue  affonis  less  hope. 

Angioma,  if  lying  on  the  iHjrtex  and  if  nuule  up,  as  is  usual,  of 
ve**o!s  fmni  the  pin,  ejui  be  eiLsily  n^mnved  if  care  be  taken  to  ti^ate 
all  tlie  vesw'ls  entering  the  tumor  belore  any  are  cut.  But  snub  liga- 
tion miiy  Ijc  followed,  as  in  one  patient  of  my  own,  by  extensive 
sof^eoiug  of  the  area  tlie  veins  of  which  were  lied. 

Unmma,  if  himl,  is  easily  taken  out,  but  if  soft  and  infiltrating  the 
pia  is  more  difficult   of  removal.     The  har<l    type   requires  surgical 

'SiuT,  Amer.  Jour.  Med.  Sci.,  April,  1810, 


012 


TVHOSS  OF  TWS  BBAIN. 


treatmeut;  hence  it  BhotiKl  be  removed.  The  wift;  type  will  yield  to 
m«li<sil  tn-atnu'rit,  which  shoulij  in  any  case  follow  tlie  o|>eration  when 
a  ^iitutnii  h  Inuml. 

'Hh'  (juostioii  t»)'  (ipcnidve  interference  when  a  tulwrfular  tumor  is 
diapiodticated  has  jjiveu  rise  id  some  discussion,  vcm  IJcrjjrniiiin  Ixiing; 
opposed  (o  such  operations  aud  Ilnraley  beiiigr  in  their  favor.  It  must 
be  admittiHl  that  a  permaTient  cure*  bv  opcnuion  is  loss  likely  to  be 
achieved  iii  the  case  nf  »  lulxireiilar  lumor  thiin  in  tho  «use  of  a  noa- 
tuhcroular  tinmirj  tJieii-  being  not  only  the  danger  nf  recurrence  but 
also  the  pissibility  of  the  cxiulence  of  undetected  tunKtrs  elsewhere  in 
the  brain  ami  die  danger  of  the  tlevelopmcnt  of  tubercirlar  meningitis 
enl>!«cqucnt)y  to  the  o|>cmtion.  An  operation  is  capable  of  prolonging 
life,  and  hence  shouhl  not  be  wholly  condemned. 

The  proflfx^t  of  recovery  when  an  emloilielinnia  or  a  glioma  i«  found 
18  not  giKHJ,  for  it  is  rarely  possible  to  remove  these  tumors  completely, 
as  they  infillnitc  tin-  bniiii,  and  evi-n  if  remove*!  they  art-  liable  to  recur. 
Carciiinma  ik  partii-uhirly  unfavorable  liecautm  it  is  usually  Beci>udary 
to  carcinoma  elinewliere. 

Tlie  degree  of  ultimate  recover>'  after  such  operations  will  depend 
upon  the  amount  of  destruction  of  brain  tissne  produced  by  ihe  tumor 
or  bv  the  necestfjiiT  incisions  of  the  operator.  Htimeiimes  this  ia  con- 
siderable, and  the  |)aticntrt  are  loll  incnp;iritatcd  for  life.  In  many 
ca^es,  however,  of  which  I  win  rc<-onl  wvcnil,  a  complete  rt-covcry  has 
(Kcurrcd,  even  when  uxteubive  paralytrls  Iiik)  precede'l  tlit  uperatiou. 
In  the  table  oi'  rcaults  the  word  "  n^-oveiied  "  indicates  that  the  pjitieni 
gur\'ived  the  operauon  and  was  improved  by  it.     It  is  not  to  be  inter- 

freted  as  implying  a  complete  re^toratiou  to  health,  which  rarely  occurs, 
t  is  no  sroall  result  in  such  cases  to  save  a  patieut's  life  aud  to  arrest 
the  pnjgri'Sfl  of  a  fatal  disease. 

The  sui^cal  details  of  the  operation  do  not  require  dewription,  being 
beyond  the  simjm;  of  the  physician.'  They  are  many  ami  complex. 
The  operutiou  is  not  U}  be  umlertakcn  lightly  or  without  experience, 
aud  it  is  belter  for  tlie  phvincian  to  refer  sucli  cases  to  sume  surgeon 
who  is  5imiliar  with  the  metluHls  of  proceilure. 

When  an  o|>eration  for  a  brain  tumor  isadvise<l  it  should  Ix*  explained 
tlial  it  Is  an  exploratory  operation,  that  it  mny  sjivc  life,  but  that  it  nuiy 
leiive  ilistibilities  which  will  be  pcnmincnt ;  that  it  miiy  tiid  U>cause  of 
tlie  im|>os8ibility  of  n'moval  of  the  tumor,  citJier  be*"uu8c  of  its  deep 
p<»sition  or  of  iiM  nature.  At  the  same  lime  it  should  lie  urged  as 
aflording  a  possible  cure  for  an  otJicnviiic  falal  disease. 

In  c:iS4-s  where  it  is  evident  that  a  brain  tumor  in  present,  is  causing 
urgent  symptoms,  esp«:'cially  blindness,  and  yet  in  which  Uie  lumor 
cannot  l>e  ItMsiteii,  Ilorslcy,  Harvey  Ciishing  and  others  advise  a  de- 
compre-*ising  o|K-rat!oii ;  that  is,  a  liii^'  oiH-iiing  in  the  skull,  usually 
over  the  tcmporo-parietal  n-gion,  the  dura  Wing  opened  and  ccrebro- 

•Sce  Bmin  S«rg«rj-,  by  M.  Allen  Sinrr,  M.D..  Wm.  Wo«I  ACc,  1893.  Abo,  BraJa 
Sargerr,  hy  HAnrcj- OoHtiing,  in  Keen's  6\irgay,  vol  HI  Aim,  Knasie,  Cbinnsi* 
iln  U«iuni>,  Berlin,  1M>& 
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Hpiiml  flititl  1>oing  allowed  to  tlniin  otit  ioto'tlic  tlressingii.  It  is  cer- 
Uiiii  that  siKrli  ao  operaiiou,  relievt-s  the  Rf-ncml  symptoms  and  rrstores 
the  sij^ht  if  th<!rc  is  no  optic  atrophy.  lu  a  wvt*i*  of  uiy  own,  opi-ratoil 
u]>ou  by  Harvey  Cu^ltii)^,'  a  chokMl  disk  causing  blindDesii  was  relieved 
5d  a  wfiek  and  vision  roturned.  I  can  report  two  similar  vases.  Th« 
CiMii>ie  iif  the  diwiiM;  is  in  these  rsise-s  pniloiigt'd  and  tlie  piitienla  may 
lie  niin\'  cumt'nrtnhU':  In  a  tv-\v  trjwes  sultso<|Ucntly  to  iho  o|>enitioti  a 
turimr  haa  ap|H.-arcd  In  the  opeuinj*  and  lias  hwn  rt'inovwl  at  a  wwmd 
ojwniTion.  The  hernia  wrebri  which  tends  to  form  after  the  o|N>ration 
may  attain  a  lar^  size ;  the  distharfte  of  cerehro-spiual  fluid  may  be 
enormous  (CO  nz.  daily  for  two  weeks  in  one  of  ray  cases)  and  there  is 
constttpR'iitly  ^nwt  danp-r  of  infwtioii.  It"  this  is  avnidcti,  linwover, 
the  hiTiiia  in:iy  gnidiially  tlecrcuse  until  after  three  monlli.s  it  has  tlis- 
appi>ared  ;  the  flow  of  flnid  may  cease ;  and  the  scalp  may  heal,  leaving 
only  the  bone  di-feet.  Tliis  has  Ikwi  the  residt  in  two  of  my  cases, 
with  j^mdual  rfubsideuce  of  the  symptoms.  Whether  the  relief  of 
pressnrf,  or  the  discluii^  of  fluid  arrested  the  ;:mwth  nf  the  tumor,  or 
led  M  iLsahsorptioo,  must  be  undccndcMl,  Others  rt'ixtri  similar  result*. 
If  the  operation  doee  not  cure  it  at  least  reliL'ves  some  symptoms  and 
rarely  hjistms  the  fatal  end.  Henoo  in  every  ciwe  nf  bniin  tumor  it 
swins  a  duly  to  resnrt  to  a  decompressive  ftpenttion.  Cn!*hint;  pn'fers 
to  open  the  skull  under  the  t*'niponil  muscle  for  caiscs  of  een'bral  tumnr 
and  under  llie  uci-ipilal  muscles  for  certbellar  tumor,  tlie  nniscles  being 
Split  and  then  united  so  as  to  prevent  too  great  protrusion. 

In  iiuircc.-wible  tumors  with  hydriMrephahis  punetuit*  of  tlio  lateral 
ventricles  thnvugh  tlie  corpus  oLlIosum  has  been  done,  an  ojn-uing  a 
quarter  of  an  inch  in  diameter  being  miiilcj  and  left  open  jH'iinanent  ly  ; 
so  tJirtt  drainajie  of  the  venlriele  into  tlie  membnincs  is  obtained.  In 
some  cases  tliis  tins  relieved  ttie  symptoms  for  a  time  In  other  cases 
the  relief  had  been  very  temporarj-. 

*Aiuiv.  Juur.  MtxL  t^ci.,  A|)ril,  lUlO, 
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TH£  CEREBRAL  AZI8. 

The  cerebral  axis  cousists  of  tlie  crura  cerebri,  pona  Vftrulii,  and 
medulla  ublunguta,  which  lie  upon  the  hoAe  of  the  skull.  (See  {"Mg. 
78,  po^-  14U.)  It  contiiina  the  uiidei  uf  origin  ofull  the  cranial  nerves 
except  the  first  and  Foi-oml.  The^c?  aro  arran^i^d  in  gr(iii)w,  \y\ii^  U[ton 
thofl<K>rof  tlie  Inunh  vcnirlclfor  ii«ir  to  it.  It  iiWt  ctMitains  the  great 
motor  anil  svnf*ory  inu-tti  (tonot-Ttinjc  tlic  ivrt-brmu  snul  i-en-bJlum  with 
each  otlicr  ami  with  llie  Hpliial  coni.  Fig.  2.30  tlllo^yH  a  lateral  view 
of  the  (vieliral  axis  and  Fij;.  77  ([wige  148)  shows  a  iran3|»iircnt  dia- 
gnini  which  icdicutca  tlie  [wsitiou  and  rulative  urrangeiouut  nl"  the  uuclei 
within  it.  Figs.  .")2  to  -j"  (jwigvs  111  to  117)  show  the  various  tracts 
ptuK^ing  llirough  the  cerebral  axis. 

From  a  study  of  the»o  diagntoiH  and  from  a  couaideratioD  of  the 
s\'mptoms  of  lesion^t  in  the  cerebral  axis  already  diecusse^l,  p:ige9  110 
and  llo,  ii  is  evident  that  grostt  le.sions  ftuch  as  hemorrhages,  small 
areas  of  RoOcuinf;  due  to  thrombi  or  cmlxdi,  plac[ucs  of  selenwi-i,  ancl 
tumors  of  the  cerebral  axis,  can  be  easily  located  by  their  efTectti  upon 
the  cranial  nerves  and  upon  the  Hontviry  and  motor  tract?.  The  char- 
octeristic  features  of  such  It^ionsare  altern:itiii<;  pandysrii  or  anie8the«a 
when  the  lesluri  i>4  uuilalcml,  and  paraplegia  with  cniiiial  iit-rve  tn^mp- 
toma  when  it  is  bilateral.  The  ^mall  size  at  the  cerebnd  axis  an<l  the 
importance  of  the  tenth  nerve  centres  to  life  make  it  evident  that  legions 
which  are  lai^r  than  half  an  inch  in  diameter  are  usmilly  immediately 
fatal.  If,  however,  a  lesion  Hpares  the  tenth  ner\'e  nutlei,  the  patient 
may  live,  and  then  a  dia^osia  of  bulbar  lesion  in  not  ilifHrult.  The 
profrnoni.'f  is,  however,  more  serious  than  in  tumor,  hemorrhage,  or 
Mifleniug  cli^^where  in  the  brain,  as  an  extension  nf  the  leBiou  may  ead 
life  at  any  time,  and  regeneration  In  thene  nuclei  and  tractA  does  not 
occur. 

BULBAR  FARALTSIS. 

Any  affeclion  which  involves  the  eerebml  axis  may  be  termed  bul- 
bar paralysis.  Thiw  (rases  of  hemorrhage,  whifh  are  rare,  or  of  si>ften- 
iug,  which  are  warimon  in  the  enira,  (hhim,  or  nie<lutla,  may  bede>»erilii'*l 
"as  aeute  aiJophN'tiiorm  buUmr  psiralysif*."  But  sim-e  mich  e:ises  differ 
from  cases  of  <x.'rebral  apoplexy  in  no  respect  exirpting  in  the  |)eeuliar 
combination  of  their  symptoms,  due  to  the  location  of  the  Icnion,  it 
seems  unwise  tii  establish  a  special  oate^ry  of  diseases  for  theae  caM«. 
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The  facts  alrcad^v  Btat«I  in  regard  to  the  [Kitliolng)'  of  apciplexy  (page 
47.1),  aud  ill  rejpinl  to  its  sympKnus,  ami  eyp<.riallv  thot*  pnMhiecil  by 
legions  in  tliis  rt^ioD  (jKigu  4!)4)  nppl^  to  thii4  M)D(lition  iiiid  make  it 
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The  oenbmt  bxl&  Tlw  cranUl  nniTtti  and  Ihrlr  aaclol  «i«  auiutwrt^  ///.  t«  Xtl.  Br^,  fopMtor 
peduuele  of  ccirbelluin ;  Cm,  corpui  numiDflUrv  ;  Cbp.  pneirrlor  rummttHiT;  0AV  diwiMHtlon  of 
wpcrior  iKduiick  ;  ithm,  wmuorj iacotmUon  In  nipdulU;  I'Py,  luulor  iWiMiallon  In  moctull*  ;  DV, 
CTomed  bnniKo  ol  V.  iw-rve ;  Af,  iauirtiil  SKuala  Abm :  f^cl,  fornix  ;  fi<(f,  fualculBi  gTsoUla ;  FJ^ 
poattrlor  Iuh^IIwHimU  butnllc;  /Vf/*,  Eudoulu*  rclrull«>ua;  (/,  infunititiDluin;  /^m>,  locna  cwrulma; 
Ijmt,  Irmtiiwiui;  Xa,  sntt^riur  oucIgiu  uf  thkUinua;  .Vir,  oucleva  aruiului:  ffi/,  nuclrui  fraetlla; 
Ifa,  oi\it  I  yig,  niiiil«wi  logmnntl ;  ,V,  rH  nurlput ;  tiiu,  mnlnl  ollntrj  i>udea> ;  Utt,  dorMil  oMjary 
DoelMis ;  A,  poiu ;  /Vx,  nipprficUl  Innxn-nr  fihrrs  ftf  jmb*  ;  Pp,  |mi  pMluoouIi ;  />,  prruiuid  ;  (^, 
^^  tNtTpt>ra  quailrif^mlLik;  Si,  nibalsnlta  nign;  >S(«,  alriar  KuilicK ;  STs,  Mnldm  mnalv  if  lli« 
IMmmu:  Dm,  UmIuhiw  :  r«^1oTrarUiabiBlclMUHne;  r<i,  Tloqd'.Vc]'f'*twiitU»i  rjrantarivrcoluniB; 


Flu.  267. 


JM, 


8 


-A 


^^ 


Am 


?^ 


SBftloa  tkraoch  Ibo  poaa  Vuolll.  AowIbc  nMlUpla  bmnorrtikgn  vUcfa  uimd  doth. 
(Cmnu,  Da  PualrilM  PanirdoJiiitlMlKi^  I*srli^  190DL) 

iinnwesM:irv  to  <Ict   nion*  than  meiitinii  iin  iiflV^Ttiim  whi«.'h,  thmi^h  ex- 
tremely rare,  liae  received  some  attention  in  recent  tcxt-b.«tk».     Fig. 
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257  ghows  a  diagrun  of  such  a  lesion,  a  niimUmr  nf  emaW  hRmorrltages 
ia  the  pons  Varolii  liuving  i^uis4>i|  the  <)(.-ath  of  the  piilictil.  Acute 
btilbur  iNimlysui  has  beeu  ulnsidy  dc-H-^nhutl  in  the  chapter  u{>oq  cuoe- 
phiilitis;  il  being  also  known  mi  {io]io-eiu%|>haliti8  iufcrior.  (See 
pii^  538.) 

By  bulbar  paralysis  a  disejise  of  a  chronic  progressive  type  is  ususlly 
indicitU-d,  uIao  miliitd  gl{M8o-Iabio-Liryiigi>al  pit,i'a]yrti».  Tliiw  dLsciisc  is 
exactly  homolo^ou^  to  chronic  anterior  puliotnyelitia,  the  legion  beia^ 
ill  ihc  ni'inibml  lixis  ami  not  in  tlie  Hpinnl  ct>rd.  It  is  a  slowly  advanc- 
ing degt'Dt-ralion  iu  the  nuLTk'iof  Lirif^o  of  tin.'  motor  (iraniid  nerves,  one 
aticr  another  being  invi,ilve<l,  usually  from  below  upwarti,  bm  occa- 
sionally from  above  downward.  In  some  vrnxa  it  is  a  pjtrt  of  a  mure 
widespread  affection,  viz.,  amyotrophic  latenil  Hcleroitid,  and  many  caHea 
which  present  the  typical  feiturea  of  bidbar  pdsy,  if  they  survive, 
develop  the  additional  symptoms  which  characterize  that  disease.  (See 
page  294.)  But  in  maiiv  c:im*h  the  bulLiar  Kvmptom^  are  the  onlv  ones 
to  pre-sent  themwlve-s,  ami  priKluee  a  very  typical  picture  whieli  is 
easily  recognized. 

Etiology.  —  The  etiology  of  bulbar  paralysis  is  obscure.  In  a  few 
easei4  it  apjtears  to  Iiave  been  a  ei>ngenital  at!ection,  and  ait,  in  the^  it 
has  occurred  in  two  or  more  children  of  a  family  whose  parents  were 
related  to  one  another  or  in  childmii  who  HhuwtH)  wigiint  of  degimera- 
tion,  it  has  Ik-cu  eonsidcrcd  an  hereditary  or  a  family  ditiease  and  due 
to  dcfi-clive  development  of  the  bnun.  In  one  wich  came  hemlitary 
syphilis  woa  the  miinifest  cause.  The  majority  of  the  castas  develop 
betwwu  the  thirtietli  and  fifiieth  ycnri§  of  life,  though  no  age  is  exempt. 
Falli*  and  blows  on  the  head,  emotional  strain,  and  cohl  have  bocn 
thought  to  be  causes  of  the  diseswe.  Overwork  of  the  lluMal  muscles, 
such  as  occurs  in  players  on  wind  instruments,  has  btten  thought  to  be 
a  cause. 

Pathology.  — The  pathology  is  a  progressive  atrophy  of  tlie  motor 
neurones  in  the  hypoglossal,  glossopharyngeal,  Hfiinal  accessory,  pueu- 
mogaiitrie,  facial,  and  mi>tor  part  of  the  trigettutml  nerves  au<l  oecnsion- 
ally  of  tlie  alHlm-ens  and  <x-ulomotor  nuclei  also.  The  bodies  of  the 
neurones  undergo  a  progressive  atrophy,  lose  their  branches,  bttth  den- 
drites and  BXoni'S,  lieiHime  ^niaUer,  and  Anally  am  reiluceil  to  raitall  nnclai 
or  disappCJir  whtilly.  (See  Plate  1 1 1.,  page  34.)  The  axones  ik^geuerate 
in  tlie  same  manner  and  k'nve  an  empty  sheath.  The  mu^icles  to  which 
they  go  atrophy.  The  pathology  of  the  disease  is  tliereforo  identical 
with  that  of  chronic  anterior  poliomyelitis  (7.  r.).  This  legion  may  be 
Hmiti>d  to  the  gray  nuclei  of  the  cerebral  axis.  But  in  some  cases 
sclerosis  of  the  pyrami<lal  (motor)  tracts  in  the  medulla  and  pons  haa 
U^'ii  found,  and  this  in  a  tew  casus  eonld  l>e  traced  into  the  lateral  and 
anterior  nic<liau  columns  of  the  spinal  (;onI,  In  such  iwses  it  is  evi- 
dent that  the  dii^eiise  wa;§  amyotro|>liic  lateral  sclerosis  and  that  the 
bulbar  par:ilysis  was  only  the  first  stuge  of  tiiat  affection. 

Symptoms.  —  The  symptoms  of  bulbar  paralysis  usually  begin  in 
the  tongue,  causing  a  slight  detect  in  articulation,  words  whicli  con- 
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lain  die  llnguaU,  d,  t,  n,  r,  s,  t,  being  baJly  proncunoed.  As  the 
disease  g<K'.i  on  tJii«  diflicully  of  Bm-wh  is  inciviwed  hy  the  tlewloji- 
nifiit  of  jmralysis  in  tlie  plmnnx,  wliirli  nuikes  tlit'  fjMX'cli  niisiil,  and 
of  |wralysisof  tin*  li|>s,  winch  pitveuu  tlic  ciiiiupiatiou  of  b,  p,  v,  w,y, 
hwJl  finully  It  is  ulinutiit  [iupii<44iblc*  to  niuler^iitiiil  tlie.se  {mtieuts,  the 
vowel  »ouuds  idone  Wing  clfurly  prtHlin'txl.  Wlicu  the  larynx  itself 
liec^imeii  [Kimlyzetl  ewu  photmlion  is  indi^tiiK^l.  Thi^i  tiynipiom  tiua 
been  termwl  dyt»;trthri«  to  distiupiish  it  from  aphusJa.  The  pamlysid 
of  the  tongue  is  attende<l  by  fibrillar)*  twitching  and  hy  atniphy, 
whi(:h  throws  the  mucous  membrane  into  folds.  A  rem-iitm  of  de- 
genenilion  may  be  found  in  tJie  nnisc-lcs  of  the  (otigno. 

While  die  Hymptoms  are  developing  dlHturlMuu-*?  lu  the  aet  of  chew- 
ing and  of  swallowing  appears.  Tlie  food  cannot  be  rolled  ulxtut  in 
tlie  mouth  on  account  of  tlic  paralysis  of  the  tongue  and  cannot  be 
carried  backwanl  to  the  pharynx.  The  pliar\"ngeal  muw-les  arc 
involved,  and  hence  their  automatic  action  is  imperfect ;  henc«  the  food 
ifi  not  gnisped  and  proiwlled  into  the  rDMophagiLs,  but  may  stiek  in  the 
t]ini«t  tux)  get  into  tlu-  larynx.  The  anlomiitic  cluKurc  of  the  epiglottis 
on  arrival  of  food  near  it  is  also  impaired  by  paralysis  of  the  larj'Ugeal 
muscles ;  hence  fluids  trickle  into  the  larynx  unci  fiut  of  choking 
become  frequent.  These  jKitients  sometimes  attempt  to  aid  tliemsolvcs 
by  pushing  the  fiKKl  back  into  the  phari.*nx  witli  the  finger  or  by  lying 
down  when  they  attempt  to  swallow  tliiidfi.  The  jMiralysis  of  the 
pliar}'nx  and  uvula  may  lead  to  regurgitation  of  fluids  through  the 
n<i3e.  V'hcu  the  paralysis  reaches  the  musolesof  nmsticatiim  chewing 
is  impossible,  and  s<-niisoli<l  footl  only  citn  be  taken.  It  is  probably 
one  reason  for  the  rapid  emaciation  of  thcst-  |NilienIs  that  the  di(fi«-ulty 
of  eating  deprives  them  of  a  proper  amount  of  uourishmeut.  The 
difficulty  in  deglutition  forms  one  of  the  chief  dangers  of  tlie  discaac, 
for  foreign  iKKliesget  into  the  larynx  and  lungs  and  choke  the  padents 
or  set  up  pneumonia,  which  is  fatal.  For  this  reasj>n  fe<-<ling  by  the 
stom:u-h-tiilie  should  \ic  l>egun  early,  and  the  patient  shouhl  !«•  in- 
structed how  to  pass  the  tulie,  and  t-hus  should  avoid  all  acts  of 
swallowing. 

A  ftJrther  set  of  symptoms  is  referable  lo  the  facbj  nniwilcs.  The 
lower  nniscles  l>w?ome  weak  and  atrophy,  causing  a  lack  of  facial 
expression  and  a  flattening  nf  the  fai»e  fmm  obiilcnition  of  its  folds. 
Tlic  niiiscles  iilnHit  tlie  mouth  are  relax(<4l  and  the  mouth  cannot  l>e 
firndy  elo^il,  and  the  lower  lip  hangs  down.  Hence  the  Siiliva  nins 
out,  am!  the  iKitient  hoUls  a  haiidken-hief  t^>  euteh  the  drmding.  He 
can  nr)  longer  whi.^tle  or  blow.  The  juw-jerk  may  l)e  incn-jised.  The 
muscles  closing  the  eye  are  very  raroly  paralyze^].  The  lower  muscles 
of  the  face  and  of  the  tongue  are  in  a  state  of  constant  fibrillanr-  con- 
traction causing  a  flue  tremulous,  wavy  mitvement  of  the  skin  and 
raucous  membrane.  As  the  facial  muscles  atrophy  a  partial  reaction 
of  ilcgenenilion  can  l»e  oblaineil.  The  [Mralysis  of  the  nuis^Tles  of 
mastiimlion  leads  to  an  inability  to  close  the  jaw,  which  makes  it 
neoessary  for  the  jxitJent  to  aappurt  it  by  the  hand.     The  tongue  in  ilfl 
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fioal  state  nf  para)_v)«i»  lii^tt  ou  tlie  flour  uf  tlie  mouth,  caunot  be  put 
out  nr  ninvf^^l  fibntit,  tlie  snf).  jMilate  liiin<;s  motirpnWs  ami  (Iim>n  not 
riwj  m  Breaking  or  in  Bwallowiriff ;  ln-iitt:  fluiJa  rftum  ibruu^^li  Uic 
nO0e.  In  nome  tusus  the  wniloniotur  audci  become  affwted  and  various 
funns  of  Btrubifliuus  qikI  double  ptoaia  dcvdop.  Thus  in  the  [>atioab4 
bHowu  in  Fijr*.  258  and  2-">9  tlicre  wa§  not  only  a  iKiralyxitt  of  tlic 
faeial  mutwli'^^  and  of  the  tongue,  but  double  ptosis  with  ]Miraly8is  of  all 
the  musclea  of  the  eyotxtlltt. 


Fro.  2.18. 


Via  259. 


Futkttl  wflhrlni  tnm  bnlhar  |«nt)]r«l*.  TKnibla 
fliMl^  ■Itglil  aUnwl  MtTshbniui,  tmeUl  paralyat* 
Villi  ImIe  oT  tmlal  vKiimaltia  uiil  luklillltr  tn 
das  tlw  1l|«  kn  Ut  b#  m«ii.  Ttie  tffnrt  u>  ajieii 
tto  ^«i  rwiHf  •  wriakllog  &t  tb*  fofthwC 


Baiter  rwnl7>l«.     rhxihle  ptixia,  «lll>  rt. 

lnnlilUl;r  todoM  iIm>  month,  uiil  BlmpJi;  of 
tbc  ri|:hl  hmlr  of  Ihe  limgiie  ■»  lu  be  bmu. 
(k<M>.d*bifMlp«tri»ni,} 


Finally,  tlie  rvspiratj-rrk*  movementi*  of  the  lirt'nx  are  interfered 
with,  a  iKfuliar  HtriJor  is  heard  in  ro^piratlon,  the  breathing  becomes 
rapid,  and  dmtli  by  a'^plivxiaiiun  oiinirs.  In  tlif  i-»rly  stjm;e  a  laryii- 
gOBOnpic  examination  shows  weaknesi*  of  the  ad<)notor»,  wbirh  later  on 
becomes  a  total  piiralyt^i?.  Id  a  few  ca-<-8  tiie  oculomotor  ncr\'es  and 
d»e  abducens  have  been  pnnilywHl,  catiHiuj;  ptowim,  and  iitrabismus  with 
all  the  characteristics  of  ophilialmopU'<;iH  {7.  r.). 

There  i8  never  any  pain  or  anBeflth*\tia  of  the  face,  but  headache  In 
the  occiput  or  pain  in  the  nape  of  the  niTk  in  sometimes  complained 
of.     Sometimes  an  increase  of  knee-jerks  in  present. 

A  very  constant  symptom  of  bulbar  paralysis  is  an  emotional 
state.  The  patients  cry  on  very  slight  provtM'siiiiin,  and  set-m  to 
lack  a  normal  control  of  their  emotions  and  are  extrt-mcly  depnwsed 
at  their  condition.  In  a  few  c;u*8  symptoms  of  spastic  paraplegia 
appear  and  tlie  diseaw  ^roes  on  to  amyotrophic  Intend  s<-Ierosis,  In 
other  cases  an  atrophic  panilysis  di.-V(*lMi«9  in  the  liands  and  arms,  and 
it  is  evideot  that  a  ehnjnio  anterior  poliomyelitis  has  followed  the 
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hnlliur  pulsy.  It  has  alruady  bven  stntcd  tliat  in  bull)  of  tlicsc  dlsen^a 
bulbnr  paralysis  may  develop  us  a  filial  rt-ijiilt.  Tliesc  tWtn  jKjiiit  to  a 
common  origin  and  patliolu^y  iu  all  Uiree  atl'eeciuuis,  whirl)  nia/j  tlit:re- 
fon>,  be  re^irded  aa  staf^  or  varieties  of  onset  It)  one  (Iti;ea8e. 

The  ooiin*  of  bullmr  piimLyttiR  in  slowly  propruKsivt*.  In  a  few  caros 
theiv  may  be  fur  a  time  au  arrest  of  symptmiiti,  but  tlicy  soon  reappear, 
and  the  result  is  niiifurinly  fatal.  The  avenigi-  dumlii)ii  of  the  di^t-Jise 
Is  two  years,  but  I  liave  seen  several  rapid  eaacs  wliieh  terminated 
within  a  yi^r  of  tlie  ouset  Death  is  due  to  ehuking-,  to  pucumoiiia  or 
brrmoliiiis  set  up  by  inhallnfr  foixl,  or  to  8tj»r>*atiou. 

Diagnosis.  —  The  diaj^iiiosis  of  bulbar  pnnily^i?i  prcsentii  no  difiicultj'. 
It  in  to  be  remenjl>ercd,  hn^vever,  that  Pimilar  M'oiptoms  are  rauwtl  by 
tumrira  «jf  tlte  oea^bnil  axis,  though  Uiese  are  rarely  so  locatwl  as  to 
jmHluiif!  Mliitenil  symmetrical  symptoms.  I  have  seen  one  ejuw,  bow- 
ever,  in  wliirli  llie  entire  abwiitr  of  genent!  sviiiptonis  (»f  bmiri  lunmr 
and  the  slowly  pmpre.ssive  development  of  bulbar  pandysis  led  to  this 
crrtif,  which  wa-^ouly  reveidwl  at  the  autopey.  The  history  of  the  slow 
pr<^;refi«  of  tlie  flj-mptoms  will  serve  to  distinguish  buU>ar  paralysis 
from  vascular  leiiions  in  the  cerebral  axlf-.  But  ca-scs  of  aneurism  of 
the  iMUfilar  arter."  sometimes  present  ver}-  similar  syniptums,  tlujujjh  in 
the  few  eiises  thus  far  reeorcied  spnstie  jKiraplegia  has  apjK'arod  lairly. 

The  occurrence  of  spinal  and  oortieal  symptoms  will  dislingutsii 
midtiple  sclenwis  from  this  diMiiKe,  In  the  enurse  of  nud(ijile  neuricie 
either  uf  diplithcrilic  or  of  toxic  origin  cranial  ner\'e  symptoms-  Mmic- 
what  like  (how;  of  bullmr  pjdsy  may  ^K-eur.  But  (he  histyry  of  the 
case,  its  rapid  progress,  the  occurrence  of  other  sjTnptoms  referable  to 
the  nerves  of  Uie  extremities,  and  the  rapid  recovery  leave  do  doubt 
as  to  the  diagnosis  from  bulUir  jiandy^Is. 

There  is  a  condition  quite  like  that  of  bulbar  paralysis  which  is  pru- 
iliiccil  bv  bitatcnd  h«loii«  in  the  fa<*ial  UKitur  area  v(  the  ccrcbnil  cor- 
tex lyinjf  i"  the  oj)en'nlura  or  in  the  mnt(»r  tracts  from  those  areas  to 
the  nuclei  of  the  enmial  ner\'es,  especially  in  the  internal  capsule  near 
the  lenticular  nucleus  and  In  the  lenticular  l<H»p.  Tins  condition  is 
naturally  a  very  rare  one,  but  it  has  been  observwi.  It  has  been 
named  pscudo-bulbar  pamlvsis.  It  may  l»e  due  to  a  conjp^nital  defect 
with  porencephahis,  and  ihcn  the  symptoms  apj>e»r  iu  iufimcy.  It 
may  be  doe  to  multiple  seleroeis  or  to  several  separate  attacks  of  an 
apoplectic  nature,  e:irh  causing  miilatcral  symplnms,  but  the  final  result 
being  a  symptom-complex  rescinl)ling  bulbar  palsy.  The  historv  of 
the  development  of  tlie  symptniiw  should  prevent  any  mistake  of  diag- 
nosis. And  in  tlies*  crises  the  paralysis  is  not  accompanied  by  rapidly 
ad\'ancing;  atrophy,  flbrilhiry  tremor,  and  reaction  of  degeneration, 
which  cjin  l>e  demonstrateil  in  cases  of  bulbar  paralysis.  There  i8 
usually  a  weakeuing  of  the  mind,  a  dementia,  imd  not  uni^ommouly  some 
form  of  aphasia.  And  in  these  cases  evidences  of  arterial  disciise  aid 
the  diagnosis  us  well  as  tlio  non-prugrcssive  course  of  tlie  symptoms. 

Finally,  it  Is  necessary  to  dinercntiatc  bnlbar  pamlysis  from  «#- 
thatio  parafyiti«  or  iiitfws(haua  gravis.     The  8ymn**>"*«  iu  myasthenia 
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gravis  are  much  like  thow  of  bulbar  piiraJytus,  though  ptosis,  paralysis 
of  the  orbicularis  piilpobrariim.nrnl  wi-akiu-ss  of  the  inuncU'Mof  the  nock. 
which  are  vt-ry  niro  in  biilhnr  paln_v,  opiwor  early  iu  uiyaithenia. 
Furthermore,  in  nivflsthenia  a  jjn-iit  gcnfml  muscular  lassitude  and 
uutluo  fatigue  uii  «xtrlion  h  quite  cont^tunt,  so  that  a  few  movements 
exhaust  the  patient  completely,  rendering  him  incapable  of  walking  or 
of  usiug  his  hands.  The  rapid  onspt  nf  this  general  muscular  weuk- 
neJvs  is  sufUcieiit  to  diflcivntiate  the  disease  even  from  cases  of  aniy- 
otropbic  lateral  sclerosis  beginning  willi  bulbar  syni{>t(iuis.     The  elec- 
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mwUto  Uuar  wrroutiilrd  bf  the  inOllniJux  colla.     (Hun.) 

trical  excitability  of  the  mu.4cles  diminiithe»  progressively  as  the  current 
is  applied,  until  no  contraction  can  be  produced,  yet  after  a  perio<l  of 
rest  it  is  Ibuud  to  have  returned.  Thi^t  |KK!uliarity,  ti?rmed  eW.trical 
fiitigiie  of  a  muscle,  is  clinracteristic  of  the  disease,  as  shown  by  Jolly 
and  Murri.  The  imiscles  which  an?  affecti'd  bIiuw  no  fibrillary  tremor, 
do  not  atrophy  and  show  no  reaction  of  dcHeueration.  Tliere  are  do 
seuHory  symptoms.  The  course  of  the  discutte  diHcrs  from  that  in 
bulbar  ]uJsy,  for  while  the  onset  may  be  similarly  slow  and  the  various 
symptoms  may  all  be  alike  in  bulbar  and  asthenic  paralysis,  the  disease 
ia  not  steadily  progn-ssivc.  Periods  of  iiupmvement  or  even  entire 
subsidence  of  the  symptoms  occur.  The  patient  may  rei-over  and  be 
free  frijm  all  signs  of  disease  for  some  months,  though  the  recovery  ia 
never  permanent,  as  almost  all  cases  dio  within  a  few  yesirs.  Ami  if 
the  symptoms  prove  &tal  no  lesion  in  the  nervous  system  has  been 
fonnd.  The  onlv  constant  lesion  in  myastlienia  gravis  is  an  extetunve 
infiltmtion  of  the  muscles,  aud  of  all  of  the  urpans  of  tl»?  body,  by 
siujOI  lymphoid  cells  (shown  iu  Fig.  260).  The  natare  of  tlie  diaeaw 
is  discussed  on  page  768. 
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Prognosis. — T]i«  prognosis  io  bulbar  paralyHis  ia  very  serions. 
TJie  pulients  dio  within  three  years  of  tlie  onset  of  the  disease,  And  some 
cases  run  ii  morii  nipid  course.  The  length  of  life  may  hv  pndonged 
by  cjire  in  feeling  these  patients. 

Treatment.  — The  tivatnieut  should  consist  in  kee)>ing  np  tlie  oulri- 
tioii  and  general  health  of  the  patient  by  every  possible  means.  Good 
foodj  massage,  life  in  the  oivea  air,  stimulating  water  treatment  by 
warm  packs  or  hot  ballis,  followed  by  cuol  slmwers  or  dnuche.'s,  uiid  all 
forms  of  touies  ebauld  be  advised.  Stryehiiine,  arsenic,  and  plios- 
plianw  in  the  funn  of  liyiMt|)Inj.Hj>hitts  and  tJiu  tjlyt'er<>-p]iospliulos 
should  be  cui|jloyed  freely  iind  kept  up,  each  drug  beiog  Uscil  a  short 
time,  and  thoae  aeleete<l  and  continued  whicii  «t;em  to  agre«  best.  In 
the  early  staige  the  pttient  should  be  carefully  instructed  iu  the  postaige 
of  the  stomach -tube,  and  this  must  be  insisted  upon,  as  later  in  the 
diseuw,  when  ditlicully  in  sw:itUiwIiig  l»c^io>;,  the  chief  danger  can  be 
avoided  by  iu*  use.  When  s«ilids  eau  nu  loiigtrr  be  8%vidIowcd  !M.'mi- 
aolid  fmnl  t<iuiiild  l>c  given  and  !;U]>pleiueuted  by  eggs  a ud  milk  and 
brotlis  given  through  the  tulw.  W'liea  nothing  can  be  voluntarily  -hwuI- 
lowed  all  f»»od  hjis  to  be  given  in  this  \ray.  I  liave  known  a  patient 
to  Ik.'  kept  alive  over  a  year  by  tins  metliiKl  uf  fwiling.  The  thin*l  <ain 
be  reduwd  by  lai^  enenmta  of  salt  stdutina  and  by  following  each 
fe^nliii};  liv  giviofr  water  tbnai^b  the  tube.  In  the  lant  stages  nf  the 
dimuise  hyptxiermie  rne^lieation,  with  morphine  to  allay  the  mental  dis- 
trei«,  with  atropia  to  prevent  the  undue  fluw  of  saliva,  and  with 
Btryclinine  to  support  the  vital  centres  may  be  employed. 


THE  CRAXLAX  XERVES  AND  THEIR  DISEASES. 


TllR  number,  nante,  atul  funtTlion  oftlie  cmnial  nurvcs  are  as  follows : 

First.     Olfactfiry,  souse  of  stiu-II. 

St-foinJ.     Oplic,  seosc  of  sight. 

Thini.     Ociilorncjtor,  motion  oftlie  eyeball  up,  tl<m*ii,  and  iu. 

Fourth.     Patht'ticiw,  motion  of  the  eyeball  in  and  up. 

FiiXh.  Trij^minal,  sensory  nerve  of  the  face;  probably  nerve  of 
tnt^te ;  anil  motor  ncrvo  of  llie  iiiiiwli-n  of  maxticatiun. 

Sixth.     AUluccns,  niutiuu  «if  iho  eyt-biill  oulwanl, 

•Seveuth.     Facial,  mot^ir  nerve  of  the  faee. 

Eighth.  Aooustio ;  (XH-hlrar  division,  nerve  of  lieariDg ;  vestibular 
division,  uerve  nf  ec|ui1ibriuni. 

Ninth,  (ilosaopliaiynffeal,  nerve  of  the  tliivHtt,  aensory  and  motor; 
po^ibly  of  taste. 

Tontli.     FnoumngaAtric  or  vagUA  nerve,  larynx,  and  vital  organs. 

Kleventh.     Spinal  H(H%»!^iry,  nerve  <»r  the  lar)'nx  ami  ueck. 

Twelfth.      Hypoglo)*siil,  nerve  of  (he  tongue. 

Each  of  these  nerves  hjus  a  jK'ripheral  course  from  the  aurfaee  of  the 
head,  from  i^me  organ  of  i^cnse,  or  from  »«>me  gr>nip  of  muscles  to  its 
primary  nerve  centre  lying  upon  the  base  of  the  brain.  Plate  XXV. 
showM  thtf  course  nud  the  di.strit>ution  of  the  superficial  nerves  of  the 
head  lUiil  fact*.  The  di"i'[H>r  origin  of  the  (cranial  ni-r\'e8  ia  shuwo  In 
Figs.  fj3  to  67,  77,  78,  2GC,  ami  261, 

The  primary  centres  or  emuiul  uerve  nuclei  are  eloeely  joined  to  one 
another  by  a8six>iation  fibrea,  and  their  intenietion  is  nef-'eiwiir)'  iu  many 
reflex  acts,  such  as  the  HnlHiug  of  au  odor  or  a  sneeze,  the  turning  of 
the  eyes  and  hea<l  tt>ward  an  object  seeu,  the  winking  niuj*e<l  by  dust 
in  the  eye ;  the  motions  of  the  face  in  smiling,  fmwniug,  or  crying ; 
the  pose  of  the  head  in  listening,  or  quit-k  turning  t^iward  a  sound,  or 
a  start  with  winking  at  a  noise;  the  involuntary  Hwalhm'ing  of  saliva 
or  of  t]t;*ting  fo<j<l,  am!  the  acts  of  respiration  and  coughing. 

Knell  cranial  nerve  Is  also  eonnectetl  with  the  higher  wntnw  of  the 
brain.  Some  are  joine^l  direetly  to  the  brain  cortex.  The  majority 
have  an  in<lire<:t  oonneetion,  the  tmet  from  the  primary  centre  to  the 
oortex  )>eing  interrupted  in  the  l»isal  ganglia.  TIi)m  intcrruptiim  is 
for  the  puriwh**  of  [imviditi};  for  the  uimierous  unconscious  and  invol- 
untary automatic  acts  of  high  wimplexity  which  involve  the  coonli* 
nated  artinn  of  numorou>»  widely  separated  centres. 

In  studying  the  cranial  nerves  it  i^  evident,  tlieii,  that  a  sliarp  dis- 
tinction muHt  be  made  l>etweon  diaeaws  in  the  peripheral  part  of  the 
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situated  in  the  Rt-lineiilerinn  mtTiiltmiio  on  tlie  upper  and  middle 
t«rlilniiled  Imnes  :iiid  on  tlie  wptmn  of  the  nnse,  ull  of  wliicli  partfl 
uru  piguicntwl.  It  is  iii  tlic  olfactory  bulb  that  the  primary  H?neory 
neurones  tennimile  in  a  fine  brush  about  the  KlointTuU  of  iiu-  iier\'e. 
{y'iji.  262.)  The  mmrse  t'wm  the  olfactory  bulb  to  the  brain  must  be 
regarded  as  an  intracerebral  tract.     The  mitral  cells  in  the  bulb  are 
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Thrnllikri'iry  bulli  ■□'I  inru  A,  8rhnrli1erfsn  tamhraiw  tn  nnaw  In  irhlrli  IIm  iwriphEnl  aIAif- 
lorr  ui^rpDvi  II.  KUitncruliu  orulbclurr  bulb)  C,  tuLInl  c^rlU  «ilb  dcudiJlc*  in  B  anil  iisWKv  If  l> 
othriorj  lobe ;  E,  gnniUe  mIU  ;  F,  wlb  In  uUkiwt  lube ;  U,  O,  Bbra  of  ulbuur;  ineU  (Kunoa  j 

the  secondary  netironcs  which  receive  impulses  from  their  dendrites 
about  thejiloniiTuliandpend  imptilt!M>j^  along  iheiraxonea  in  the  olfactory 
tract  to  the  curlex.  Kig.  68,  pagt-  132,  shows  tlie  course  of  this  tra<!t 
to  itA  varioiu  tenuinul  utnlions  in  the  opt>c  thalanni^  and  in  the  cortex 
of  Uie  uncinate  Ryrus.  The  thalamic  centre  is  jointxl  t<i  the  cortex  by 
the  fornix  and  fascia  dendata.  It  is  from  the  study  of  comparative 
anatomy  that  tiiese  facta  are  cstJiblishwl  In  man  the  olfactory 
apjtarjtus  hat*  Ik^cji  reilm-ed  to  an  almost  rudimentary  state. 

Any  disease  that  affects  tlie  terminal  filaments  of  the  nerve  in  the 
mui»ius  membrane  of  tlie  nose  will  siis{ieml  the  mwm  of  smell.  TliiH 
8Vtnpt<>m  Is  termiNl  anoMmia.  Acute  or  chronic  catarrlial  affections  of 
the  naisal  urj^ans,  arivst  of  the  iiassil  WH^rctiou,  whirh  oct^urM  when  the 
fifth  nerve  is  discastnl ;  tunmrs  of  the  nose,  or  |>olypi;  caries  of  the 
ethmoid  bones,  or  cthmoiditis,  or  diseaws  wliich  iiilerrupl  the  tnma- 
missioD  of  impulses  to  the  olfactory'  bulb  will  cause  anoeniia.  Menin- 
^tis  npcm  tlic  base  of  tlie  brain,  fractures  of  the  base  of  the  sknll, 
and  inm-ii-s  of  the  bone  or  of  the  brain  in  the  anterior  fossa  are  capable 
of  tearing  or  dcstniying  the  fine  lilanieiit^  of  tlic  olfm^torj-  nerve  or  of 
Bt;p;irating  them  fmm  their  eonnoetion  with  the  bulb.  Any  disease 
which  destroys  or  compres-ses  the  (tlfactorj'  bulb  or  tract  or  its  terminal 
station  in  the  cortex  will  have  the  same  effect.  An  arrest  of  activity 
of  this  tentn;  occurs  iu  hysteria. 

The  sense  of  smcU  has  much  to  do  with  our  appreciation  of  taste, 
and  when  it  Is  lost  it  is  im)>ossib1e  for  the  patient  tn  perceive  very 
delicate  tliffereucos  of  taste  in  various  8ubstance».     This  may  be  iha 
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symptom  6i'st  noticed  by  the  patient.  Lt^gs  nf  the  bcdbc  of  amell  1*8  a 
symptom  wliicli  is  uut  oftt'c  pyixvived  wjH»3itjjtienusly  iik  long  as  the 
duease  is  unilutcral ;  hence  it  lias  to  I)t'  w)iij;lit  for  Uy  testing  the 
patient  with  various  l'ni/;raiit  &ubsuiiw.'0».  The  ttsts  are  best  made 
wiUi  various  pcrtiimed  powders  or  essential  oils,  for  it  is  to  be  rcmcm- 
bert^d  that  ammciiia,  alcohol,  and  vineg:ir,  which  are  commouly  used 
for  this  puqMtftft,  pro<Iiice  irritation  of  the  fitlh  nerve  as  well  aK  of  tlie 
firstj  and  should  not  be  used  iw  tt^sts.  The  Hytiiptftni  is  of  interest 
chiefly  iw  iin  imlii-alion  of  tli&ease  in  the  nnterinr  Ibpsa  of  tJie  Kkull, 
such  us  tumor  or  abscess  of  the  bniin.  A  primary  is<jluted  neuritis 
of  tlie  first  nerve  hna  not  yet  been  reeordtd.  It  occurs  only  as  a 
retfult  of  nasul  disease.  Atrophy  of  the  olfudor)'  nerve  has  been  said 
to  occur  as  a  complicution  of  tabes.  It  mu.'it  be  the  terminal  leition  in 
any  destruction  of  the  nerx'e  fibi-es.  irritation  of  the  ol factor)*  or^an 
or  of  iiis  iNirtiisd  ceiitn-8  niiiy  cnii^c  halhitu nations  of  sntcU  {j>arosmia). 
This  is  seen  In  epilepsy  and  in  insanity. 


THE  SECOND  STERVE  :    THE  OFTIO  KEBVE. 

Anatomy.  —  For  the  finer  anatomy  and  physiology  of  the  opUc 
ap]>ar.Uu<(  and  retina  the  reader  is  referred  to  the  text-books  on 
ophthalmolotry. 

The  aniilnniy  of  the  optic  nerve  and  its  connections  with  the  brain 
are  shown  in  Fig.  203. 

Many  prinmry  optic  neurones  are  (•iluatwl  in  the  n-tina,  tlieir 
dendrites  beiitg  connected  with  tlie  rods  and  cones,  and  tliesc  send 
their  axones  to  the  primary'  optic  centres  in  tlie  thalamus,  corpora 
genicnhita,  iind  (Htrpora  quadrigeminH.  It  will  Ix;  noliceil  that  some 
cell  IhkHcs  in  the^  t>asal  ganglia  send  their  axones  outward  to  the 
retina,  whcn^  tlicy  terminate  in  the  rods.  Thus  the  optic  ner\'e  con- 
tains fibres  which  jmss  in  both  diref'tionhs.  The  optic  ner\'e*i  pass 
bnrkwanl  fmin  tlie  eye  to  the  optic  chiasm,  where  a  jwrtial  dwuRwition 
of  tlie  libres  (H-curs,  the  majority  crossing  over  to  the  other  side  to 
enter  the  op[>08ite  optic  tract  and  tlie  minority  turning  directly  into  the 
optic  tract  of  the  same  side.  The  crossing  fibres  convey  impulses 
from  the  inner  or  naAal  half  of  the  retiiiii,  and  hence  tlicir  injury 
eaus*-s  blindness  in  tlic  outer  or  teniponil  [x^rtion  of  the  visual  field, 
which  is  much  tJie  larger  portion.  Fibres  from  the  macula  luten, 
which  convey  central  visual  impulses,  pass  from  each  eye  to  both 
optic  tracts;  hence  central  or  direct  vision  is  never  afFwrted  by  a  lesion 
in  the  optic  tract,  (See  Fig.  2H4.)  The  optic  tracts,  coutaiuing 
fibres  from  botli  eyes,  curve  about  the  cnira  cen-hri  and  terminate  in 
the  primary  optic  centres,  as  shown  in  the  diagram.  A  lesion  of  one 
optic  ner\'e  causes  blindness  of  one  eye.  A  lesion  of  the  optic  chiasm 
caus(>s  }Mii-tial  or  total  blindDess,  acronllng  to  the  numl>er  and  [tosition 
of  the  optic  fibrer;  deHlniytHl.  If  the  li-sion  involves  one  lalet-al  |Nirt 
oidy  of  the  chiasm  (Fig.  2G4,  ^),  the  fibres  fn>m  the  temporal  half  of 
the  retina,  are  involvcti,  and  a  imilutcnd  nasid  liemianopsin  is  cjiuued, 
40 
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that  i»,  a  blindness  in  tlie  inner  portion  of  the  viminl  fii-lc!  of  one  eye. 
If  the  lesion  involves  tlie  aiitcrinr  <tr  pcisterior  |Mirt  only  nf  tlif  rhiaani, 
the  lilirt-M  wliirli  come  from  Uie  namil  hiilve^  of  tiie  reiiuee  are  involved, 
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TlliitiiHi  iif  111!    ijill 1  inrtL    Oniheriitbt  of  thr  ignn- thmnuusMof  gn}- mut«rlB  tba 

banlgMi^iaarvrtiv'tk  /^fr.  loiliibarurUivaiiUc  IbalMuiw;  iX  pwMrlvrnacteuKir  lb«  opUc  thml- 
■MiM  lying  iH-ittivn  tb«(aciiniBrninil>iam>slrniatn<fr,  and  tlip  tarpaa  tcalwilitiim  Inuranm  rrl  | 
jr,  Inleni*!  c»|wil«  ;  K  AIM ;  Jl.V,  nd  nudetu  nC  tlia  U^itncuUiui  i  PED,  pedDiicle  of  tii«  onrdtnin  ; 
SM.mhmMatitaign;  f>T,  otnlctnurt:  .r.  optlctdklun) ;  II.  oyi\e  nvm;  1,  £,  Alin^frnn  tlw  imitikta 
Ibt  imItIru  o(  tiM  ofHlo  itiAlAiaui ;  I,  <Milr1tHUl ;  S,  c«nlriruti»l ;  T,  H,  Titipr*  bctWMa  Ibe  o|iUo  Ihol- 
WBaBaad  tto  wd^tal  (wrlct ;  S,  4,  tihmn  txHineu  ihn  iMIna  nod  thp  oorput  gMilaNUlain  MlHaun ; 
9,  10^  GgnMi|iiiCi41aK  ftlir*«  tA  Ibe  ncf  l|ilW  «nnox  ;  \  d.  flItPM  tx-twivn  the  >i>lli)a«»d  UM«anMi»4uA> 
rtpniivn  utorlar !  11,  l^conwpoDdlng  Ibn*  Ut  ihr  tictitiHul  cortex  —  for  ihe  mikm  »f  dlaUbW— 
UMdM«MkUBCot41c(lb(n*anlr*KtrMwli  i:t,  i»U  of  IIm- iu|>i-r&vlftJ  imj  ntalUr  of  th*  OQ-f  p«Mlac 
lo  ihn  Bac|piu<>r  iba  tlilnl  u«i*«  ("tAi ;  it,  nil  or  ibr  dc«p  gny'ot  f}QJ  tAolng  la  Uii>  third  ncrr* 
nndcui:  l\  trJI  ivf  ilwdMp  gnr  of  f\/l  M^dlng  flhrc  InUi  Um  Atkt;  IT.  Ahn  fmn  tbo  rrd  nnrlnii^ 
UnBlnMlBir  ahual  tl;  H,  flVm  fnnn  Ibe  Stlrt,  lenniDBlIng  ntHMt  13;  Ot.,  oodplUl  Mwof  Ibe  bnia 
«lib  ■(■Donri,  cmiUtnlKghaihot'lUMMlionnliulbrurtiMDf  lb«rl«ttl  tnot.  (''*■''•  Allu  of  Korrt 
CMh.) 
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and  a  bilateral  temponil  hemianopisia  is  mitsecl,  tliut  in,  a  hliniliiess  in 
the  outer  portiun  vt  ihe  visual  field  of  boUi  cycj*.  This  is  termed 
heteriinyraous  hemiannpHia.  If  the  lesion  involves  the  (tplie  tract 
after  tlie  decus^tion  a  blindiiesit  in  one-half  of  both  eyes  ia  caused, 
and  the  patient  \a  deprived  of  swinjj  anything  tn  one  side  of  the  middle 
line.     Thib  is  lernie<l  lionii.myniitiiii  hemiai)Oji'»i». 
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Hivrvloiiuii  In  EhftUiiCJe  nnns,  uiiUcclilBm,>ii4aiiUc  Iractjiaf  thnBUrr*rn>iu  (beoual  balf  (/■■), 
Wcuf^nl  butftj^),  Mid  rx-ninl  ifioC  ifm)  of  itoiMUia;  SI  I.  o|illr  airre;  Htl.  opllc  tract;  r/I,  ofHe 
dvciuMriloD.  Tlic  loft  tpxn  ifatm  tht  abnM  which  enw  ;  thu  rl||ht  igan  chow*  thoK  which  do  not 
enta;  P,  pupillary  thn*.    (U«ieriiiCL) 


In  none  of  tlietw  fortius  of  hemtauopBiu  is  centnil  vision  im|Niired.  It 
is  only  aflfecled  in  lesions  of  tlie  nerve  itaelf.  The  aeuteness  of  vision 
is  best  tested  by  Siielien'si  teat  types,  type  No.  xa  as  stt'U  at  twenty 
feet  being  taken  aa  indicating  normal  vision  ^\. 

The  extent  of  the  visual  field  is  to  he  detrnnined  for  eaeh  eye  Repo- 
mtely.  This  is  to  In*  douo  by  having;  the  [wilieul  fix  each  eye  in  turn 
on  that  of  the  citaniiner,  the  other  eye  being  covered,  and  then  notice 
whethiT  he  can  see  Uie  hand  of  the  exaniiuer  or  a  sniall  white  object 
held  by  hini  ns  It  is  fKisaeil  outward  from  the  centre  of  vision  on  all 
sidc^.  The  n>tiiia  is  less  sensitive  in  its  peripheral  parts,  and  tlie  less 
the  illiuuination  of  the  t*f*i  object  the  less  dtstinelly  is  it  seen.  The 
luminoAity  uf  blue,  re<l  and  green  arc  leas  than  white  in  the  order 
uame<I ;  hence  the  vl-i^iud  field  is  greatest  ior  white,  next  for  bine,  next 
for  nxJ,  and  Ksist  for  green. 

Contraction  of  (he  vij>ual  field  for  white  or  colors  as  well  as  defect 
in  tlie  visual  field  is  an  ini[>urtant  symptom. 

The  optic  nerve  (-ontaius  some  fibres  which  pass  to  the  motor 
mechanism  citntrolliug  the  action  of  the  iris.  (Fig.  264,  P.)  Uence 
iuipressious  of  light  vautm  a  narrowing  of  the  pupil.  If  one  optio 
nerve  ouly  is  destroyed  the  pupil  reflex  iff  liwt  in  that  eye  when  it  is 
exposefl  to  li^it.  Hut  as  this  reflex  is  bilateral,  light  in  the  niiaflW-ted 
eye  will  pau«e  a  coutraclion  of  the  pupil  In  the  blind  eye.  The  fibres 
which  aabserve  this  pupil  reflex  doeuseute  at  tlic  chiasm.     Hence  if 
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one  optic  tract  be  itijured,  its  function  suspended,  we  have  not  only  a 
bilateral  hcmiiiuijpsia,  but  al^o  an  interfereiioe  witli  tlie  pupil  reflex. 
This  in  ililiicult  to  detiTmine,  for,  as  nlrratiy  stated,  the  reflex  is  a 
bilateral  one,  and  liglit  ihrmvii  on  the  utiiiftecled  purtt*  i)f  niie  of  the 
retina;  i.s  cji[Mihlc  of  aiusiiig  n  pnioipt  aurntwin^  of  Ixttli  pupiU.  If, 
however,  tlie  pulieut  be  examined  iu  a  dark  nioin,  the  eyes  be  only 
faintly  illnrninittcil,  m  that  tlic  pupiLs  arc  fairly  dilated,  and  titeu  a 
ray  of  lij^jht  be  thrown  by  a  mii-ror  from  one  aide  carefully  upon  the 
hiind  side  <inly  of  the  retina,  no  pnpil  reflex  will  ensue.  This  indi- 
cates infallibly  a  It^lon  of  the  optic  tract,  or  basal  ganglia,  an  it  due8 
not  ouour  in  cases  where  tlie  hemianopsia  is  due  to  lesioti  elsewhere  in 
the  visual  tract,  as,  for  example,  in  the  occipital  lobe.  It  is  termed 
Wcniic'kf'.s  ti.'st  for  a  hemiupic  piipilhin.'  reflex. 

In  losiioufl  of  the  optic  tract  tlte  heiniauopaia  afleets  color  sense  as 
well  11^  wliiie  and  object  viAion.  It  is  only  in  aflcctions  of  the  visual 
centres  in  the  cortex  of  the  cerebral  bemispbere  tliat  hemianopsia  for 
cttlor,  with  pres(;r\'atiou  i>f  sight  f<>r  white  and  objects,  has  been 
observed.     This  is  cidUil  heinichroumtiipr^ia.     (See  puge  122.) 


Diseases  of  the  Optic  Nerve. 

Hyperffimia  imd  anBemia.  of  the  optic  nerve  necnmpanv  correspond- 
ing cundllimi.s  of  tin*  Ijniiii,  hut  unless  very  exirenie,  are  nut  wiwily 
recognized,  even  by  experts,  as  the  normal  tint  of  the  retina  and  the 
normal  ealihre  of  the  bloodvessebi  differ  iu  diflerent  individuals  within 
very  wide  limits,  like  the  color  of  the  hair  and  of  the  skin. 

Growers  states  that  a  state  of  hypenembi  may  be  admitted  when  the 
disk  is  dull  red  or  brick  color  and  when  the  etige  nf  the  disk  cannot 
l>o  distinguished  fn»m  the  rest  of  the  retina.  Ruch  a  condition  is 
usually  asH(wiated  with  a  hypersensitiveness  to  light  and  [Kiln  on  using 
the  eyes.  The  atuses  of  bypenemia  arc  overaction  or  strniu  of  the 
eyes  due  ti»  ri-frirtive  ernirs,  or  the  use  of  the  eyes  in  iii!cn.se  glare  and 
heat,  or  iufluimmition  of  the  conjunctiva,  iris,  or  choroid,  or  some 
tox£unia,  or  some  form  of  cerebral  or  spinal  disease.  The  condition 
has  been  observed  in  many  difTerent  ty])es  of  insanity,  but  no  form  of 
insanity  is  particularly  characterized  by  this  sympt/>m.  It  is  a  matter 
of  dispute  wlu'ther  the  chmnic  fiirnis  of  spinal  disiiiae  which  lead  to 
atrophy  prwluce  a  preliminary  hypcnemia  or  ameniia.  I  have  never 
observed  any  iudicatioD  of  cither  condition  in  caacs  which  I  liave 
observed. 

The  pallor  of  aucemia  is  almost  as  great  as  that  of  atrophy,  and  in 
the  early  stage  of  atrophy  they  cannot  be  distinguished.  The  canaes 
of  anreraia  of  the  disk  are  tlione  of  geuend  aiwmia.  A  sudden  aniemia 
due  In  nmlndism  of  the  central  artery  iif  Uie  retina  always  canses  sud- 
den Idimluesrt  in  one  eye,  and  the  contrast  bt'twivn  the  appearance  nf 
(he  two  eves  serves  to  establish  the  existence  of  unilaienil  auicmia. 
The  arteries  in  one  retina  are  ■•een  to  be  small  and  empty.  A  moder- 
ate decree  of  auiemia  may  be  aiuscd  by  disease  of  tlie  bloodvessels  ami 


DlSKAHnti  OF  TTIJ?  6PTW  yKSVU. 


e2d 


may  lead  to  temporary  blindness.  This  M'asthe  case  iu  a  woman  sixty 
yenrs  old,  wlio  had  aortic  obstruetion  ami  f  xlcnsivc  fjenenil  endarteritiB 
out  siieclfic  in  uri^iii.  She  bud  suffered  from  uuilateml  hendiu'hcs  tor 
some  years.  On  November  1st  she  took  a  coal-tar  remedy  for  head- 
ache, which  pndKihly  depri'Hsed  the  heart,  and  within  a  ft-w  hours  she 
notieed  li  great  dimuetw  of"  vision  in  the  right  eye.  This  iiu-n-ascd 
rapidly  ;  iti  two  dayt^  >*he  wuh  lU'arlv  blind,  and  on  Dtf_t^'nibi.>r  1st  the 
right  eye  was  totally  blind.  Three  d«ys  later  virion  bepin  to  return 
in  this  eye,  aud  by  January-  Isl  was  fairly  ^khI.  But  during  the  hitler 
part  of  Novemlwr  the  left  eye  began  to  fail,  and  by  tlie  middle  of 
DecemlKT,  while  the  right  eye  was  reeoveriag,  the  loft  eye  w:w  totally 
blind,  lu  February  tlie  left  eye  also  impro veil,  and  nhv  fididlv  nvu\- 
ered  vision  in  both  eyes.  During  all  this  time  the  di^Ls  wore  pale,  the 
arteriett  small  but  notoblitenitetl,  and  the  veins  were  distendetl.  She 
euuld  see  better  when  lying  flat  on  her  bjiek  than  when  standing.  Tlic 
absence  of  visible  neuritis,  the  marked  arterial  aiueniia,  aud  tlie  exist- 
ence of  general  endarteritis  with  aortic  ol>8tmrtion,  ami  the  recovery, 
prove  the  symptoms  to  have  been  due  to  circulatory  conditionii.  The 
treatment,  which  oonftisted  of  full  do«*  of  imiide  of  p*»tas(*ium,  fit)  gniins 
daily,  with  strychnine  and  digitalis,  was  nttendctl  not  only  by  relief  of 
the  blindness,  but  a]s«>  of  tlie  headatihes,  which  wer»*  probably  due  to 
the  sime  cause. 

Thrombosis  of  the  Retinal  Artery  may  cau^c  local  ansmia  of  the 
retinn,  ami  may  bo  followwl  by  (p<Ienm  and  hemorrhagic  efl'usion,  a 
condition  exiictlv  like  that  whii:h  occurs  in  the  brain.  Thi.s  was  the 
oonditi'in  ftmnd  in  (he  following  «i«e  :  A  Iwy,  agt«l  thirtit-n  yt^rs,  had 
had  a  continued  fever  for  six  weeks  with  temperature  l>etweeo  99®  and 
102*  F.,  supposicd  to  be  enteric,  but  probably  malarial,  as  the  bhx)d 
examination  showed  the  presence  of  two  gcuenitions  of  tertian  malarial 
parai»ite8.  He  then  developed  iltmne.'w  of  vision  in  the  Icil  eye  and 
then  in  the  rlghl.  His  optic  disks  were  swollen  three  diopters,  with 
flomc-like  appcanincc  about  the  disk.  In  the  left  eye  a  wedge-slmped 
area  extendi'd  up  and  in  from  the  nasal  side  of  the  disk,  and  was  ccdi.r- 
Icss  ;  the  rctimil  iirtcrj*  on  this  side  wufi  small ;  the  veins  were  nuriiuil, 
numerous  dots  about  the  macula  indicating  phus-tic  exuihition.  This 
condition  slowly  improved.  Later  a  marked  picriiin'  of  thninibosis 
of  the  retinal  veins  developed  in  the  right  eye,  vrith  a  narrowing  of 
the  arteries  and  much  phisttc  exudation  about  the  disk,  and  a  few 
retinal  hemnrrhagi',*.  This  Uk*  gradmdly  snlwi<lcd,  and  afV-r  four 
months  the  nptic  nerves  prcsent«l  a  fairly  normal  np{H-an)ncc  and  his 
vision  had  reUirnetl.  Tlie  origin  was  presumably  malarial  infection, 
as  nephritis  was  not  present,  and  there  were  never  any  signs  of  cerebral 
disease. 

I  have  seen  thromlwsis  nf  retinal  arteries  associated  with  symptoms 
of  general  cerebral  arterial  disease  which  8ubse(|Uently  amsed  deatli.  It 
is  to  be  repanled,  therefore,  as  a  condition  of  prognostic  import;incc  as 
indicating  a  widespread  arterial  disease.  The  treatment  must  always 
be  directed  to  a  ivmo\'al  of  the  cause. 
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(Edema  of  the  Optic  Nerve.  "  Choked  Disk."  —  The  optic  oerve 
at  ito  L-xit  iVtuii  tliu  t.vti>ull  rw-pivca  ti  double  shaitli,  one  luyer  of  wlik-li 
is  t-uutiuiioiis  wirh  the  iluni  limk-r  urul  tht-  olJitT  witJi  tlie  |iia  riiaUT. 
WhcD  fluid  ;RTeuiniiIat(»  under  pretMiirc  witliin  thecniiuum  It  tlierefore 
tiuils  itii  way  in^>  t\w  spuec  iKtwecti  ihe^K  sheiUJis,  distending  tliedunil 
elicatli  and  compretyiiajr  tlie  uervt;  at  its  exit  tniin  the  eyelmll.  Such 
oorapres.-ion  is  felt  wirlier  by  tlie  lyniphntics  and  veins  tlian  by  the 
harder  nerve  Jihre-s,  and  the  consequent  rctsult  is  a  dropfiical  efliwirtn 
into  the  intm(K!uhi.r  jiDilion  of  the  nerve  fn>ni  tnuiKiuluiiuii  uf  Hiiid 
from  tlte  obstnicled  vessels.  Tfiis  causes  ii  swelliufr  of  the  optie  disk 
visibit!  to  theophthalinoAftojM'iLTid  eauj^iu^  an  iip|H-ur.iniH- shown  in  Fig, 
265.     Sueh  u  swelling  nuiy  exist  for  sumetioK  without  any  impuiriueDt 

Fia.26«. 
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of  vision,  hence  tlie  itnportjinee  of  nph(linlmow<ipi(*  examinations  id  cans 
without  (K'ldur  symptoms.  The  ex|K>nmcnts  of  Mcrz'  have  demon- 
8tr.ite<]  that  this  swclliop  of  the  nerve  may  como  and  go  rapi<lly  and 
may  van-  greatly  in  d<^rcc,  aix-oniing  to  the  varying  amnnnt  of  intra- 
cranial pressure.  The  teiionia  is  aUrays  a(tende<]  by  venous  txmgi>stion, 
bat  no  inflammatory  rhangcA  may  occur,  and  it  is  therefore  crroneotw 
to  identify  rliok)-*!  disk  with  optie  neuritis.  It  is  not  iufr(f|uently 
Mcompunit^l  bv  hemnrrliages  in  thn  n>tinji.  Choked  disk  will  occur 
onder  any  eowlilion  which  olistniets  the  eippulntiim  in  the  eye  or  in- 
0KSUM6  the  iutracnknial  pressure.     It  is  very  commuu  iu  tumors  and 

>  Men,  Arch,  uf  (JpbUialuioktgri  Jolri  IVOl. 
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absoeeses  of  the  brain,  oct»s!oiially  oce.urs  t^iiipr^rarlly  after  hirge 
beoioiThagf^,  ami  not  infreijiK-utly  ai'i-urriiwntc^  Uright's  discnse  or 
those  affcctiutuj  iu  which  j^i^ultuI  axlcma  is  a  symptom. 

The  only  positive  mi^ans  of  diaguosis  i^  by  ophthalraoscopic  exami- 
qatioii.  In  many  avu-A  when  the  chobeil  dLsk  hns  lastc^l  fnr  j^me  time 
vihion  i)4  impaired  and  tlie  visual  Hchl  in  iliminishiil  in  nxtoiit.  In  a 
few  cases  it  produce  no  symptoms.  In  8<»me  wises  iteauses  a  rapitlly 
advancing  blindni'ss.  Hut  in  any  cane  tliii^  hlindne^  nuiy  \)iii^  away 
an  die  oxlenia  of  the  nerve  snbsidui^  provided  a  true  nenritis  or  atrophy 
does  not  ensue.  Choked  disk  is  usually  bilatoral,  but  may  commence 
ill  one  eye  some  time  bei'urc  it  apiKiurs  in  the  other.  In  Bome  eaaes  U 
goes  on  to  neuritia  and  to  atrophy.  Oiisei*  have  bit-n  ret^onled  of 
choked  disk  without  otlier  sv-tuptoms  and  without  apjKtrent  (-ause.  In 
two  Mich  eiit<eit,  repr>rtcil  by  Krndent-I  Carttrr,' un8UK|H;etotl  tumor  of  the 
brain  and  ktont  absoess  of  Ute.Hphcnopahitinc  fossa  wore  eveutmdly 
proven  tti  be  the  e-aus«\ 

Optic  Neuritis.  Etiology.^  Optic  neuritis ociniri*  (HH-nsinniiUv  with- 
out iippiiixnit  auif*,  and  must  be  ivjrirded  us  an  idiopathic  ull'ecliuu.  It 
has  been  known  to  be  hereditary,  and  develops  about  the  ajje  of  twenty 
and  gt>e.4  oil  t)  blindne-ts.  In  tlie  majority  of  aiaeii,  hnwin-er,  it  is 
secondary  to  other  conditions.  It  may  b«  due  to  j^'ueml  poiwins  in  the 
bliMKl,  Kiiirh  as  pnjiluce  multiple  nenritis.  namely,  ali^ihul,  k-;wl,  ai-»enie, 
mer*-urv,  ami  toljawo.  It  i&  the  palho!og:ieal  state  wliieh  is  present  in 
»o-(.-aIled  tuxiu  amblyopia  and  iu  the  affectiou  described  by  uphtlnil- 
molofrists  ari  retrobull>ar  neuritis ;  where  tlic  tibrc8  passing  from  the 
macula  In  tea  an?  t«p<'ciaUy  iuvolvwl.  It  may  occur  aj*  a  se<|uel  of  any 
of  the  infectious  diseases,  es]M'oially  malaria.  It  also  o<>cur8  occaFion- 
allv  an  a  svmptom  of  severe  chronic  anufmin^  of  [>enneious  anaemia, 
Icnc'K-ytha^niiii,  and  di.ibett:-s.  It  may  Im'  syphilitic  in  origin.  It  in  a 
frequent  syn]pt^>m  of  nephritis.  It  is  supposed  to  W  eaustrd  by  rheu- 
matism, bv  (jout,  or  by  <aktMg  cold.  Opiic  ueurllis  may  lie  se<'ondarT.' 
to  a  meningitis,  in  wliicli  tuse  the  inflamnialiou  extends  directly  along 
the  slieath  of  the  nerve.  Its  most  common  cause,  however,  is  from 
preasure  within  tlie  skull  exerted  either  directly  by  tumor  or  abscess  of 
the  bmiii,  or  syphilitic  exudations  Ujwn  the  Imse  of  the  braiu,  or  by 
the  prciwupe  of  Hui4l  in  the  ventricles.  Much  discussion  lias  iicca  de- 
voted to  the  cause  of  optic  neuritis  in  intracranial  dise:iM.>.  It  may  be 
due  to  the  inercise  of  pressure  within  the  head,  pHMlueing  feiJeiua  of 
the  nerve  trunk  and  u  stHNindary  neuritis,  as  Pariiiaiid  affirms.  This 
Uieory  is  coiifirmcil  by  the  fact  of  tlic  nipicl  subsidence  of  all  tlie  ap- 
pearances of  optic  neuritis  in  easi-s  of  bmln  tumor  when  tlie  skull  in 
opened  and  the  intracranial  pressure  relieved.  Thus  in  one  case 
recorded  by  Harvey  Cushing'  a  swelling  of  seven  diopters  was  entirely 
re<luee<l  within  twent>'-four  hours  of  an  o}M*ration  and  within  a  week 
the  optic  neuritis  had  wholly  disapp(gin><l.  It  may  Ik^  due  to  a  dinirt 
infection  of  the  nerve  by  priKhicIs  of  diswiw*  within  the  bniiu,  as  Ijcber 
and  DeutscJimaun  liavc  long  maintained,  although  the  rapid  sulisidence 

•nifford  AlUmtt'i  STutcm  ot  AMWino,  vol.  v'l..  p.  842. 
'Sarift-rv',  U/tMeculo^  mad  Utibb-lricn,  (.>ct.,  1W5. 
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after  relief  of  pressure  throws  doubt  upon  this  theory.  In  all  Uiese 
cai8<-:4  tiptio  nouritirt  18  n^iuill}'  lilliitf-nil,  ihoiigli  tii  tntitofK  fif  tlie  brain, 
uptm  tlif  IjiiiH',  with  direct  pressure  ujkhi  the  nerve,  it  is  jtosfible  for  tJie 
nerve  no  the  side  of  the  tumor  to  \k'  nflM-l^-d  iiitich  WHuier  than  (he  other. 
Symptoms.  —  The  symptoms  of  optic  neuritia  ore  a  suddou  or  gradual 
failure  of  sight,  objects  beconiiug  blurred,  as  if  a  fog  were  between  the 

Fiu.  260. 


Acnt*  a|Kt«  MailtK  Note  diak  mnph  ■woll(>n :  Mtlmil«4  kI  -fT  D.  Kdg«  lulMliMt;  Tenrii 
0lMmii«4  •!  «■!§• ;  larir  nuoilnr  nt  beuiurriiiiitn  argurid  ibv  dlik,  pBlcbw  ot  iritmm  (■  thu  vMMm,  volBfl 
nry  tanaoua,    (P«aaf .  \ 

eye  and  the  objeet.  Some  patientit  eomplain  of  sensitiveness  to  light 
and  iif  distre!»  in  iiHing  the  eyt-s.  There  is  uIho  h  diminutiuu  of  the 
visual  field  and  a  lock  of  dimiDctne.ss  of  oolor  vision,  blue  betag  lost 
first.  In  ()i>ine  cJises  irregular  hliml  s[njts  develop  in  the  visual  field. 
It  is  rare  for  total  hliudneBS  to  o<*cur  an  the  result  of  optie  neuritia 
within  6ix  months  of  the  onset.  The  progress  of  the  blindm^s!)  is  cnn- 
tinnunrt  uidess  tlif.  vaxii*e  etin  )m?  rt'mt>vi>d. 

Diagnosis.  ^  A  iliugnosis  can  be  made  only  by  an  ophtlmlmoacojno 
examination.  The  fignres  on  Plate  XX  \'I.,Khow  the  ap|»eaniuw  of  a 
nnmisd  retina  and  of  n  nerve  in  the  early  stagi-  of  optic  nenritis.  (See 
also  Fig.  ;i6().)  Il  will  be  notieed  that  the  changes  are  ven.*  marked 
in  the  bliKMlvesscIs  of  the  retina,  the  urti-ries  l»eing  smidler  and  the  vdna 
being  distinctly  cong««ted.  Their  pt^int  of  exit  in  the  disk  is  oflsD 
ob8Cure<l.  It  will  be  noticed  that  the  outline  of  (he  <li8U  in  the  early 
stage  is  no  longt-r  ehatr  and  in  the  later  titjige  is  coniptetely  nhliteratrd. 
The  pei-uliar  striated  apiwarauce  about  tlie  disk  is  quite  evident  in  the 
fignref,  being  more  marked  in  the  biter  stage  of  tlie  disease,  and  this 
Htrialion  is  partly  yellowish  and  partly  red,  in  contrast  to  the  uniform 
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color  of  tlie  retina  in  licalth.  In  the  later  flta^e  hemorrha^res  in  the 
retiiin  are  evident,  being  indi«^to<l  hy  nxl  or  yellowish- while  plai(iiei*. 
Snsall  whiti»ll  or  yellow  t<pi>tti  ure  ii\tii)  M'eii  whioh  are  duo  to  c-xtidutJon 
of  intlnniiDatory  imKlurtt'.  Thore  tn  an  actual  exudation  witliin  tlie 
nerve  Iniak,  so  that  tlie  optic  ilifnk  is  arliially  swollen.  Its  lieijfht  can 
be  climated  by  the  ophthalnnuHiope  (I  diopt<.'r  equals  ^  mm.),  but  the 
first  evidence  of  this  swelliiij;  is  the  disuppeanmee  of  tlie  clear  central 
space  known  as  tlic  physiologicai  eup.  If  Uie  eoudition  siib:^idej<  there 
is  a  gra<hml  reduction  of  this  sweUinf;  and  little  by  little  a  return  to 
the  normal  appearance  of  the  disk.  While  the  dijignor-is  of  the  exist- 
ence of  optic  neuritis  i.s  oflsily  made  by  the  aid  of  the  ophlhaltiBiH^^ope, 
it  \»  by  no  nie-ans  easy  to  dctenriine  In  evcrv  <'aw  to  what  the  i-oiidi- 
tion  is  due.  If  to  the  symptoms  of  neuritis  there  arc  added  hendnehc, 
malnisc,  attacks  of  vertigo,  disorders  of  digestion,  with  nausea  and 
vomiting,  and  eomc  irregularities  of  circulation,  and,  the  patient's 
health,  strength,  and  uutrJtion  sufl'er  the  question  at  onw  arises  whether 
these  are  tlie  symptoms  of  tumor  of  the  brain,  chr-onic  tuln'rcular  men- 
ingitis, genend  arterial  disease,  nephritis,  or  merely  of  g«nenil  nnfemia. 
I  have  seen  two  paticntf  sufl'ering  from  these  symptoms  during  si^veral 
tnonthsand  not  a  little  distre^te^l  ineritjilly  lest  they  might  be  develop- 
ing a  fatal  ufleotion.  Both  were  young  women  siilTeriug  from  amentia 
and  also  from  very  irrt>guliir  painful  meiistntatton  due  to  endometritis. 
But  in  both  the  severity  of  the  ner%'ous  symptoms  liad  awakened  the 
fear  of  brain  turaor.  Botli  eventually  recovered  under  genend  tonic 
treiilinent.  In  snch  cjm.»  the  diagnosis  can  Ik'  re;i(!hi>tl  otdy  utW  n 
oonsidcmble  time,  the  lack  of  develnpnient  of  IfK-iil  brniii  svmptoms, 
especially  in  the  cranial  nerves,  ihc  oxistenw  of  nttrmal  jwiwers  of  sen- 
sation and  motion,  aud  of  normal  reSexes  l^ing  negative  symptoms  of 
great  value.  On  the  otiier  hand,  the  appearance  of  localizing  brain 
symptoms  may  confirm  the  suspicion  that  the  ueuritis  was  the  first  sign 
of  seriouB  intracerebral  diseaw,  esiKH'ially  of  tumor  or  abscess.  I  have 
wen  this  ci>ndition  as  an  early  symptom  of  serious  arterial  diseafle,  which 
led  mpiilly  to  multiple  cerebral  thrombiisis  M'ilb  aphasia  and  hemiplegia 
and  death.  Ft  is  well  kimwn  thai  n  very  common  cause  of  optic  neu- 
ritis is  Briglit's  disease,  and  it  follows  that  an  e.\aniiiuttion  of  the  urine 
should  1h'  made  in  every  case.  It  is  never  to  be  for^>ttcn  that  abuse 
of  alcohol  aud  ttibacco  (x>mbiued  may  be  tlie  cause  of  optic  ueuritis  and 
may  also  produce  other  nervous  symptoms.  I  have  seen  such  a  con- 
dition in  young  women  addicted  to  champagne  and  cigarettes,  as  well 
as  in  many  young  men  of  nervous  constitution  who  were  victims  of 
the  same  habits.  It  is  evident,  therefore,  that  in  any  ease  of  optic 
neuritis  great  caution  should  he  exercise*!  in  givhig  a  prr^osis,  every 
etiological  factor  shoidd  be  investigated,  and  the  ivnrse  of  the  «ise 
^oidd  be  watched  with  extreme  care.  The  lesion  in  optie  neuritis  is 
similar  to  that  already  described  as  a  diil^ise  neiirilis  (|Kige  l'>4)  there 
being  a  congestion  of  the  vessels,  an  efl'usion  of  serum  and  blood 
cells,  of  leucocytes,  and  nuclei  in  the  endoneurium,  as  well  as  a 
purenehymntous  degeneration  <if  the  nerve  fibres. 

Froffiiosis.  —  The  prognosis  lu  the  aifection  will  dcjiend  entirely  upoa 
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the  possibility  of  removing-  the  cauae.  Even  when  the  optio  neuritis 
hits  been  quite  extreme  recovery  is  still  possible.  Thus,  atXer  al»sorp- 
tion  or  niiiKival  ot"  tumors  of  tli«^  brain  I  luive  frcijiifiilly  ftti-ii  n'onvery 
of  viBion  when  the  blinJuetis  lm<l  boon  ho  extreme  as  to  ineu[>itcitiitiD 
the  patii'iit  fmia  n*irogni/.iii^  even  tlie  lai'ge.'^t  letWrs  u|k>ii  the  toHl  card. 

Treatment.  —  Tlie  treiitment  for  the  iiffectJon  is  the  removal  of  the 
cauM,  if  pa-<8ibte,  uiiil  eoiuplote  rest  of  the  aycA,  which  should  be  shaded 
from  the  light.  The  ophthiilmolojrists  prescribe  strychnine  by  hypo- 
dermic injections  or  by  the  mouth  in  Lirge  doites,  ^^  gr^Uj  increased 
at  each  injcr.tion  until  in  tt-n  duys  |  grain  in  givi!n,  and  this  drug  wilt 
certuialy  stiinnlnte  the  nerve  to  aetivity,  even  when  in  a  state  uf 
neuritis.  NVhether  such  slirnnl.ition  is  ilesirable  may  Iw  ojien  to 
question,  and  certainly  this  treatment  has  no  effect  in  other  forms  of 
Dcuritis,  exceptinj^  a  temporary  efl'ecl  of  stimuhUian  of  the  functions 
of  the  nerve.  The  use  of  merourial  innnetiona  and  of  full  doseit  of 
iodide  of  potassium  is  recoramendivJ  both  in  syphilitic  and  non-*vphi- 
litie  cases.  The  local  depiction  by  wet  eups  or  leoehes  to  the  temple 
is  often  Itenefieiul  in  the  t-arly  stage.  In  uniemie  cases  gtjnenil  (unics 
arc  of  benefit, 

Cushing  advises  that  in  all  ca.se9  of  optic  neuriti.'i  or  of  choked  disk, 
whetlier  from  iutniei-aniat  pressure  or  from  Brighi's  disease,  a  relief 
of  pressure  be  secured  cither  by  fn^ineutly  rcfM-.-iliil  lumbar  punctures 
or  by  decouipressinj^  operatimis  upon  the  cranium.  lu  tliis  way  sight 
may  be  saved.     See  pagt!  613. 

Optic  Nerve  Atrophy.  Etiolo^. — Optic  neuritis  in  many  coses 
goes  on  Uy  a  gmdujil  atmphy  of  the  nptii^  nerve,  whi«'h  is  then  spiiken 
of  as  consecutive,  luid  in  such  «ises  the  atmphy  is,  the  ti-rminul  residt. 
InerwLscd  pnw.sure  within  the  cntuium  m:iy  prmluco  iitnipliy  withimt 
any  primary  neuritis,  the  m;rve  apiK'-arinjr  to  uuderj^  a  dej^mcration 
from  the  start,  there  being  uo  initial  process  of  congestion,  such  as 
occurs  in  neuritis.  A  secondari*  atrophy  also  occura  after  lesions  of 
the  ner\'e  in  the  oriiit  or  after  atfectious  of  the  optii*  chiasm  and  tract. 
Optio  fltn>phy  may,  however,  occur  as  a  primary  affection  witliout  any 
preoeding  intracraniHl  pressure  or  disease.  Home  cases  are  eongenttal 
or  develop  ver)'  soon  after  birth  from  actual  congenital  defective 
development  oC  the  uptic  nerve.  In  (hew  eiis«'>  other  ner\"ous  svinp- 
toms  u.*<uaUy  imlicate  an  imiM-rfect  development  4if  the  nervous  system, 
such  as  imbecility  and  idi^rcy,  or  sp:istic  p:tnd\*8is.  Tliese  cases  have 
been  described  most  fully  by  Sachs.'  Vogt  has  olwer\*ed  the  same  con- 
dition developing  in  rhihln-n  at  the  uffc  of  el^lit  i»r  ten.  In  many  cases 
primary  uptic  atrophy  is  a  condition  asKiH^intitil  with  other  diseases, 
though  it  ran  hartlly  l)e  cnllc«l  8ee«>ndnn"  to  them.  This  is  notably  the 
(swe  in  locomotor  ataxia,  in  disseniinatc<l  or  mtdtiple  selemsis,  and  in 
paresis,  lu  all  uf  theee  diseas4>s  tlie  o<'currence  of  optic  atrophy  is  an 
exceedingly  serious  o^mplicatiou  and  pn>bably  due  to  the  same  oiiuse 
whi(^  pro«luct-8  the  origiiuil  atliiTlion.  It  may  ho  tJie  first  leeion  pro- 
dneed  by  this  cause.     Thus  in  locomotor  ataxia  10  per  cent,  of  the  cases 

'  Anuorotic  FuoilT  Idkicr,  Joumal  of  Svtrwt  sad  Mental  Difw,  18S7,  p.  541. 
md  1903,  p.  1. 
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begiii  wit})  optic  atrophy.  And  in  multiple  st'lerogis  62  per  cent,  of  the 
patient««  develop  tliis  compUaiiiou.  Optie  atrophy  miy  'Xiciir  as  the 
result  of  poifvoiiiiiK  by  tobacco,  alcohol,  leaJ,  ami  quininp.  It  may 
oocur  an  the  result  of  th(»  vsiriinis  inftKitions  (Jiwases  ai»l  of  diubetes, 
and  in  t^tmv.  oant^s  tuu  l)t?(>u  ascribed  to  L-i>ld. 

Symptoms.  —  Tiie  syniptomtt  iifoptin  utropliy  nr«  a  gniditallv  Iiirr(!>a&> 
ing  bliiiduesrt,  a  diminutinii  of  the  visual  field,  proiifresjiively  increaeiug 
from  witHuiit  inward,  ho  that  fiiudly  cudy  c-<>titnil  virion  is  posttible,  and 
very  otWn  a  defective  color  visiou,  tlie  fields  for  various  colors  being 
either  progrerwJvely  r«duc«<l  in  extent  or  altered  in  their  extent.  In 
aomo  caMirt  irregularly  Rituattni  blind  npotJi,  8«~inietiuieH  eeiitral,  develop 
—  tiic  so-called  central  scotoma.  Pain  in  the  eyr^and  discomfort  afler 
their  une  or  afli^r  exposure  to  stmng  light  are  often  felt. 

The ap|X'aranot*s  in  optic. -it mphy  are  demonHtnit<ii  in  VliiU'  XXVII. 
where  both  gray  and  white  atrophy  are  shown.  The  nphliialriiose».*pic 
np|M-jininees  in  optic  nerve  nlrophy  are  not  nniform.  When  ihv  atni|ihy 
ia  secondary  to  the  optic  neuritis  there  are,  first,  tlie  oriliuiLr)'  changes 
obtterveil  in  the  neuritis,  and  then,  as  the  swelling  and  congestion  sub- 
side, the  disk  once  nion^  l)(H-omeB  evident,  has  a  eliyirer  and  elHin-r  out- 
line, but  an  nuiisuidly  white  appeaninee,  until  finally  it  presents  a 
piTfectly  white  sjiot  in  tlie  rt-tina.  The  ajteries  are  tinticeidtly  <)iniiii- 
ishetl  in  calibre.  AVhen  the  o])lic  aln)phy  is  primarj'  and  is  not  pre- 
ceded by  a  neui'ilis  there  is  a  gradual  progi-essive  ehaiige  In  the  apjK-ar- 
aaee  of  the  normal  disk,  which  becomes  more  sharply  outlined,  loses  its 
pink  tint,  and  becomes  more  and  more  gray,  or  even  clear  white  in  Ci>lor, 
the  arteries  and  veins  preserving  their  normal  ralihre.  After  a  time  tlie 
lamina  cribnisa  at  the  bottom  of  the  disk  may  bec-ome  evident,  the  ap- 
peaniuiT  pri.'.>«Mit<'d  resendditiga  fine  sieve.  The  Icwon  in  itptie  atrojiliy 
is  a  progressive  parenchymatous  neuritis  without  any  interstitial  cliange. 

Diagnosis. — T}ie  diagnoiits  of  the  underlying  conditiuu  in  a  ease  of 
ojitic  atrophy  is  of  as  great  importjnu'e  as  in  a  case  of  itptic  neuritis. 
Toxic  amblyopia  ithould  be  fir^t  exeludt^I.  yymptonis  of  m-ganic  Imiin 
or  spinal-cord  diseaso  should  be  hmked  for.  The  mental  characteristics 
of  tlie  patient  should  be  considered,  and  changes  indicative  of  begin- 
ning paresis  should  not  lie  overlooked.  And  the  case  should  he  watched 
fir  a  long  perioil  before  giving  a  diagnosis  ii(  prliiinry  nplie  atrophy. 
More  than  oac-half  of  the  eases  eventually  develop  sonic  form  of  spiuol 
sclerosis. 

Prognosis. — The  prognosis  in  optic  nerve  atrophy  is  much  more 
serious  than  in  optic  neuritis,  for  while  the  latter  tmiy  go  on  to 
recovery,  the  former  is  progressive,  and  treatment,  unless  dii-ected  to 
ttie  (^atise,  is  not  sni'iH9<sfnl. 

Treatment. — The  pn)grpsa  of  the  erase  may  l»e  delaytnl  by  the  use 
of  tonics,  by  ever>'thing  wltii^h  improves  (he  general  health,  and  by 
the  hypodermic  use  of  strychnine,  from  -^  up  to  J  grain  daily,  the 
di^se  Ix'tng  increa^-d  slowly,  or  of  the  chloride  of  gv»ld,  or  nitrate  of 
silver,  or  of  nitmglywirin.  Recently  hypodermic  injections  of  normal 
salt  8oluti(»n  Iwneath  the  conjunctiva  have  been  recommended.  They 
have  not  been  useful  in  my  cases. 
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THE  THQUD,  FOmtTH  AND  SIXTH  NEEVE3 :   THE  MOTOB  NZBTXS 
OF  THE  EYEBALL.     OPHTHALMOPLEaiA. 

The  eyeball  and  eveli<l  arc  moved  by  uunaeroiu  miwcles  supplied  by 
these  three  nerves,  as  follows  : 

The  tliird  nerve  supplies  the  ciliary  muscle,  spluDCter  iridis,  levator 
palpebrte,  superior  rectus,  internal  rectus,  inferior  reotua,  inferior 
obli((ue. 

The  fourth  nerve  HUpplii-rt  the  fiii[wrior  ohliipie. 

The  sixth  ncn-e  supplies  the  external  rectus. 

The  bnmt'hes  of  the  tiavernous  plexus  of  sympatlietic  nerves  sup- 
ply the  dilator  pupillie.  These  nerves  arise  from  j^roups  of  cells 
lying  upon  the  floor  of  the  aqueduct  of  Sylvius  and  of  the  fourth 
ventricle  of  the  brain.     (.Fig.  267.)     The  groups  are  closely  joined  to 
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SAgia«l  MoUoo  Ihruach  lh«  wrcbral  ksiii,  hi  ttauw  lli«  uudt*  of  Ibc  ocolar  iMrrfa  Id  Uw  Boor  of 
Uba  aqsedad  arsjliliu  uitl  tli«  fourth  vvalride,  «di1  (lie  cuune  uf  lh«  nervM  lo  tbdr  niL  TIm 
wImi*  c^Mip*  of  oolU  horn  wblch  th«  tklfd  Mm  mIm*  ar*  wmi.  ff.v,  tM  diioImis  of  u<||mM>uim ; 
L,  lewalBcu*  innuKiTj  Undl  j  CC,  woi«r  tnd  la  UKunuoMibil  mkd  la  liamM  tbi  paauui4«aM( 
tlui  ■uirrlur  t^ramlil  >if  Ui«  nxdulliL 

cnch  other  by  association  fibres,  the  longest  of  which,  between  the 
tliird  and  sixth  nerve  nuclei,  pass  in  the  posterior  longitudinal 
bundle. 

The  locution  of  the  nuclei  of  tlie  oculomotor  nerves  and  the  function 
of  each  group  of  cells  lias  hoeu  the  subject  of  much  diM^ussinii,  and 
unanimity  of  view  Ims  not  yet  l>eeii  reju^beil,  tlioiigli  the  subject  has 
been  approached  from  the  side  of  comjiarativc  anatomy  (Sjiltzka,  Edin- 
ger),  embr)oIogir"  (von  Guddeii,  K<iinger),  pbyt-iolngif-al  cxprrimcnta- 
tion  (Henscn  and  Volchors,  IJernlieini),  uud  piLtIiolng\-  (Wcstphal, 
Kahler,  Pick,  and  Starr),  ns  wt-11  as  from  the  histological  stand[>oint 
(KoUiker,  Pcrlia,  Bruce). 

The  third  ner\'e  nucleus  consists  of  a  long  oolumn  of  cells  which 
begin  in  the  gray  matter  of  the  wall  of  the  third  ventricle  near  the 
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posterior  commissure  on  the  median  mir&re  of  the  optic  thalamus,  and 
extends  for  almotJt  a  centimetre  in  lenj^h  under  the  floor  of  the  iu|ue- 
duct  of  Sylviu."*  downward  to  tho  lovol  of  tho  eorjMira  ([Uiidrigeraina 
pwtcrior.  Jnst  posterior  to  this  column  ties  the  ^rroup  of  cells  gi\'iiig 
origin  to  the  fourth  nerve,  and  alwut  3  em.  U-Iow  in  the  pons  i«  the 
sixth  ner\'e  nuiiU-ns.  Tlie  c^ilumii  uft-eUH  makinfi;  up  the  third  nerve 
nucleus  cun  be  divided  into  n  numlwr  of  groups.  These  ffronps,  their 
connections,  and  iJieir  special  functions  are  showu  io  Figs.  2G7  and 
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BbiBiof  IfaeoucHdoribeocntuinnlorut^mh    (After  IVrlia,  Arch,  t  0]Uilh.,  iMf^g, 
lid.  iir.,  Ahlh.  It.,  B.  »T.) 

268.  That  wu-h  group  coiitnils  a  single  miwcle  in  proven  by  the  fact 
that  small  lesions  limited  to  different  parts  of  the  ctjlnnin  of  cells  and 
affetitiug  certain  grtmps  or  their  nerve  nH>t8  only  piwluec  different 
forms  of  paralysis  of  the  eyeball.  A  study  of  the  combination  of 
paralyses  observed  in  various  cases  enable<l  tlie  writer  (in  I8H8')  to 
offer  the  tullowing  st^heme  of  the  order  in  which  the  muscles  are  rep- 
resented in  these  gronps : 


*  Joum.  of  K«rr.  nml  MenL  Din.,  vol.  xv.,  p.  301, 
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Subw?qucQt  observations  have  Icut  support  to  this  localization. 

Third  Nerve  Paralysis. 

The  thirrl  nerve,  afti^r  itriMJiig  fmm  its  yn>ui>s  of  cells  n|H)n  (he  floor 
of  the  aqueduct  of  Sylvius,  sends  its  various  roots  through  the  t*?g- 
mentiim  of  the  orus  cerebri,  which  triiverae  on  their  way  the  red  nu- 
clcua  of  the  tcj^entum  aod  nuike  their  exit  ta  ii  la^rc  bundle  on  the 
inner  side  of  tlie  cru8  in  rlifso  a[>po^ition  to  the  third  nerve  of  the  op- 
poBite  side.  Lpj^ionHof  tin-  gn>upii  of  (v^lU  of  ori|;in  of  the  third  ners'e 
may  produce  a  pariiul  puntlyiiiid  of  the  ocular  muscles.  So,  too,  may 
lections  of  the  root«  of  tlic  thlnl  nervo  in  tlieir  pas»:i}^  tiinnigh  the  cruA, 
But  lesions  <»f  the  uerve  after  ita  exitciinw  punilv^isof  idl  the  iau.s<;Ie9 
which  it  supplies.  The  thini  nerve  pu.s80r<  from  iu  ttupcriicial  origin 
in  the  crus  forward  to  the  sphcuuidal  fissure,  and  thus  int^)  the  orbit, 
where  it  fUvidoit  np  in  the  various  sm:dl  bninches  going  to  the  muaoles 
already  namf  1  and  to  the  ciliary  g;jngIion. 

Etiology.  —  Lesions  upou  the  base  of  tho  brain  lyinjif  near  tlie  ems 
nr  Ix'tW4'cn  il  ati.l  ihe  exit  of  the  ncr\fe  into  tiie  orbit  arc  p:(rticu]ar!y 
liable  to  produce  paralysis  of  the  tliird  nerve.  Meningitu*,  either  sim- 
ple or  tubereutar,  abscess  of  the  braiu,  and  he^a^^^b:^res  on  tiie  base 
of^n  involve  tho  nerve.  In  meningitiM  in  infaut^  it  is  otYen  the  nerve 
flrt<t  atfi^ctfid.  Syphilitic  exudations  npoa  the  Iklhi;  of  the  brain  and  a 
syphilitic  neuritis  with  infiltration  t\i'  the  slicath  of  the  uerve  are  the 
nmet  common  causes  of  tlnrd  nerve  palsy.  Tumors  of  the  brain  lying 
in  tiiU  lixality  nr  lying  in  such  position  as  to  displace  the  bmin  axis, 
and  thus  cause  traetiun  upon  the  uerve,  may  al;*')  produce  thinl  nerve 
paralysis.  In  both  these  conditions  other  symptoms  of  the  diinasc 
accttmpany  the  ocular  i>iil?»y  and  give  a  clue  U)  the  iliagoosis.  The  ocu- 
lomotor nerve  is  rarely  injured  within  the  orbit,  iniismuch  an  it  is  well 
proteotwl,  but  occasionally  in  fnuTlutx-s  of  the  base  the  nerve  will  bo 
toni,  awl  severe  falls  and  blows  U|Kin  the  hcail  have  l>een  known  to 
c^usc  the  bruif»ing  of  ihe  nerve  agiiinst  a  sharp  edge  of  the  sphenoidal 
fls!-nre.  Thus  in  a  patient  under  my  own  olwt-rvation  a  fall  fwwn  a  car- 
riage upon  the  8i<Ie  of  tlie  head  prmlueed  a  sudden  paralysis  of  the  third 
nerve  which  n^maimtd  about  six  months  and  then  gmilually  recovered. 
Tumors  within  the  nrliit  and  anything  pn^lucing  extreme  exophthal- 
miis  mav  bv  pn-s.Hiire  nr  Btretcbintr  involve  one  or  m<)re  branches 
of  the  mnduinotiir  ner\'e,  tuid  ihuscjiuiKf  a  partial  paralysis.  Thus  in 
a  patient  with  exuphtJialmie  goitre  an<I  very  extreme  exnplithalmufl  I 
have  Kcn  an  imibilily  to  turn  the  eye  inward  nod  upw^m^  which  sub- 
Bided  when  the  exitphthahniJ!*  ilis:ipp<-jir(rd.     Oculomotor  palsy  may 
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occur  sm  a  compliealion  of  diplitlieria  and  of  t\'phoid  fever,  ami,  in  fact, 
it  hafl  been  recorUtnl  in  niaiiy  ditlertiiit  forms  of  multiple  neuritis; 
undor  thc^  circuinstant^cf!  it  :a  UKii:illy  biliitt-nd.  Gt-rniiui  authorities 
affirm  tliat  a  lcni|)oKiry  oculoniutur  palsy  may  be  pruduoud  by  poIaoD- 

Fio.  268. 
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inp  with  snusij»e,  fish,  nr  meat  lliiit  is  diseawnl.  Ijsistly,  it  is  puppoeed 
tliat  tlie  i-We(?t  (ifcrild  may  priwluct*  ii  f-uddeii  (H-uJi>m«itor  jwlsy  of  tem- 
ponirv'  (Itiratiou,  hut  this  is  (i.TiaMiIy  very  rare. 

S3rniptom3. — Tlie  symptoms  of  third  oerve  jtarnlyais  are  ptosis  or 
falling  of  tlie  upper  eyelid,  dihitaEioii  of  the  pupil,  and  lui^s  of  reflex 
action  Wh  to  lijilit  ami  to  aecomratKhition  ami  a  tuniinp  outward  and 
slightly  dowiiwani  of  the  eychiill  owing  to  tlie  uiiopiH>f«d  eontraction 
of  the  exIeriHil  n-etun  and  superior  oblique  muscles.  The  fltrabiamus 
is  atteudeil  by  double  vision  and  often  by  vertiijij  and  uneertainty  of 
pait.  Theiv  is  an  inability  to  turn  the  eyeball  upward,  downwnrtl,  or 
inwani,  owin^  to  the  pMnilyHis  nf  tlie  superior,  inferior,  and  iulenial 
reeti  muwKrin.  The  panily**i8  of  the  inferior  oblique  mui*cle  is  also 
present,  but  dtxi^s  not  pnxluoe  a  visible  <lefieelioa  of  the  eye  whcu  the 
superior  oblique  is  capable  of  acting.  Ptosis  is  eomplete,  m*  that  tlie 
patient  if<  unable  to  open  tlie  eye  suffioieutly  to  «»e,  allhou};h  he  UHoally 
makes  efforts  in  this  din><-tion  bv  <-levatiup  the  eyebrow  t<i  the  utmost 
limit ;  hence  in  sueh  pticnts  wrinkling  of  the  forehead  is  more  pro- 
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iMunct'J  nu  the  side  of  the  paralysis.  Fig,  270  shows  tills  condition. 
In  cases  where  the  cause  cau  be  removed  by  trcatnieiit  the  propiosis  is 
gomi,  and  even  in  caws  of  injiin*  and  disease  of  the  ner\'e  fnim  cold, 

recovery,    aa   a  nile,   ensues. 
Pio.  27a  The    nerve  is   inaccessible  to 

any  form  of  electrical  treat- 
ment, then^fore  it  is  inijMjs- 
sible  to  treat  die  paralysis. 
The  Papil  and  Its  NerroOB 
Medianlsm.  —  The  acti*  m  •  if 
the  pupil  to  light  and  to  ao- 
comtinxhition  is  a  reflex  aet  in 
which  the  optic,  iwulo-molor, 
aiitl  synijiiithetio  nerves  take 
part. 

The  contraction  of  the  pupil 
to  light  is  prodiu^ed  by  im- 
pulses passing  from  the  retina 
to  the  coqwra  <iujMJrigemina 
anterior ;  thence  to  the  aiUi-- 
rior  griMipof  e«lls  in  the  thirrl 
nerve  nucleus,  thence  in  the 
third  nerve  to  the  ciliary  g»n- 
gllfiM,  fnjm  which  the  short 
ciliary  nerves  go  to  the  iris, 
which  contraeta  by  closure  of 
its  sphincter. 

Auy  lesion  which  brenks  tins  n-flex  an^  will  arn^st  the  eontraetion 
of  the  pupil  to  lights  The  dilatation  of  the  pujiil  in  darkm.'ss  or  in 
distant  vision  is  proiJuced  by  impulses  passing  to  the  dilator  puptllse 
tlirough  the  sympathetic  ner%'es  from  the  ciliu-spinal  centre  in  the 
eighth  cervical  and  Srst  dor»al  iteginent«i  of  the  spinal  ci^r.].  These 
spitiiil  centn«  are  eonnw^te*!  widi  the  corpiira  quadrig^-mina  by  ner\'e 
fibres  which  puss  iu  the  tcgnientun)  nf  the  |H)ns  and  meihdU  and  in  the 
aua>n)-lati^r.d  columns  of  Uic  upper  coixl.  The  sympathetic  nerve  fibres 
leave  tlie  spinal  conl  in  the  first  dorsal  nerve  root,  puss  Ut  die  mijierior 
cerN'icnl  ganglion,  thence  in  the  carotid  or  cavernous  plexus  to  the 
GaHHcriau  minglion  of  the  fifth  ucrre,  and  thence  by  way  of  the  first 
bninch  of  the  fifth  nerve  and  the  long  ciliary  nerves  to  the  iris.  The 
filio-spinal  centre  in  the  spinal  cord  reivivea  impulses  from  many 
directions,  any  one  of  which  is  capable  of  producing  a  lUbitation  of  the 
pupil.  Tliiw  irritutirig  impnlHcs  c«>ni!ng  iu  thn)Ugh  the  lower  eer\'ieal 
ami  up|x'r  ilnrsal  |wslerior  spinal  nerve  riM»ts  fmui  die  skin  of  (he  neck, 
or  if  of  suffieicnt  int^^nsity  from  any  region  of  the  body,  can  cause  such 
a  dilatation.  It  is  |KJssible  tliat  die  total  absence  of  such  impulses  when 
the  iwsterior  nerve  nNits  in  the  wr^ncal  c<inl  are  injured  causes  the  per- 
manent contraction  of  the  pupil,  c-nllci]  spinal  myottis.  Impulses  also 
re)u;h  Uie  eilio-siiiiuil  i^ntre  from  tJie  cortex  of  the  brain  and  from  many^ 


ltmli«D4rxtrni»1nnibl9nini(luFi'iiianlfMiof  ihc 
rigbl  ibinl  n<r<rc     |  Icua.  do  !■  SalpAUWra.) 
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subcortical  centres  in  the  basnl  pinplhi  and  ni(HliilI».  AtU^ution  ilirwteil 
t<>  a  distant  object,  with  voluntaiT  fixation  ot"  tlit'  eyes,  or  t'jiujtional 
changes,  iear  or  anper,  or  any  irritation  of  the  mixluUii  which  excites 
die  rcMpiruUiry  and  va^tuniutor  tvntres  may  cauw*  dilatation  uf  the  iitijnl. 
It  is  the  luHt-uanutl  caui<e  which  piYKlnocfi  a  contracted  pupil  in  nicu- 
injj^tis  and  tTn?l>nd  ilt»«ifi(>.  A  j^-neral  lowering  of  the  nervonn  con- 
dition such  UP  accompanies  ncuntstlienia,  liyftcria,  epilepsy,  and  anH^^iia 
is  UHtully  attended  by  a  dilatation  of  the  pupil.  The  exact  jmth  from 
the  optic  centre*  to  the  spinal  centre  is  as  yet  undigcovcred.  A  per- 
tniincnt  lotw  of  power  of  dilatation  of  the  pnpil  in  darkness  is  known 
to  occur  only  when  the  cilit>*piual  centre  in  the  cord  or  the  Hvnifia- 
tlietic  nerve  in  the  nock  or  its  branches  to  the  dihitor  piipiilie  are 
destroyed  by  disease.     ThiA  occurs  in  labcs,  in  paresis,  iu  multiple 
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TH»gn,m  at  the  tIkii*)  tnwi  aod  !!«  MwuiMlfeD  with  the  third  umm.  Xe.,  opUfl  ■uiuj  «A&, 
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Rnrpmriuiwlrlsriiilniini  anurlnr  -.p^r.,  ■Ivinu';  frrn,  mi.,  ounxia  ftBlwalWiim  Ijiteruunt  itr.,  u^ 
-""'"■":  IU.,  BqaAdael  otSjMu*.    (Jaeob.) 


sclerosis,  nnd  in  hnlliar  palsy,  and  in  myelitis  of  tliis  locality.  The 
hcmiopic  pupillary  reflex  of  Wernicke  liaa  been  deHcrU»Hl  on  paj^  628. 
When  a  patient  preaeuta  anomalies  in  the  action  of  the  pupiU  the  pos- 
sibility of  his  Ix-inji:  under  the  infltientTc  »»f  Mtmie  ilrug  whith  aftects  their 
action  must  be  oonsidcreil  iM^fon-  a  ciMielui^ion  h  nrsiehwl  that  a  local  or 
general  dif^-aw  of  Uie  iicr\*ous  syetera  is  present. 

ArcyU-Robertson  PupiL — This  is  a  comlititm  of  Itws  of  ri-flcx  of  tlie 
pupil  to  li^'iti  while  its  autiou  iu  accommodatiun  iii  prt^ser\'ed.  (See 
pages  356  and  G4o.) 
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Paralysis  of  the  Fourth  Nerve.    Patheticns  Paralysis. 

Piiralysis  of  tlie  fourth  nen'e  is  txtri'mcly  rare  and  i»  only  to  be 
dotoetixl  by  a  ntreful  cxiimintitiou  for  double  inuigeii  with  ii  red  glass 
over  one  cyv.  Thu  upriglit  image  it<  tlien  wen  to  be  upright  by  the 
normal  eye,  l»nt  appears  lo  be  dieplaci<d  oulwartl  and  turned  obliquely 
by  the  alTwtwl  eye.  The  fourth  nerve  snpplies  the  sujierior  oblique 
muttcte  and  in  of  all  ihe  iier\'es  the  one  best  pniteeted  within  llie  lirain. 
It  uriseii  from  u  Bmall  group  of  cells  beueiitlk  the  oqueduel  of  Sylvius, 
and  decumatea  with  its  fellow  iu  the  roof  of  the  aqueduet  juBt  b(>iienth 
tlie  corpora  quudrigemiuH  posterior,  and  make.t  its  exit  immediBtely 
after  its  det'U>«Htirin  on  the  donuil  mirfar*  of  the  erus  lying  ii|>o«  the 
Buperior  petiuucle  of  tlie  cen'l»eUum.  (Fig.  287.)  It  then  eur\'es 
nn)und  the  rrurt,  lying  u|>on  the  upper  bonier  of  the  jions  Varolii,  and 
BO  [Kismn  forward  ujiun  the  i^ide  of  the  optiir  tnirt  and  enters  iJie  orbit 
tliningh  the  itplieuoidiil  finsure.  Any  of  the  eausew  which  produee 
paralysis)  of  ilie  third  nerve  may  cause  paralysis  of  the  fuunh.  Snyder' 
reports  several  raw^s  due  to  injury,  attcndetl  by  vertigo.  Ii^dated  paral- 
ysis of  the  fourth  nerve  without  afTeetion  uf  the  third  or  sixth  l« 
an  ini|M)rtHnt  isymptoni  irf  lunior  of  ilie  ci^n^bi^llum  or  of  exudation  on 
the  under  surface  of  the  unterior  lobe  of  the  eeri'beHniii.  lu  a  [Hitient 
seen  in  Meynerl's  clinic;  at  Vienna,  who  pn-wnted  many  sympt<imM  of 
cerebellar  disease,  the  existence  of  an  isolatetl  fourth  nerve  paralysis 
made  it  probable  that  the  cerebellar  lesion  lay  in  the  anterior  and  ven- 
tnil  part  of  thucerobt^ltuni,  a  diagnottiKW^hieb  was  confirmed  by  uutujwy. 

Paralysis  of  the  Sixth  Nerve.    Abducens  Paralysis. 

Tlie  sympturn  pnnlueeil  by  paralysis  of  the  sixth  nerve  is  intt^mal 
strabismus.  This  nerve  supplies  tlie  external  ivetus,  and  when  it  is 
piinilywHl  the  internal  rccitus,  being  unopposed,  turns  the  eye  inwanl, 
prtHlueiiig  strabismus  an<l  aa  inability  to  turn  the  eye  outwiinl. 
Double  vision  always  acteompanies  the  stnihismus,  and  tlie  pupil  U 
usually  somewhat  contracted  on  account  of  the  position  of  the  eyeball, 
but,  of  course,  nsicts  to  liglit.  The  sixth  nerve  arises  from  a  group 
of  cells  upon  the  fltnir  of  the  fourth  ventricle,  passes  venf  rally  through 
the  pons  Varolii,  making  its  exit  in  the  groove  between  the  jxinsand 
medulla,  and  then  poHsen  forward  l>cncBth  the  pons  to  enter  the  orbit 
through  the  sphenoidal  lissurc.  As  it  has  the  longest  course  of  any 
cranial  nerve,  disease  at  any  part  of  the  base  of  the  brain  is  liable  to 
involve  it,  hence  ahdiicenn  paraly^sis  is  a  frpquent  symptom  of  intra- 
oranial  disease,  such  as  basilar  meningitis,  syphilis  of  the  Imisc^  tumors 
of  the  brain,  and  fractures  at  the  base  of  tho  skull.  The  ^aie  causes 
which  produce  oculomotor  paralysis  may  cause  abducens  pnrulvsis, 
and  it  is  equally  inaoessible  to  any  treatment.  The  sixth  nerve  tiucleiis 
and  the  root  of  the  nerve  are  often  involved  in  disease  of  the  poos 
Varolii.     (iScc  pages  117  and  Glo.) 

>  Atdk  of  OplithBlmoloK^,  toL  XJI^^VX,  p.  9ii». 
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Thfi  (liagnnRiti  tjetween  an  aflectirm  of  the  alxliirens,  iliie  to  diwase 
in  tlie  uerve  trunk  or  due  to  tliscsisc  in  the  bmin,  can  only  Ixj  made 
from  tlte  prestiiec  of  other  s_vmptom8.  Panilvsis  of  the  fiice  on  the 
same  side  us  the  oeuhir  f>ulsy,  and  of  the  arm  and  legs  upon  the  oppo- 
site miic,  indicates  a  IcMion  in  the  pom  or  on  the  baHe,  produdn^  uni- 
lateral pressure  on  the  pons.  In  the  patient  who»i<  luvc  i»  rihowu  in 
Fig.  'J72  the  paralysis  of  the 

sixth  nerve  was  asaociatwl  with  I'l".  272. 

paralysis  of  the  seventh  attil 
eighth  nerves  on  the  same  side. 
This  patient  had  sufTerei]  from  a 
fracture  of  the  ba^e  of  the  .skull, 
but  had  recovered  from  all 
tlie  Fiyinpii>m8  exeeptiiig  those 
present  in  these  three  ner\'t*9. 

The  Coi^ugatfi  Motions  of 
the  Eyes.—  1  n  all  acts  of  vision 
the  eyes  move  logeiiier,  eilher 
being  converged  to  a  near  object, 
diverged  in  U>okingata<iiKtanro, 
or  turned  together  in  any  di- 
rection. 

In  etmvorgence  the  internal 
recti  act  together  and  there  is  a 
contraction  of  the  pupil. 

Jn  divergenee  the  external 
recti  act  together  and  there  is  a 
dilatation  of  the  pnpil. 

In  wmjugatc  latend  motions  opiKwite  nmwdeft  in  the  two  eyes  act 
together.  In  motion)^  upward  and  downwani  homiigenefius  muf<cle6 
act  together.  -<Vll  tlii-sct  movements  are  primarily  rt-fli-x  and  automatic, 
tlie  sentjations  of  objects  upon  the  retina  caiwiog  the  appropriate  action. 
For  such  act«  the  interaction  of  the  various  nuclei  of  tlie  optic  and 
motor  nerves  of  the  eyeballa  is  all  that  is  necessary.  And  the  very 
complete  system  of  association  fibres  joining  these  various  nuclei  to 
one  another  providet>  for  Hueh  oondiinutionK  of  movement.  Lesions 
which  de«trny  ihi-^'  artsociation  fibn-s,  ivpi-ejiilly  lesinns  in  the  potttcrior 
longitudinal  bundle,  interfr-re  with  ctnijugale  lateral  motions.  Lesions 
in  tlie  rimrlei  tlieniMrlvci  nec(f«arily  su.s}M-nd  (Nmsenhiinl  motimis  in  any 
direction,  both  reflex  and  volun(ar\'.  The  conocetions  of  these  nuclei 
are  shown  in  Fig.  2t>7. 

Conjugate  movements  may  als<j  be  voluntary'  in  origin.  The  motor 
centre:)  in  the  rcrehral  cortex  for  ocular  movements  are  located  in  the 
anterior  part  of  tlie  motor  jyjue.  (See  page  1)2.)  They  send  their 
impulses  down  tii  liie  iiubt'ortieal  centres  by  a  tract  whirli  [nutses 
througl)  the  knee  of  tlie  internal  •-aptule,  ■xvupiet>  a  pcmition  neur  the 
median  line  in  tlie  t'tiot  of  the  crus  t^'n-bri  and  dii-usHiics  in  tlie  raph^ 
before  it  ciid«  in  tlic  oculomotor  nuclei.    The  Inict  conveying  impulses 
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of  conjugate  lateral  motion  pa^-^es  directly  to  the  sixth  nerve  nuolei, 
ami  theuoe  nii  inipiiW-  i»  sent.  Iiiiirk  to  the  npiKimitv  third  nrr^'e  hy  way 
of  the  posterior  loiigitudhml  htindle.  Fig.  273  ehowe  tliis  tract  and 
dcnion^trut(^-.t  iht.>  thrt  th:it  h'siniis  ut  ditferent  [uirtsof  it  onii^e  pemlyt^itt 
of  lateml  couju^ite  motion  of  the  two  eyes. 

Irritation  of  the  motor  centres  in  the  cortex  enuge^  involiintAnr*  tum- 
infjof  thoeyenawny  i'nnu  the  HJileof  the  leaidii.  Tliifl  h:ip|)«'ns  in  epilepsy 
when  the  fiieiw  of  irriuition  whii:h  i*tartj»  the  fil  is  mi  Mate  ra  I.  Paralysis 
(if  tlie  innfiir  iicntree  In  the  «)rtex,  or  destnuitiou  of  the  tniet  which 
conveys  their  inipiiW-s  will  eventimlly  result  in  eonjngiite  deviiilinu  of 
the  eyes  towani  the  side  uf  the  lesion,  lor  the  eyea  being  ouce  turned  in 
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Dlicnm  Ut  Ithntrale  Ihs  mrahaiiiiiu  ufrnnjiiicatc  niunttirnU  nf  Ihci  F^m.  P,pMiBTinlltt  137, 
OCMliMttOlOinucUii  ,.  17,  •liiliiFvn*  Diir4r<i  ;  ff.t.,  rn-lu*  IntcrDUii /C.f.,  RCliurxtanitUk  AtnetftVBttM 
Mitn  pMK*  lo  IX  A  iraM  conuevU  (xeh  17  « lita  Uw  ojntatUa  III.  C,  ccnin  uf  eonTerigeiK  bovb- 
tMntartwib  e^M— t  pin  of  ///;  .1,  ImIod  1b  the  Ifft  kRlfoTtlw  brain,  enuring  •  lot*  of  vdIubUit 
taming  gf  bnibv^n  to  tkr  rigbt;  B,  ImIou  in  llw  left  half  of  tlif>  {loiii,  oauainx  •  lunaf  tolmMUf 
lanitng  uf  both  pjn  la  tbo  left ;  C,  lalan  in  Uw  1«A  poMerior  longitudinal  bniMllit,  caualnf  a  loa  of 
valimtary  «MOiiHBlcauill<ninrib»i»yMl«tba  rl|tht;  />,  halon  Is  tbaktt  ri  nudnu,  Muiliig  aksoT 
Tolunlarjr  iMrainfof  llHe7<»ialhc)eft. 

that  direction  remain  fixe«l,  there  l>einp  no  poesibility  of  a  voluntaiy 
eorreetion  of  this  ]K>!*ilion.  ITenec  in  severe  nttacksof  apnpU'xy  when 
this  tract  is  destroyed  the  patient  is  said  to  hxik  inward  his  lesion. 

Tlie  (liagntisiit  4>f  the  situation  of  a  lesion  producing  foreed  conjupite 
deviation  nf  the  eyes  ean  only  be  made  from  the  exigence  of  other 
»\-mp(nnis  of  ecn-hral  nr  pniiF«  disease.  Tlieae  eymploms  have  been 
more  filllv  cii-wu^«<Hl  in  Chnpter  V. 

Rheumatic  Octilar  Palsy.  —  A  ]Mindysis  afTecting  one  or  more  of 
the  ocuUr  mti^-leM  must  not  Ik-  t(K>  haHtily  ancribetl  to  a  lesion  of  the 
n«r\*u     Theee  muscltn  are  subject  to  rheumatic  affections  like  other 
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muscloj4,  and  oocasioiiAlIy  a  atippo^^l  oplitiialntoplf^a  turns  out  to  be 
a  rheuniatiu  luyuHitis,  ami  £uh.^i<leA  promptly.  The  exteruol  rectus  is 
the  nmselft  niofit  fn^<|iifiit!y  nflin'tixl. 

Recurrent  Oculomotor  Palsy. — A  rare  condition  consmting  of 
eomhined  paralysis  of  several  of  the  itiiijiL-les  of  (einponiry  duration, 
but  commonly  i-ecurring  (-everal  times  iu  the  courise  of  a  short  iittiick, 
has  been  described  and  named  recurrent  ociilumolor  piilsy.  The  oetilo- 
motor  nerve  U  the  one  usually  at!ected,  but  the  fourth  and  sixth  may 
also  be  involved.  The  altacks  of  double  vision  are  attended  by  head- 
ache, nnuseajVi>miiiiifr,aiid  by  a  fcvpr,and  i>ecflsional]y  by  ooujunetivltis. 
They  have  been  termed  ophthalmic  migraine  by  Cli.>)n'nt,  In  one  rase 
seen  by  me  the  cause  was  probably  malarml  infection  mul  the  attacks 
ceJised  under  quinine.  l>arquier'  and  Knapp'  have  cullceted  aud 
analyzed  about  forty  cases.  The  lesion  is  probably  a  \-ascular  oue, 
oongefitioQ  or  <cdenia  either  in  the  nuclei  or  in  the  ner\'e  trunks.  In 
one  ease  a  vasculur  tumor  was  fonml  on  the  trunk  of  the  third  nerve. 


Ophthalmoplegia. 

Diaeaee  in  the  nuclei  of  I  he  ntrveK  that  supply  the  muscles  of  the 
eyeballs  and  pamlyze  them  is  termed  ophthalmoplegia.  It  baa  been 
divided  into  ophthalmoplegia  iuterua  and  externa,  according  to  the 
musclea  uffeeted.  In  ophthulmople^ia  interna  the  action  of  uie  pupil 
is  affected.  In  ophthalmoplcpa  externa  the  motion  of  the  i^cbulls 
and  of  the  levator  paljM-bni'  are  linpHtnil. 

Ophthalmoplegia  Interna.  — Ophthalmoplegia  Interna  is  a  very 
rare  eontlition.  It  may  be  unilateral  or  bilateral.  It  may  be  ueute  or 
chronic  tn  its  onj*i't.  There  are  no  cases  witli  autopsy  on  record  and 
the  condition  as  a  symptom  h  a  curloMity. 

Loss  of  reflex  to  light  while  reflex  action  in  ocoommodatlon  is  pre- 
eervedj  called  the  Ar^)U-UoI)ert«m  pupil,  or  reflex  iri(lo]>K-^tit, oecurs 
BA  a  symptiiiTi  in  tal>cA,  iu  {tiiT-csIs,  in  (tissetniniiteil  Kclero^lK,  tn  soflcn- 
ing  or  atrophy  of  the  brain,  in  syphilis  of  the  brain,  in  hydroccphahis, 
in  tumors  of  the  (liinl  ventricle  or  adjacent  ba-sad  gaiij;lia,  aud  as  u 
vou^nitul  condition.  It  is  supposed  to  jwint  to  a  suspension  of  action 
in  tiie  association  neurones  between  the  optic  terminals  and  theoculomo- 
torciliary  nuclei.  Tlie.'«  axonos  piiss  tlirough  the  gray  wall  of  the  a<pie- 
dnct  of  Sylvin.^,  and  In  all  thc^Hc  disea.Hes  except  lal>es  microscopic 
lesions  in  this  rejfiou  liavt-  been  obficrvetl.  There  in  as  yet  no  sutisfiuv 
tory  explanation  for  tlic  ocnnirrcucc  of  this  uymptom  in  tabes.  Tlie 
condition  is  usually  eventually  bilateral,  but  may  be  unilateral  at  first. 
Loss  of  action  of  the  pupil  in  a<romm'xlation  is  known  to  occur  with- 
out loBs  of  action  to  light.  This  is  a  rare  condition,  is  usutdly  uni- 
lateral and  due  to  a  lesion  in  the  cen"icid  Kyni|Kitlu'tic-. 

Ophthalmoplegia  Externa.  —  This  term  is  applied  to  ony  form  of 
paralysis  of  the  muscles  moving  the  eyeball,  nut  due  tu  u  lesion  in  the 

■  Aiinalesd'nciiIiHiiqoe,  Ort.,  1898,  tome  ex.,  p.  25S. 
'JitMoa  Med.  and  Surg.  Joar.,  Sept.,  1894. 
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periphery  uf  one  nerve  alone.  It  is  tmiuilly  bilateral.  It  is  ueuolly 
partial,  a  lew  only  of  the  ocular  muwlea  being  involved.  It  may, 
however,  lie<'ome  t<»tal,  under  wliirh  <TiiTiinistauc'€s  the  eyeballs  are  rao- 
tiootess.  Iiuismuch  it8  the  muHcles  atFecrted  are  muneroua,  almost  ererj* 
po0»ble  onrabination  of  imralyjiw  of  different  mui«'le»  has  been  ohservwl. 
It  is  n*it,  theriffijre,  neee*>«iry  Jo  (^iieejfy  the  difleretit  |Mi«ilJon  of  the 
eyelHiH-^  ixtssible  and  the  dlScrcnt  forme  of  double  vieion  posaible  in 
Opbtliabiioplegia. 

Etiology.  —  The  symptoms  may  be  prodiieed  either  by  lesions  in- 
volving the  ruuta  oi  tbe  oculomotor  nerves  in  tlieir  passage  through 
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the  cerebral  axis,  or  by  lesions  limited  to  thi>ir  nuclei.  Lesions  involv- 
nig  the  nKitnare  virry  wtmniitn.  They  an.- due,  am  a  rule,  to  bemorrliage 
from,  i)r  thromlMKiis  or  emlxjlisni  in  lite  small  arteries,  and  eepeeially 
iu  their  tt^'rniinul  bruuches  Mithiu  the  crus  cerebri.  Thc^  orifriee 
enter  through  the  poeterior  perforated  space,  aud  are  terminal  arteries. 
Tumore,  fpots  of  sclerosis^  or  s>'philitic  exudations  iu  Uiis  re^oD 
oauw  the  same  efTt-ct,  The  majority  of  ca.«es  on  re«)rd  of  ophtlial- 
mopte^in  extemn  which  have  been  cxaminciJ  piithnlojricidjy  have  Ijecu 
pruduei>4l  in  this  nuinner.  Sueh  Uwoniii  ntvcswirily  cuum*  a  desiructiou 
of  other  ncr\'e  tracta  passing  throuj^h  tlie  cercbntl  axis  in  addition  to 
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the  oculomotor  roote.  It  is  from  the  prasence  of  symptonis  of  such 
ilestnu'tiori  thul  i\\e  pathologiciil  diafrnosu  is  to  be  n>arhit).  TIius 
heaiiaiiicstbesia,  IictntHtaxIii,  or  hcmipk-gia  of  various  ty]»cs  bnve  been 
observed  iu  aJ^sociatiull  with  partial  ojilithntmoplcgia.  Aud  such  an 
affection  of  the  seuaory  and  motor  tracts  iu  ilie  cerebral  axis  may  be 
bilateral,  causing  very  extensive  and  complex  groupH  of  symptoms  of 
which  llie  oeidornotor  jwlsies  may  be  the  leaat  noticeable,  though  they 
may  he  the  most  important  as  a  guide  to  tlie  localization  of  the  lesion. 
(See  Figs.  53  to  66.)  The  condition  may  also  be  congenital ;  Brad- 
burne'  has  reoonled  an  hereditary  type,  examples  being  fiot-n  in  five 
geueratiuus  in  one  family.  Ijcsions  involving  the  nuclei  of  the  oculo- 
motor nerves  may  be  either  acute  or  chronic,  and  resemble  in  charac- 
ter the  h-sions  of  anterior  poliomyelitis. 

Pathology.  —  Aeule  ophthal- 
moplegia c\  tenia  nnyowurfnim 
heuiorrlingo  in  the  nuclei,  fmm 
throrabngis  or  etubolisni  iu  ter- 
mioal  vessels  supplying  the 
nuclei,  or  from  iuHamiuatory 
processes,  pnibably  infectii^ns  in 
origin,  ill  the  nuclei.  It  may 
also  be  the  result  of  poisoning 
by  Ijad  food.  Wern  ieke  has 
named  this  condition  polioen- 
cephalitis acuta.  (See  piigc 
538.)  The  lesion  found  is  a 
congestion  of  the  vessels,  exuda- 
tion fn>ni  tliem  of  small  cells 
and  leuctwytes  and  senim,  swell- 
ing and  degeneration  of  all  pos- 
sible degrees  in  the  motor  celts, 
with  dextructiou  of  tlieir  den- 
drites and  axotipfl,  and  conse- 
quent degeneration  in  the  nerve 

roots  and  nerves.     This  lesion  ^ 

may  l>e  limited  to  the  oculomotor  nuclei,  or  it  mar  l)c  extensive  in  tbtf 
oercbral  axis,  aff».vting  other  cranial  nerves,  in  which  case  the  ophthal- 
moplegia is  ouly  a  part  of  an  acute  bulbar  paralysis.  A  ehronio  atro- 
phy of  the  nuclei  has  also  been  descril>ed  and  is  shown  in  Fig.  275. 
These  lesions  resemble  in  every  partienlnr  tJie  lesions  of  anterior 
polioinyelitis. 

Symptomfl. — The  onset  of  acute  ophlhalmoplfgia  is  usually  sudden, 
with  .'■evcre  een-bnil  symptoms,  vertigo,  vomiting,  headache  aud  even 
delirium  and  coma.  The  patient  is  always  somnolent  for  some  days, 
and  occasionally  develops  an  optic  neuritis  as  well  as  the  ocular  palsy. 
In  a  few  cases  other  symptoms  of  bulbar  paralysis  have  developed, 
and  a  fatal  reiiult  followeil.     In  many  the  general  symptoms  subside 

'  Unce^  Feb.  3, 1912. 
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ID  the  course  of  two  weeks,  and  tho  only  ]ierraanent  symptoms  are  the 
irregular  iK-uIar  paralyseiJ.  lu  wime  ciuws  tho  symptom  is  the  first  one 
of  ii  iK^iniiiiig  myaflthenia  gmvig.  (Soe  page  769.)  The  atlitrtioa 
may  Ik?  arrosted  In  its  progress,  but  usttally  leaves  a  chroiiiu  coDdition 
of  panalysis, 

CAwntV  nphthalmopJfgm  fxferna  mny  be  the  terminal  result  of  an 
aciile  atliiok,  or  it  mny  lie  a  primnri'  r-nrdition.  lu  a  number  of  cases 
it  has  l>ccn  a  congenital  timdition.  If  primary  it  begins  grailually  and 
makes  slow  but  steady  progrctis,  one  muscle  aflter  another  being  affected. 
It  may  vary  in  int«nniiy,  M)me  muscles  rcfovering  as  others  are  in- 
volve^l.  Fig.  276  sliows  the  appeiinince  pn>si-iiled  by  a  jialit-nt  suf- 
frring  fnun  this  di»rti.««?.  In  iImn  i-jiw  the  diHeaf*  has  ix-nininod 
stationary  for  -^ix  ycjiriK.  It  may  even  go  on  to  recovcrj',  the  mus- 
eles  grDdually  regaining  their  power.  Siu-ii  recovery  ot'curs  in  the 
minority  nf  (he  cases.  In  the  cases  which  recover  it  is  probable  that 
the  degeneration  is  only  slight  in  df^ree,  ttutticicnt  to  arrest  the  func- 
tion of  the  tvlls  for  a  time.  In  thirt  eoiidilioii  nli^o  a  genenil  rhninio 
bulbar  paralysis  niay  eventually  develop.  It  is  not  uncommon  to  find 
some  defective  action  of  the  orbieularis  |ml]H-bniruni  anil  frontalis 
Diiutoles  suppHcil  by  the  facial  nerve,  ai^'*4)ciHted  with  ptosis;  or  si>mc 
affeL'tiuu  of  Llic  muM-Ie»  of  mastication.  It  is  rare  for  bulbar  palsy  to 
adN-ance  to  the  oculomotor  nerves,  though  it  is  not  rare  for  it  t«  develop 
Bul>!«equently  to  their  paralysis.  This  i^  probikbly  bei':iiu^  a  fatal  result 
is  reacherl  early  in  bulbar  palsy.  As  a  ciirious  cnnfimiiitlon  of  the 
statement  that  chronic  ophtlmlmnplcgia  is  quite  honmlogous  to  chronic 
anterior  |xiliiiniyelitis,  the  ou^i'  of  Kalii*li<-r  may  hi-  cileil  in  which,  iu 
the  course  of  six  mouths,  the  |jandysis  extended  from  tlie  eyes  to  the 
face,  and  then  to  the  arms  and  to  the  legs  uniil  total  paralysis  was 
present.  The  lesion  in  tliis  case  was  chiefly  vaiii-ular,  tlie  vetwM-l  M*all8 
being  thiekeneil,  showing  fatty  degeneration  and  unusual  diLitations, 
and  hemorrhagic  extraviusuion  U-ing  fimud  ever\'\*lnre  in  the  gray 
matter.  Chronic  ophtliahnoplegia  may  lie  Uie  first  symptom  of  tumor 
in  the  cor|)ora  qnadrigcmina  or  of  multiple  sclerosis. 

Prognosis.  —  The  pmgiiosis  in  partial  o]ihthabnupIegia  externa  is  not 
as  wifavorable  us  might  be  supposed.  Over  one-half  of  the  patients 
recover.  Tht:«  seems  to  sliow  that  in  the  majority  of  cases  the  lesion 
is  a  vascular  one  and  does  not  cause  a  dep^neration  of  the  nnulci.  In 
the  total  chronic  cases  the  prognosis  is  bud. 

TrftAtmuit.  —  The  treatment  of  acute  ophthalmoplegia  is  by  the  nae 
of  ice  to  the  Inui^k  of  the  nuTk,  aconite,  and  plieuacctin,  and  the  inlmini- 
straiion  of  hot  iHiths  daily  to  pniduce  free  swiiiiing.  At  tlio  snnie 
time  brisk  laxatives  and  diuretics  are  Un  l)e  used,  and  if  tlte  patient  is 
pletlioric  leeches  to  the  tcmplej  or  behind  the  ears  are  to  l>e  applied. 
The  eyea  sliould  be  kept  in  perlect  rest.  In  chnmic  cases  it  is  best  to 
correct  diseases  of  the  bli>o<lvcsselfl  by  the  twe  of  hi'^irt  stimulants, 
nitroglycerin,  and  iixlido  of  poia>sium,  aud  later  to  stinmlate  tlie  ner\'ea 
by  tlie  tiae  of  strychnine.  In  eases  where  syphilis  has  been  a  |Hisstblc 
caose  a  mercurial  ticatment,  followed  by  the  free  use  of  iodide,  is  to  be 
prescribed. 
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THE  riTTH  NEKVE:  TRIGEMINAL  NERVX. 

Anatomy.  — The  Irigominal  itervc  is  made  up  of  two  parts,  a  motor 
and  u  sensory  jwrtion,  t\w  Iiilh;r  being  much  larger  than  the  former. 
Tlie  mul'ir  jiurt  ariws  fnmi  a  group  of  tiolls  lying  in  tJie  up[icr  jMirt  of 
the  pons  Varolii  in  the  lat<?ml  juirtiim  tif  the  fonnulio  n-ttciilitris.  (Fig. 
277.)  It  puijyes  outward  through  the  formatio  reticularis,  joinn  the 
sensorj*  root,  lies  under  tlie  Gas.fH^riau  giingliou,  and  leiivey  llie  skull 
with  the  inferior  maxillary  branch.  It  patt-'tcci  to  the  muflcles  of  mas- 
tjeation,  viK.,  the  maHseten*,  temjxtraLs,  jn'<»omatie,  diga-stric,  and  my^lo- 
hyiiid  njus(rlen,  wlneh  vhw.  the  mouth  and  nmve  tln(  hiwcr  jiiw.  It 
al^o  sendrt  a  filament  to  tlie  t<'nsor  tymjmni  miLscU*.  Tlie  sensorj-  port 
of  the  nerve  develoiw  fnmi  the  neunniett  in  the  Gnwierian  gjnigliun. 
This  large  ganglion  lies  upon  the  nerve  at  tlie  side  of  the  pirns  (Fig. 
261)  upon  the  bane  of  the  ^kull.  It  hatu  an  extensive  distributiuu  upon 
the  face  and  in  tlio  head,  as  shown  iti  Plme  XXV.  (p.  622),  and  all 
aeasations  fmm  these  parts  eome  in  tlirough  tlie  nerve.  The  various 
areas  of  the  skin  of  the  face  connected  with  the  three  great  divisions 
are  sliown  in  Viate  IV.  (j>«ge  40).  It«  terminal  eeiitra!  axones  enter 
tlic  pons  from  tltc  ganglion  and  terminate  in  a  long  l'oIiuuu  of  gray 
matter  whieh  i»  iilenCic^il  in  \tn  Klructure  with  the  suhsmntiii  gelu- 
tinosa  of  the  spinal  eonl,  and  lies  in  the  latend  part  of  the  for- 
matio  retieuhiris,  from  tlie  upper  part  of  the  jwus  t<j  the  lowest  part 
of  the  medulla,  where  it  is  continuous  with  tlie  posterior  hom  of 
the  spinal  cord.  As  these  axones  enter  the  pons  a  few  bifiireate, 
but  the  majiirlty  turn  downward,  and  mme  pass  all  iJie  way  down 
to  the  lowest  level  of  the  meclullii,  lying  at  the  side  of  the  wilumn 
of  gmy  nuttU^rjust  mentioned,  Ilvneo  in  eniss-riffliuns  of  the  ]»ou9 
and  medulla  this  root  of  the  fifth  nerve  is  cut  across  and  apfx^rs 
as  a  semiIunar-Bha|XHl  white  tract.  {Fig.  56.)  It  should  Ix*  called 
the  descending  root,  as  sensory  impulses  coming  Id  puss  down  through 
it  to  reaeh  tlie  gray  matter.  But  as  ihU  cranial  nerve  was  formerly 
described  as  arising  in  the  medulla  and  p(ms,  like  the  motor  nerves,  it 
was  originally  named  tlie  ascending  nM>t  of  the  fiflh.  The  axoues  end 
in  bushes  within  the  substantia  getutinosa,  and  theuec  new  sensiirv  fila- 
ments uris(?  whi4;h  pas«  upward  to  the  e^irlex.  Thesi-  appear  to  deeus- 
sat**  in  the  up](er  part,  of  the  pons,  as  uuihitcml  lesions  of  the  pons 
below  the  enlranec  of  the  fit\h  nerve  produce  aniesthetiia  of  the  face  on 
tlie  Aide  of  the  Icaiou  only.  They  then  join  the  general  sen»>ry  trart 
in  the  lemniscus  and  formatio  reticularis  and  pass  to  the  cortex  In  the 
lower  thiril  of  the  sensory  motor  area.     (See  page  106.) 

Then*  Is  a  long  semilunar-sha|>etl  group  of  cells  which  lies  on  the 
lateral  border  nf  the  gniy  nuitter  lining  the  aijueduct  of  Sylvius,  in  tlie 
Bul)6tanee  of  tlie  tegmentum,  nnd  extend)*  fur  four  millimetres  beneath 
tlie  corpora  ipmdrigi'niina  [HwU^Tinr.  These  cells  resemble  the  cells  of 
tlie  column  of  Clarke  in  the  spinal  cord  and  are  Lii-gi-  and  (Lmk-Hli.iiM'd. 
They  send  axonea  downward  in  a  lung  de-scending  nerve  root  which  is 
semilunar  in  cross-section  and  which  enters  the  tiUh  nerve  n»ot  opjK>- 
aite  its  exit  at  the  level  of  the  motor  nucleus  of  the  nerve.     Some 
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authorities '  ascribe  motor  functions  to  this  group  of  cells  and  root, 
though  they  were  found  to  be  normal  in  a  case  where  paralysis  of  the 


FiQ.  277. 


Bcbcine  of  the  nearoDeanuktog  ap  the  fifth  or  trigeminal  nerre.    (E^loger.) 
»  W.  A.  Tuiner,  AllbuU's  B>-stem  of  MedtGine,  toL  \L,  p.  787. 
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muscles  of  masticntion  waa  present  ami  where  the  motor  uunlviw  of 
(lie  nerve  whs  ilt^'iuTatwI.  Othi*r  aiit{inriiifHawrnl»i.>  tn>|iIii(;fiiiK'tifms 
to  this  group  of  cells  iithI  rnot,  ami  jiflirm  that  they  art  ilim^asf-d  ia 
aises  of  heniiatroph}'  of  iho  faeo.  This  Rtalcnictit  is  made  bv  Mt-ndcl  * 
on  the  basis  of  one  cui»e  ouly.  Otiiers  still  regard  them  m^  a  fuirt  of 
the  seneoiy  root. 

The  senw  of  taste  \%  a  part  of  the  funetion  of  the  fifth  mTve,  for 
complete  division  of  this  nerve  b<-hind  the  (ra.>v«rian  gim^Iion  f^ii^jMrmUi 
Uiis  »ensG.  The  iicrveK  througli  whirh  thiH  eeiiKi'  \p>  wmveyed  are  two; 
1.  The  anterior  two-thirds  of  the  tongue  sends  ficTiNiti<4t»  of  tjwte 
through  the  lingual  nerves  and  ehonla  tym|iant,  which  {tosses  into  the 
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FaUo^iiao  caaal  in  amudatiaa  with  llir  &rial  nen-f,  liut  luv«  it  at 
tbe  ttl'MnlBli  g^ai^km,  ifacoee  pum  b^  tlie  Vidian  «r  gn-nt  mftr- 
petnal  Dtnr«  to  UccfccTa  fpuiffUua  (aplMfiMifMlitiiiM-),  and  tbowB 
to  the  mtftaiur  iMTilliry  otrve,  twl  iIiua  int/*  the  Mouod  trunk  of  tlw 
trigEfniiial.  2.  Tbe  poiterior  chtnl  of  tb*:  tMwoe  MaHU  MtuMtiacui  of 
timte  iliTuagh  tKe  peripliAal  bnuiclm  of  tbe  ywiyluifyDjDuJ  nenr«^ 
Ibeaee  tbn*^  th«  mrt"  n^Hieial  psuvMii  oerri*  or  0(-n>  of  Jaa^ 
•oo  tD  the  dcie  gr^"^,  ud  tfwnm  fcir  the  ini«rior  amxilUfj  atrrt 
into  tbe  tbird  tronb  </  tbi;  trig>-iuinal.     (Hmt  F^  278.) 

Tbe  pralccMd  ■iniitf'fw  wf  all  iboK  nc-nrm  Mt«Miota  for  tfcr  rmrity 
cf  loM  of  tb*  BEMK  vf  iBrtc  I  bare  Men  it  '<o«yft  br/w€ver,  in  a  eaee 
if  ill  iM  iliniMi  IiWmw"'  nwyj  rrf  ttmnhnm  pnAaUy  due  to 
A*  float  «f  nc  Bcrric,  f  bare  alw  otiairred  a 
Mai  ^jm  vf  i««e  tm  one  aUic  of  iW  (n«Ci>e  and  pfaanmx  afW  tfiviMi 
«/  tfar  fuoto  'V  tbe  MTW  aad  aficr  ciewwa  «f  iW  <.ia— .nm  l^ngfioa 
doMS>rtbeidHfofMral«kSa««vcnl|«dMlik    Dtrica'vbohM 
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Studied  the  reinilto  (if  reflection  of  the  Crasserian  fran^linn  in  107  casea 
reports  an  impnirmeiit  nf  Um>w  in  27  and  a  lo88  of  tnfile  in  34  oases. 
In  4G  cases  taste  was  unaffected. 


Paralysis  of  the  Fifth  or  Trigeminal  Werre. 

A  Ipfiicm  of  the  motor  portion  <il'  tlie  trifreminal  nerve  enuaee  pai^ 
alysis  of  the  mufn-les  of  tthttwiii^.  The  lower  jaw  i'-AU  open  in  Bach 
caseH,  ami  heiiee  Iwtth  tijK'e<^h  and  swaMowing  an*  iiiterfcri'd  wJtli,  Tlie 
patient  iiKually  Kup|MtrtM  t)ie  jaw  with  the  luunl,  and  thus  assists  lx>th 
acts.  It  is  to  be  reineral>cred,  however,  that  tliese  niiiseles  net  sj'm- 
metrieally  on  IwHh  nidef  and  togetlier,  and  hent-e  tlie  deslriiction  of 
one  motor  bntneb  of  tlie  uer\'e  dtK'i*  not  eauw  ver}'  gn'at  difiubility. 
A  little  branch  from  the  motor  jwrtion  passes  to  the  tensor  tympani 
through  the  otie  ganglion,  anil  henee,  when  the  ncr\'e  is  paralyzed,  the 
ear  drum  uinnot  be  Htreleheil,  and  eonsei|t]eDtly  deafness  upp«nra. 
Thifl  may  U;  a(HN>m|K)iii<'d  by  tiiniiltiH  aiiriiim.  When  ihe  nitit^eles 
are  pnmlyzed  a  gradiud  ntropliy  may  oct-nr  whieh  leaiis  to  a  thinking 
of  the  teiajde  and  n  thinness  of  the  fiu«,  over  tlic  mii^des  wliieh  are 
paralyzed,  and  at  the  saunc  time  reaettou  of  dcp'ueratiou  nmy  appear 
in  these  niiiM^le^.  Mfiller  and  St'litihze  both  dtricrilM.'  a  t^light  diihcidty 
in  swallowing  due  to  a  ymmlysis  of  the  mum-Ies  almut  the  hard  pahite 
as  having  o»e«rre<i  in  two  cases.  In  both  the(*e  cjtse*  there  was  a 
slight  deviation  of  the  u\'ula  toward  the  {wralyxe*!  side*  Tlieae  ii^inp- 
tonis  were  rt-ferred  to  a  (wtnilysis  of  the  !4pheno-Hta|>ed!ns  muscle,  which 
receives  a  bnmeh  from  the  motor  {Htition  of  tlie  trigeminal  uer\'e. 
t  These  symptoms  of  ptndyf-is  of  the  fil\h  ner\'e  are  of  some  interestj 
*afl  the  nerve  is  occasionally  divideil  by  sui^'ons  in  the  operation  for 
trigeminal  neuralgia,  and  it  is  chiefly  in  such  cases  that  the  syinplums 
hitherto  deserilK^l  have  ap{)ear(*fl.  It  is  needless  to  add  that  in  sucii 
eat^'H  tlie  motor  branch  of  tiie  trigeminal  nerve  should  be  carefully 
avoided  by  the  surgeon,  so  that  the  iMir.ilytie  symptoms  may  be 
prevented. 

Trismus  or  tonic  spasm  of  the  muwles  of  mastioation  is  usually  an 
afifection  associated  with  gt-neral  cotivuUions  or  i.s  a  symptom  of  the  in- 
fection of  tetiinua  or  lockjaw.  It  is  not  to  Ix*  reganle<l  iw  a  locjd  dis- 
viim  of  tlie  motor  branch  of  the  &fth  nerve.  OtM^a^ioniilly  a  s|ML-*m  of 
tliese  miLscles  upon  one  aide  of  the  body  occurs  in  connection  with 
facial  spasm,  and  may  be  regartled  as  a  local  affection  quite  nimilar  in 
its  origin  to  blephantspiism  and  tuuial  tic.  Under  clie:^  circnmstanoes 
i&  is  asuallv  a  reflex  manifestation  of  Aome  sensory  di>«turbancc  about 
ihe  jaw  or  thruut,  and  tuitil  the  origin  of  such  reflex  irritiitiuu  is  aseer- 
taiiml  and  removed  treatment  will  not  I>g  sncci^ssfuL 

Tonic  B[usm  of  the  nuisseters  has  been  known  to  occur  aOer  long- 
<?otitinned  strtnching  of  the  muscles,  as  in  a  case  rcptrtod  by  Peterson, 
where  it  developed  alUr  a  hingdenttd  operation.  It  ha^  been  known 
to  oocur  after  a  condition  of  paralysis  in  the  mnscle-s,  an  in  a  <aae  re- 
ported by  McConnell.  Occiisionally  a  fixation  of  the  jaw  and  inability 
to  open  the  mouth  <Kxrur  as  u  symptJim  in  hysterLn. 


TTfE  FIFTH  XEgVE:  TSIGEMINAL  NEEFE. 


Gonic  spasms  of  the  muBclen  of  ransticatton  owiir,  causing  a.  chat- 
U-ritig  of*  th("  tf'iitJi,  OA  ID  a  malarial  chill  or  in  an  extreme  condiUon  of 
Tear,  or  a  ffr&tiny^  of  the  teetii  if  (lie  npiwin  ts  more  slow  and  forcible. 
It  ootrure  occasionally  In  panilysis  nj>;itanH  and  in  old  agi*.  Even  in 
liesdth  every  one  lias  bitlen  the  fiugiieur  hittoii  th(>  chwk  unint(?ntion- 
ally  by  an  unexpected  moveiuuat  of  tlie  jaw.  The  disease  is  of  no 
moment  exceptintj  in  children,  when  ^riitdinf^  of  the  tt^th  at  niyht  of\ea 
oaiiMM  nnich  jinimyaufy-  to  the  pan^nts  and  sometiraerf  diaturbs  the 
ehild's  aleep.  Tbia  iiwy  be  due  to  any  diwawe  whioh  pnnhiers  an  irri- 
t:ition  of  the  nervous  system,  smrh  iis  irrilution  of  the  intestine  by 
worms,  irritation  of  the  genttids  by  smegma,  irritiition  of  the  throat  by 
adeuoid'4,  or  irritation  of  the  car  by  wax.  Occnwonally  grinding  of 
tlie  teeth  is  an  curly  sij^  of  irritiition  U|Km  the  hum  of  the  bmtn  by  a 
l>ej;innin^  ba-silar  or  tuben*uLir  meningitis,  antl  in  many  cases  of  this 
disciijie  the  symptom  appftira  at  mme  time  in  the  pnij^ress  of  tJie  case 
It  hus  been  knnwn  to  iKH'ur  as  a  symptom  of  tumor  of  the  hafies  of  the 
bniiii.  The  s^iasm  is  miiforiuly  biluteml.  In  the  vast  majority  of 
chiUlreu'a  east'^,  the  i^ymptout  isonjgmwn,  and  it  Mhuuld  not  cause  any 
alarm  excepting  in  comiectictu  with  other  symptoms  of  tetiiniis  or  of 
tuliereuhir  meningitis. 

AH  these  forms  of  facial  spasm  are  to  be  treated  as  iu  facial  tic. 
(See  page  761.) 

Benilianlt  has  rccordwl  one  ea«e  of  congenital  paralysis  of  the 
trigeminal  nerve  which  was  act-nrnpiinierl  bv  ubdin-ensand  riuTi;il  palsy, 
and  this  apjx-tirs  to  Ix'  a  unique  case  in  the  liteniturc.  Injuries  of  the 
iifih  nerve  upon  the  base  of  the  brain  by  tumore,  syphilitic  or  tuber- 
cular exudations  in  the  meninges,  or  fracture'*  of  the  base  are  very 
rare.  When  the  (jas.-^erian  g:ingli{)n  is  involvctl  herpes  zoster  u|wm  the 
face  may  up{Mrar.  A  neuritis  of  the  trigeminal  nerve  following  cold 
had  not  U-en  dew^ribcil,  yet  it  is  not  at  all  unlikely  tliat  very  many 
casea  of  trifacial  neuralgia  (m-c  jugc  720)  are  really  doi!  to  tliis  cause. 
Henmrriiage  or  softening  in  llie  pons  Varolii  or  meiinlhi  at  any  point 
in  (he  titUi  Qcr\'e  nurleiis,  or  tumors,  or  patches  of  sclenjsis  in  the  same 
liH^llty  amy  caiim^^  jiaralysis  of  llie  nerve.  Tliuw  the  synipiiims  may  Ite 
present  in  any  form  of  gro.ss  lesion  in  tlie  cerebral  axis.  ItoUo  ap- 
pears as  a  symptom  iu  s'^me  cu^'s  of  buU>ar  panilysls.  Iu  these  caaes 
the  existence  of  other  symptoms  of  hidlxir  disease  will  enable  a  diag- 
uoas  of  tlie  site  of  tlie  lesion  to  l>e  reached.  It  hud  also  been  observed 
in  syringomyelia  when  the  gliomatous  degeneration  extended  into 
ilu'  p^^ns.     ^   -  -       ■  -  ^ 

The  symptoms  of  pamlysis  of  tltc  sensory  portion  of  the  trigeminal 
ner\'c  an-  numbness  mid  aiuestliesiii  of  the  fmie.  In  Plate  XXV.,  the 
exit  of  the  three  great  branches  of  the  .sensory  portion  upon  the  face 
are  shown,  and  iu  Plat«  IV.,  their  distribution  to  the  akin  is  Ahnwn. 
The  first  branch  supplies  tltc  tear  ducts  ami  glands,  and  any  loss  of  itfi 
function  is  followed  by  a  dryiH-ss  of  the  eye.  TheHe<imd  branch  con- 
trols the  senwatidu  nf  tJie  inncou.-i  mendirane  of  the  nose  and  mouth,  aud 
dryuegs  of  these  parts  aceompmiiea  this  injure'.     The  second  and  third 
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branches  contaia  all  the  i\bres  couceruMl  in  taste,  and  henoe  lesion  of 
these  {vurt^  n^tilLs  in  the  hiss  of  tliis  seiiw-.  The  vasijriiotor  and  Irojihic 
functions  of  the  fifth  nerve  are  iiuportuut,  and  trophic  symptoma  are 
exceedingly  common  in  cases  of  an}' injury  of  tlie  fifth  nerve.  Whether 
tln*e  an-  due  to  the  suspension  of  sensation  may  be  a  matter  of  discus- 
sion. They  consift  of  ulcerations  of  the  ooni«i,  falling  of  the  teeth, 
cbati]^  in  the  hard  gua)8  and  in  the  mucous  membrane  of  tlie  mouth 
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and  now.',  with  undue  drk'nessaml  tendency  to  ulw^nition  aiitl  the  forma- 
tion of  enwtfl,  and  also  the  development  of  heq)e»  wwter,  which  may 
occur  in  the  nasal  and  buccal  cavitieti  an  well  a^  on  the  .-ikin.  The  tit\h 
nerve  i^upplics  the  tongue  witJi  .siMisiilion  a.s  well  tm  witli  taste,  and  un* 
noticed  injuric-H  of  the  tongue  in  chewing  an>  not  niKMtmmou  when  the 
fifUi  ncn'e  is  uuiesllietic.  A  loss  of  the  rellexe»  of  Uie  face  oi»urB 
in  |»amly»i.s  of  the  fitlh  nerve,  tw>  tiiat  winking  dues  not  occur  when  Llie 
eye  is  irritated  ;  tears  du  not  flow,  sneezinfr  cannot  be  produce*!  by 
inhalation  of  irritating  sulwtances  or  by  tickling  of  the  nose.  Tlic 
eenae  of  smell  is  somewhat  impaired,  partly  on  account  of  the  dryoeiu 
of  the  mueoug  nn-mbrane  of  the  niwie,  and,  jMirtly  l>ecauae  many  irritat- 
ing substances  like  ammonia,  alcohol,  and  siiltstances  which  irritate  the 
inmroiw  mr  iiilinine  an;  n-ally  pcrcrivtHl  ilinmgh  the  lrig»^minal  nerve. 
It  is  possit>lc  tliat  the  secretion  of  bhIivu  and  riwiitlowing  upon  tlte 
jiaralysH'd  »ide  may  Ite  AU.s[»eiideil. 

The  common  form  of  disease  of  the  fifth  nerve  is  trigeminal  neu- 
ralgia. This  has  been  de«:ribe<l  on  [wige  729  H  «■*/.  It  \»  tliere  shuwa 
that  Mirh  nfunduia  i.-i  ii.-u;illy  due  to  a  lesion  of  the  Ciuawerian  gaugliou. 

Hemiatrophy  of  the  Face.  —  A  gradnully  advancing  atro{^y  of 
one-half  of  the  face  has  been  observed.    It  ia  a  vcrr  rare  affcotion.    It 


TBS  Str^NTB  SEBVB:  TBS  FACIAL  SESFE. 

is  charftcU-rizi^d  by  a  very  slowly  progressive  atrcipliy  affecting  the  skin, 
the  8iibcMitHiioou!i  fiu,  the  tniujcle-s,  and  tlie  bones  hi  ubout  equal  dcf^i'ee. 
As  a  rule,  tliJ!!  condition  develops  in  youth  ;  it  lias  not  been  observed 
Ixifure  tlie  ftf^  of  ten  yeirs,  and  is  nire  after  the  aj*et  of  twenty  years. 
For  some  time  it  may  osisipo  notiiv,  but  gniduiilly  the  a.svnimetry  oT 
the  taoe  liecomea  more  and  more  evident,  the  skin  is  maoifcsLly  thin, 
and  is  ofben  rtljghtly  pi^iw-nted,  thf.  eli(K>k  «iitks  in  i]|xjti  the  affected 
side,  the  temple  al*>  sinks,  and  when  the  disease  is  thoronji^hly  devel- 
npe<!,  a^  in  tlic  wise  shown  in  Fi^-  280,  palpation  reveals  the  decided 
atrophy  of  all  tlie  tissues.  S<inietimes  the  hair  on  the  affect^nl  side  falls 
out,  but  this  is  not  a  uniform  re?<ult.  Sensibility  is  in  no  m'uv  allectcd 
and  the  muscles  are  not  paralyzed,  although  as  they  beeome  thin  they 
»re  weaker  than  tlm!*e  of  thy  licalthy  side.  AlW  several  years  (lie 
eondition  appears  to  eome  to  a  stanilstill,  and  the  disease  does  uot  iL-ad 
U>  a  fatiil  teriiiiiiation,  OiTiwionally  the  disease  makes  nipid  progress, 
as  in  the  patient  shown  in  Fi^,  280.  In  this  man  the  disease  hod  been 
in  pro};ix>^  only  two  years.  He  stifTeretl  from  spasms  of  the  niiui^terH 
and  much  pain  in  the  face,  but  had  no  ansaihesia  aud  no  other  symp- 
toms of  intmerainal  disease.  The  patholop;y  of  this  diik>ase  is  unknown. 
There  ib  do  known  treatment. 

THE  SEVENTH  NERVE:  THE  FACIAL  NEEVE. 

The  fecial  nerve  is  the  jrreat  motor  nerve  of  the  face.  It  arises  from 
a  hiiye  nucleus  which  lies  dwp  in  the  formatio  reticularis  of  tbe  jwnfl 
Varolii.  (Fifj.  77.)  From  this  nucleus  the  fibres  pass  Imckward  and 
inwaixj  towant  the  ft<tor  of  the  ventricle,  curve  about  the  nucleus  of  the 
sixth  ticr\'c,  forming  an  angle  known  as  the  knee  of  tiie  facial,  and  then 
turn  outward,  traverse  again  the  fommtio  reticularis  of  the  pons,  aud 
make  their  exit  ui  tlie  gr<x>ve  between  pons  and  mwlnlla  in  cii>se  prox- 
imity to  the  eighth  uer\'e.  It  then  enters  the  internal  auditory  foramen 
of  the  petnjus  portion  of  the  tem|Kira]  bone  and,  atU-r  passing  through 
tlie  bony  canal  called  the  aqueduct  of  Fallupius,  issues  fmm  the  stylo- 
mastoid foramen  up<m  tlie  face  jusi  under  the  lobe  of  the  ear.  It  there 
divides  into  many  branches  which  supply  the  various  muscles  of  the 
face.  (Plate  XXV.)  Just  before  entering  tlie  auditory  foramen  a 
ganglion  is  seen  to  lie  on  the  nerve.  This  is  the  gt-niculiite  ganglion. 
As  motor  nerves  do  not  po»uwss  such  ganglia,  it  is  evident  tli:il  at  tliis 
point  some  sensory  fibres  most  lie  associated  with  the  motor  tibres. 
These  are  partly  sensory  fibres  iH'Ionging  to  the  chonia  tyni|Nuii — a 
sensory  nerve  of  taste  which  joins  llie  seventh  nerve  iu  tlic  Fallopian 
canal  aud  lesives  It  at  the  g-atigliun  to  pass  by  way  of  the  Vidian  or 
su|ierficial  |»ctroml  ner\-e  to  the  suj>erior  rmi.xillary  bnmch  of  the  fifth  ;  , 
and  pirtly  sensor^'  nerves  of  t4)uch  supplying  the  auditory  canal  aud  ' 
tlte  skin  just  iu  fr^jut  of  the  car,  as  rct«ntly  t^hown  by  J.  K.  Iliint.^ 
Occjvsiouallv,  when    iiiflaminator}'  processes  attack  the  seventlt  nerve 

■  Herpetic  InHaimualiono  of  tbe  Ocnicul&U.-  QangUoo,  Joor.  N'err.  vid  MenU  Du., 
Feb.,  1(K>7,  uIiwAiner.  Jour.  Med.  Sd,  Aug.,  IUO& 
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in  the  canal  where  tliis  aensoi^'  nerve  lies  beside  it,  its  fibres  are 
involved,  and  then  the  sense  of  taste  is  lost  on  the  aiil«*rior  two-thirds 
of  the  tongue.  When  the  seneory  fibres  are  involved  neiiralpc  pain 
may  \h:  felt  ju.«t  in  front  uf  the  wir  or  in  the  niidit<iry  mnal  or  heqH« 
nmv  appcsir  lii  tht-st!  |)l:ir<-s.  A  Hitiiill  n^TVi-  Vwh  at  ihi-  side  uf  the  faeial 
between  the  panglinn  iind  the  jjodb  and  enters  it  between  the  8evi?nt}i 
and  cigbth  ner\'es.  This  is  tht-  iii^rve  uf  \Vrisber(f.  It  is  pnjljably  a 
sensory  m^rve.  It  pasat^s  toward  the  ghH^sopharyngEml  nucleus,  where 
it  ends.  It  hiis  been  tlinu^ht  to  Iw  a  vesttfj^e  <>i'  the  extentjive  sensor}* 
(JH'iid  brunch  liiund  in  fishes.  F"ip-.  278  shows  the  variium  brunches  nf 
the  nervt!  in  its  ouurse.  The  successive  invasion  of  tsu'h  branch  from 
without  inward  by  a  progressive  neuritis  enables  one  to  lomtc  the 
process  of  a  neuritis  in  the  nerve,  as  will  be  indicated  in  the  section 
on  <IiagTiofli:*.  The  facial  nucleus  is  eUtsely  joined  to  many  other 
cranial  nerve  nuclei  by  association  fibres.  One  dit<tinct  hnuich  from 
the  oculomotor  nucleus  Joins  the  facial  nucleus  and  sends  sonic  fila- 
ments dirwtly  inlo  tJie  nerve  trunk.  Thus  tin  luiatomical  basis  for 
the  many  reflex  and  automatic  acts  in  wlur-h  the  muwiles  of  ihe  head 
aud  face  lake  pjirl  is  wcnrud.  Thus  in  the  ac(s  of  wiukinjr,  breathinfr, 
in  motions  attendant  u])on  sensations  of  siglit,  and  w>uiid,  and  taste, 
and  smell,  as  well  as  in  the  various  bodily  seDsutions,  changes  of  the 
facial  expression  arc  constantly  seen  which  are  automatic.  Mental 
states  are  ali^o  reflcctcil  in  the  face  unL>on^iouslv,  and  this  is  secured 
by  an  intimate  association  of  the  facial  nuclei  and  the  centres  in  tlie 
optic  thulanius.  Any  disease  in  the  pons,  such  as  hemorrhage,  soften- 
inp,  sclerosis,  or  tumor  will  suspend  tliese  reflex  acta.  The  facial  nu- 
cleus is  also  directly  joined  to  tlie  cerebral  cortex,  receiving  impulses 
from  the  lower  third  oi  the  motor  area  by  a  tract  which  traverses  the 
knee  of  the  internal  capsule  and  lies  in  the  mcflian  pirt  of  the  motor 
tntct  in  tlie  criis  cerebri.  Its  fibres  leave  the  motor  tract  in  the  pons, 
pass  backward  in  Ihe  raphJ!-,  where  they  jwirtially  decussate  witli  thfiee 
nf  the  (ip[Kisilc  side,  aixl  end  in  the  nucleus.  Thus  eaicli  hemisphere 
is  joined  to  both  nuclei.  lycsions  in  the  course  of  this  tract  arrest 
voluntHrv  movements  of  the  face,  but  do  not  suspend  the  reflex  acta. 
(See  Fij,^.  48  and  49  and  page  104.) 

Facial  Paralysis.  Pathology.  — As  facial  [Kiralysis  usually  recovers, 
but  lew  pathological  ol»»t?rvfltion8  are  available.  Markowski'  found 
in  a  case  of  fa<'ial  jwlsy  due  Ut  «»ld  that  tlie  nerve  was  uonnid  from 
the  medulla  to  the  genicuhite  ganglinn,  but  from  the  gimgUon  down- 
ward into  the  periphery  there  was  a  well-marked  degeneration.  The 
neuritis  was  jmrenchymiitous  itnd  not  interstitial.  The  peripheral 
branches  trontaimnl  many  fidly  dcgeneratwl  fibres,  a  few  remaining 
globules  of  myelin  in  a  stat*?  of  dislnlegmtion,  aitd  many  little  fat 
cells.  Some  of  the  branches  contained  nomuil  as  well  as  th^nemted 
ner^'p  fibres,  anfl  very  i'cw  (U^ncrated  fibres  were  found  in  the  supi-r- 
ficial  petrosal  and  stapo^lius  ner^'c«.  The  entire  pHx^i-ss  was  a  pure 
d^ncrativc  neuritis  without  any  [Mkrtici[Xktiun  of  the  neurilemma.     \ 

'ArcL.  f.  ftvcli.,  Bd.  xxiii,  p.  367. 
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(timilar  lesion  was  found  by  Darkscliewltch  and  Tichonow'  and  by 
G.  AlexamltT.'  Dcierine  and  Thcoliari  '  Imve  t'xamiiiecl  a  uer\'e  nCtat 
facial  pal:<v  and  found  a  well-marked  d^renenitton  in  a\[  the  branches 
of  the  norvo,  though  tho  lower  brnneh  wjis  niDre  attoclwl  than  tJie 
othera.  There  was  nu  evidence  uf  interstitial  olianges.  AVIiilc  the 
root  of  the  faeial  nerve  showed  no  degvneration,  examinatinn  of  the 
niielpus  by  the  NissI  stjiEri  demoitstmte*!  a  disHppearamre  uf  the  fine  Nissl 
l>i>die.H  iiiKl  :t  sliIiiiii^ap]x-aruii(-4^  Hurh  i\s  in  found  in  cells  whose*  fuin^tioii 
is  suspended.     This  wiis  also  seen  by  Flatan*  iu  anotlier  cjise. 

Etiolonr.  —  While  facial  palsy  due  to  nmldevelopment  in  f<etal  life 
luw  been  occafiiomdiy  described,  the  majority  of  congenital  ca^ea  aro 
due  to  pressure  exerted  upon  the  iae'inl  nerve  during  delivery.  This 
pri'ssnre  may  lie  pnMluec^d  by  fonieps  applieil  t4i  the  head  or  by  a  mis- 
platx-tl  hatid  or  shoulder  pre-sstiig  ujmn  the  fiure  during  labr>r.  Bern- 
hardt* I1118  n-corded  a  number  of  such  easts,  and  every  obstetrician  has 
met  with  them.  In  some  of  tliese  cases  the  orbicularis  oris  h:w  not 
l)een  jmndyzed.  Children  oecaaionally  Hufl'er  from  facial  pa,ra,ly-;is  fol- 
lowiu<^  a  bhiw  on  the  esir  or  an  attack  of  the  mumpH.  Tu)>ercular 
swelling  of  the  glnnd.^  of  the  neck,  <-Hnsing  pn^sHtire  on  the  nerve,  is 
an  ncflaitional  cause  of  facial  jmlsy  in  cluldren,  but  the  mo»t  common 
(«u>>e  in  children  is  otitis  nieiliii  pro(b>eiiif^  an  itiflununjition  of  the 
nerve  in  the  Fallopian  canal  adjacent  to  the  inflamed  ear.  This  also 
is  a  cauite  t)f  facial  \Ki\i^y  in  the  aduli  iu  7  per  cent,  of  the  eases.  lu- 
traoranial  diiteaiie,  such  as  ttimors  of  the  brain,  or  exudations  upon  the 
hjiw-  of  the  brain,  or  syphilitic  inflammation  of  the  nerve  trunk  ^rit^lin 
Ihe  cniiiium  <rompressing  tlie  ner\'e,  nuiy  pnMhice  pandysis.  Fniclure 
at  till-  \KMVt  of  tlie  t*kull  and  caries  of  tlie  petrous  [mrtiou  of  the  tem- 
pfjral  bone,  iavolvinp  the  nerve  in  its  c»jurse  have  als«i  pnjtbiced  fai.'ia] 
pulsy.  The  usual  cause  of  facial  pandysis  is  supposed  to  be  expu.'jurc 
to  cold.  Philip  ascribiii  facial  )ial.<y  to  thifl  cause  in  72  per  cent,  of 
Ihe  caaes.  llemak"  found  this  a  cause  in  Art  per  cent,  of  his  cases,  but 
Thomas'  describes  it  as  a  vtium  in  only  one-quarter  of  his  cases.  lo 
many  of  my  ca^es  a  history  of  a  draught  upon  lite  side  of  the  lace  has 
l)cen  obtained,  and  it  seems  probable  that  tJiis  may  produce  Kuch  con- 
gestion of  tlie  nerve  as  to  k-Jtd  to  facial  paralysis.  The  diseitse  does 
not  occur  more  frequently  in  winter  than  in  summer,  but  Bernhanlt* 
found  it  more  common  in  women  than  in  men  and  more  common  in 
men  who  were  sliaven  Uuui  iu  tltone  who  wore  a  l>card.  The  Germans 
irall  all  (iLses  due  to  exposure  to  oold  '*  rheumatic,"  but  there  ap|H>ar8 
to  be  no  distinct  relation  lictween  fiutial  palsy  ami  rheumadsm.  In 
very  many  cases  no  antcnsiblc  eauae  can  be  asccrtaiuwl. 

The  most  plausible  explanation  of  the  oarurrence  of  fiicial  palsy  is 
that  offeretl   by  Philip'  who  Itelieves  that  a  congenital   narn^wing  of 

'NfOPoL  Ccntralhl,  1803,  p.  320.  ■Arrh.  f.Pdvctu,  xxxt.,  p.  72. 

■Utk'mait».-McJirali-,  18^,  n  463.  •Zeitoch.  f.'klin.  Med.,  ]81>7. 

»]{crliiicr  klin.  M'.wh.,  1899,  Sol  SI.  •Kennk.  XeuroL  CeRtnJl>L,1899. 

^  Thonws  Jurir.  Am«r.  Mod.  Amoc.,  1898,  No.  21.     *Di«en.,  Bonn,  1890. 
"Beriinerklin.  Woch.,  1888,  No.  7,  and  1892,  No.  30. 
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the  stylomastoid  forameu  in  certain  persons  predisposes  ibena  to  a  uoru- 
prvjwinn  of  the  ncrvi!  U[>on  any  slight  (Hiiigcstion  of  it«  trunk.  It  i» 
probable  that  nn  tiiiiiatiindly  liir^^e  nerve  lying  in  a  normal  fonmien 
mijjlit  pnjiiuee  some  siuAi  Ien«U-iiey.  A  wrUiin  nunilnor  of  c«su»*  of 
fiu'ial  piilsy  develop  during  tlie  nip;hl,  wlit-n  prufwiiix'  iip<_in  tb*.-  pillow, 
oombiupd  with  venous  stasis  in  the  <;nual,  ini^ht  prmluce  a  pressure  iu 
such  iudiv-iduals.     One  attack  of  facial  palsy  predisposes  to  another, 
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and  in  7  por  rent,  of  the  rawps  thore  is  a  rLfiirrcncu  of  the  disrnsc. 
Faciiil  pandywis  may  iwcninpuiiy  any  fiirrn  of  mnlliple  m-iiritin,  and  t& 
then  oftrn  liilutfnil.  I  have  seen  such  ciism-h  in  ndriltc  suScriag  from 
alcoholic  multiple  neuritis,  alno  from  severe  lead  paby,  and  several 
caees  in  children  after  diphtheria. 

Symptomi.  —  The  i*ympt4mw  of  facial  pamlysia  are  very  notiooible. 
There  is  a  total  pamly>«is  of  all  tlie  uiUMk-?<  u\Hm  one  side  I'f  tJic  tactt. 
inelndin^  tliu  fon?head  and  die  Hin.sifh!.s  whiuh  cIiMe  Uiu  eye.  The 
furclieud  in  smixidi,  its  wrinkles  are  no  longer  evident,  and  the  eye- 
brow is  immovable.  Attempts  at  frowning  are  uusaoecssful  on  the 
parulyxed  side^  the  eye  rem;iiuiug  open,  and  when  the  |Kttient  is  told  to 
close  it  lie  merely  roU.^  the  cyelwUI  upward,  leaving  the  sclera  visible. 
He  is  not  uwure,  however,  that  he  has  nut  clos«ed  the  eye.  The  reflex 
act  of  winking  is  al>olished,  and  the  oonsei|Uent  exposure  of  the  oy&- 
Intlt  often  IpimIs  to  conjunctivitis.  As  th«  lower  lid  is  not  ujiproxi- 
mal4,'<l  lo  tlie  oyi'l>all,  tears  are  no  lunger  dimctrd  into  the  tear  duel^ 
and  may  run  down  upon  the  cheek.  Tlie  n:i.s«jlabial  fold  uf  die  cheek 
is  flat,  the  comer  of  the  mouth  haugs  down,  and  then.'  is  a  t'.ttal  lack 
of  the  normal  play  of  facial  expression  during  emutiuu  or  iu  cuover- 
satlou.  The  flu,  expressionless  (ronntenanm  gives  a  mask-lik<;  appear- 
ani?(!  to  tlie  fa<!C  and  attracts  attention  at  imce.  In  the  act  of  respira- 
tion tlie  ala  of  die  nose  is  not  dilalctl  uiid  llie  check  nfitu  fla^is.     All 
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voluntary  moiionA  about  the  mouth  are  suspemlccl,  hence  wln^tling, 
blowing,'  |>ursii]g  uT  thi;  !i|>s,  (Innkhig,  nr  iniiviiii;  the  i'nod  abnut  in 
the  mouth  during  tJie  lurt  of  uhewiiig  are  iinperleetly  (wrforrneJ,  and 
the  pronunciatioD  of  labinla  is  oAea  iudidtiiict.  The  paticut  otU;a 
hitrfi  tho  cihfirk  in  the  act  ol'  chewing,  an  tlm  buccinator  fails  to  acL 
Tlii)Sf  who  can  move  the  ears  lose  thispowtr.  (Vocationally,  when  the 
miiuth  \ti  opi'ned,  the  tongue  appears  to  protrude  toward  the  healthy 
side.  This  diviiaion  is  often  appari-ul  rather  than  rtail,  the  montii 
being  opened  unevenly.  If,  however,  the  deviation  of  the  tongue  is 
real,  it  !s  due  to  a  [mndysi;^  of  the  rnuseh>  :iUiirhtfl  to  iht;  hvoid 
bone,  aUowiug  this  to  full  u|Jon  the  jMiralyzcd  side.  Owa-'-ionally  in 
facial  palsy  a  deviation  of  the  uvula  has  twen  noticwi.  One  side  of 
the  uvula  may  Iw  elevated,  and  it  is  then  turnn<l  away  from  tlie 
paralyzed  t^ide,  or  it  may  tall  toward  the  paralyze<l  Aide.  This  symp- 
tom is  11  rare  one,  and  I  have  setMi  it  only  mHawiiaially.  While 
mentionetl  by  Krb  anrl  others,  it  has  Im^hu  (h-nii><l  by  Horsley  and 
Beevor,  who  consider  it  a  mere  iiwideni  tind  not  a  gymptora  of  facial 
palsv.  It  is  quite  certjiin  th:it  the  motor  innervation  of  the  palate 
comes  fn>ni  the  viig<xiocM;j»orius.  Sehultzc '  has  found  such  a  deviatiou 
in  but  one  case  in  oo.  In  some  c:ises  of  facial  palsy  the  sense  of  taste 
is  aftecled  upon  the  flnl.erior  twtt-thirds  of  the  turgne  Ujton  tJie 
paralvzcil  side.  This  may  Ix?  pretHsnl,  however,  without  attracting  the 
notice  of  the  [viUcnt,*  It  I'iin  \h-  diseoveii-fl  by  iipplying  sweel,  rtally, 
or  bitter  solutions  Ui  the  t^^ngne  with  a  fine  («rael's-hair  brush  or  by 
passing  a  galvaiiie  cnrrenl  tlimugh  the  toiigru-,  when  (he  gidvaiiic  tiisle 
is  no  hingiM-  pnxiueiHl.  This  symptom  is  only  present  when  the  lesion 
ill  the  nerve  is  a  deep  one  and  inv(»]v(«  that  part  of  it  within  the 
Fallopian  wiiial,  where  the  ebnnla  tyrapani  joins  it.  An  unusual 
aeutem-Hs  of  hearing  and  tinnitus  aurium  are  occ:isionally  eomphuned 
of.  They  lire  due  tn  tho  tension  of  the  dnim  membrane  consequent 
Upon  jKiralysis  of  the  stapcdiUH  inusr-le.  I'lider  ihette  eircumstanii'S 
iJie  lesion  is  very  deep  in  the  Fallopian  canal  nr  upon  the  base  of  the 
brain.  If  the  pamlysis  is  an  aeconipjininient  of  middle-«ir  diseaM>, 
or  if  the  auditnry  uervo  is  alfectt^d  upon  tho  has*-  of  the  bmin,  where 
it  lies  in  elose  appitHitimt  to  the  faeial  nerve,  dctdVicss  and  vertigo  will 
be  asoiteiuted  with  paralysis.  Tlio  patients  sometimes  complain  of 
pain  behind  the  enr  at  the  time  of  tlie  onset  of  tlie  affection,  and  are 
often  lender  to  pressure  at  the  exit  of  the  nerve.  They  sometimes 
have  paiu  in  the  sicle  of  the  nei-k,  and  occasionally  herpes  appears 
below  the  ear  or  on  tiie  side  of  the  necJc. 

Facial  palsy  oceasionally  develops  simultaneously  on  Imth  sidcfl. 
This  is  very  rare,  but  1  liave  seen  several  atses.  In  one  case  the  left 
aide  was  afleeted  three  days  after  the  right  side.  Tlie  absence  of  other 
bulbar  symptoms  and  the  recovery  in  these  vMsen  proved  them  to  be 
pcriphend. 

AftiT  the  jHiralysifi  has  been  present  for  some  little  time  Btiffhc«s  in 

*  Lcbrlioch  di>r  X*-rveiiknuiklieilwi,  IW.  I.,  p.  &. 

*  LentMi.veE,  M.,  AnttulutdM  )[al.  '!<•  I'OreUlc,  1890,  p.  664. 
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the  muscles  of  the  fiice  is  often  felt,  but  it  is  rarclj  associated  with 
Deurnl^ie  puin.  If  tlie  case  dwa  not  go  od  to  recovery  the  facial 
inti8cle»  atrophy  and  contnict,  pnxluoiiig  a  very  iliirtre&sing  eetnie  of 
stiffn(iHH  in  tlie  side  of  tlie  face.  Tliw  eonlnietiire  of  the  miifHrleK  may 
restore  the  original  liiiefl  of  the  face  aod  tlte  orighial  faeiiU  expression, 
and  may  even  elevate  the  corner  of  the  mouth  slightly,  so  that  at  the 
first  gUiiu'i"  the  jBinilysls  miiy  bt-  ihoiight  to  he  in  the  wrll  nide,  !mt 
any  attempt  at  voluntary  movement  will  deraontitrate  the  immobility 
ut'  tlie  truly  ^Kir:tlyi!e<l  arul  eoiitnwtureil  niUhicteft. 

The  cletrtriml  cDntraetUity  iu  the  facial  muw^Ies  is  ustjally  altered. 
In  some  ca*es  the  faradic  contractility  is  pre«er\-ed  and  the  gah-anic 
contnietility  is  slightly  incn]uwed,  so  that  the  miiscle-s  refijiond  to  a 
weaker  current  tlian  those  ii[)on  the  normal  .sid*-.  In  these  cases 
recovery  oireurs  within  three  or  four  wwks.  In  cases  of  medium 
severity,  Iiowever,  there  is  a  partial  reaction  of  il^eneration.  The 
fanidie  contractility  is  very  mneh  diminished  or  even  lost,  the  galvanic 
contractility  is  heightene<.l,  so  (hat  only  a  weak  current  is  necessary  to 
pnHluce  contractility,  and  Uic  catiiode  c]<>::iiing  contraction  remiuDS 
greater  than  the  anode  closing  contraction.  In  tlie  course  of  six  weeks 
the  galvanic  contraction  becomes  normal;  after  two  months  the  faradic 
contnurtility  returns,  and  these  |Mtticnts  recover  in  between  two  and 
tJiret!  months.  In  severv^  and  pernuuient  «is«*  then?  is  a  toliil  reaclion 
of  degeneration,  a  complete  loss  oi'  fanidic  contnict ilily,  and  a  gradual 
redwrtion  in  the  galvanic  contractility,  si>  that  very  strong  currentsore 
necessary  to  protluce  any  eflect,  and  here  the  auo<le  closing  contrac- 
tion is  greater  than  the  cathoile  closing  contraction,  and  the  opening 
enntnictinns  nmy  lie  etjuivHlent  to  tlie  chtsure  contnictions.  Such  a 
niiclion  of  flegenemtion  may  remain  for  a  whole  y<»ir,  and  even  then 
n'iNi%-f*ry  nuiy  enaue.  tii  fact,  Ileniak  i-eeords  a  (whi  of  reiwivery  after 
thrc*:  ywirs'  continued  resiction  of  degencmtion.  The  electrical  reac- 
tions, therefore,  ai'c  important  not  only  aa  symptoms  hut  as  prognostic 
indications  in  tliia  aflcciion. 

.  The  course  of  the  «is*?  varies  in  different  conditions  in  accordance 
with  the  severity  of  the  initial  lesion.  In  the  nuijority  of  caaes  all 
sympt^tms  develop  witliin  ii  few  hours  of  the  onset,  and  n>inain  prac- 
li<!uUy  stationarv-  for  from  two  to  three  weeks,  iluring  whi<'h  lime  no 
voluntary  m<)vement  at  all  is  possible.  In  the  ligliter  cases  the  sym|»- 
toms  Uien  gradually  subside,  and  recover)'  results  iu  four  to  six  weeks. 
In  more  severe  cases  sui-h  recovery  iloe^  not  occur  umler  six  montlis. 
In  tlic  severer  ty|K;  a  ywir  mav  ensue  Iwifore  any  relief  is  evident,  and 
in  a  few  cases  no  recovery  (xrcurs,  iJie  wimlition  b4;ci">ming  pernuinent, 
the  muiKlos  becoming  coutnicture^l,  aud  very  often  Iwing  tlie  seat  of 
twitching  and  spasms  which  are  annoying.  It  is  in  tlicae  severeroases 
tlmt  eonjnnctivitis,  unless  prevented  by  autiacptic  alkaline  h>tions  to  the 
eve,  ofii-urs  as  a  i'»<>ra plication. 

'  Diagnosis. — The  ihaguosis  of  facial  palsy  presents  no  difficulties  as 
the  symptoms  Jire  very  distinct.  But  facial  paralysis  may  occur  not 
only  from  a  lesion  of  the  nerve  trunk,  but  from  a  lesion  of  the  bnuQ 


TBS  BEVESTB  NEMVE:  TVR  FACIAL  HBSVE. 


661 


at  any  point  in  the  motor  tract  between  iho  ntrtex  and  the  facial  nerve 
nurleiLs.  Fiu^irtl  paralysis  producx?*]  by  a  uortitail  tesinn  or  by  u  lesioa 
in  the  motor  tract  above  the  level  of  the  niii-Uu«  of  tlic  facial  nerve  is 
1(»8  complete  tbuu  faoial  paratvflis  frr)m  lesiou  m  the  nerve,  and  \s  not 
attended  by  complete  paralysis  of  the  act  o^  closing  the  eye.  Winking 
is  ahTays  poasil)le,  anJ  the  miLscles  of  the  forcheml  are  less  commonly 
involved.  In  emottonal  cxciientont  the  facial  miirHdc^i  act  niirnmlly  ho 
that  the  plav  of  expression  occurs  even  tliough  voluntarv  mf>vciuent  is 
fluspcnded.  Tu  tins  form  also  there  are  no  chant's  in  the  electri(.iil 
contmctility  in  the  paralyz«l  muscles.  While  it  is  juissihle  that  an 
iaolated  iiioml  pantlysis  from  cortical  or  »ubct)rlical  disea^-  may  occur, 
BHch  paralysis  is  uaimlly  the  ac<:ompanimnnt  of  heraiple^a,  and  hence 
is.  not  likely  to  be  mistaken  for  paralysis  due  to  a  lesioa  iu  ilie  course 
of  the  trunk  of  the  nerve. 

Facial  panilywis  ihic  to  a  Icsimi  of  the  facial  nucleus  in  the  pons 
Varolii  is  almost  uniformly  attentlcd  V»y  other  symptoms  of  pons  dis- 
ease, such  as  («)  a  paralysis  of  the  sixth  ner\'e,  which  lies  udjaceut  to 
the  seventh  ncr%*c  nucleus ;  or  {h)  an  implication  of  the  motor  or  scn- 
s<jry  tract  passing  to  the  opixjsite  arm  and  lejr,  which  imiss  cIohg  by  tlie 
situation  of  the  facial  nucleus,  thus  pnxlncing  alwrnaring  herajple^a 
or  heraiantesthesta  (Kig.  40),  or  (c)  thcM-niptouisof  bulbar  paralysis; 
or  (rf)  the  symptoms  of  muscular  dystntpliy.  Oowem  has  reported  a 
case  of  isolated  infantile  palsy  of  the  face  analoj^foug  to  infantile  spinal 
paralysis.  In  this  case  the  orbicularis  oris  escaped.  The  character- 
istics of  the  facial  paralysis  when  the  nucleus  is  affected  are  the  same 
a»  those  when  the  nen'o  trunk  is  diseased,  but  there  is  no  afiiHitioa  of 
taste. 

The  diagnows  of  disease  ujion  the  bjiee  of  the  brain  between  the 
exit  of  the  facial  ner\'e  fnjm  the  pons  and  its  entrance  into  the  ititcr-  , 
nal  auditory  foramen  cau  only  be  made  from  the  presenw  of  other 
symptoms  of  intracranial  disease  such  as  arc  due  to  pn'ssure  upon  the 
side  of  the  poos  or  to  implication  of  other  cranial  nerves,  notably  the 
eixth  or  the  eighth.  The  diagnosis  nf  the  lomtjon  of  the  lesion  in  the 
course  of  the  nerve  within  the  Fallopian  canal  is  not  difliciill.  If  the 
nerve  is  affected  near  the  geniculate  ganglion  or  prior  to  the  giving 
off  of  tlie  little  brunch  to  the  sla|Mxlius  muscle,  tinuitiis  anrium  and 
aeuteness  of  hearing  will  lie  ncitieeablc  symptoms.  They  will  not  be 
present,  however,  if  the  lesion  is  nearer  to  the  exit  of  the  nerve  tliau 
the  |)oint  from  which  this  branch  arisea  If  the  nerve  is  injured  in 
the  Fallopian  caual  between  the  point  at  whicli  it  is  joined  by  the 
chorda  tympani  and  the  point  at  which  this  nerve  is  given  off',  a  loss 
of  taste  in  the  anterior  two-thirds  of  the  tongue  will  be  present.  Such 
a  loBS  of  taste  docs  not  occur  if  the  Ict^iou  is  near  to  the  exit  of  tlie 
nerve  at  the  styloniasUiid  fonimcn  or  is  in  tlie  face  aHer  its  exit  from 
tliis  Ixtny  wiua'l.     (See  Fig.  278.) 

Prognosis.  —  The  prc^iosis  iu  facial  paralysis  depends  upon  the  cause 
and  the  severity  of  the  attack.  In  lesions  of  the  nucleus  widiin  the  brain 
or  of  the  trunk  on  the  base  of  the  brain,  and  in  lesions  of  the  nerve 
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following  otitis  media,  recovery  is  rare.  When  the  cause  is  coUl  or  U 
unknown,  iheniiijoritj'of  pationtji  get  well.  The  severit)' win  bedet*>r- 
minixl  with  a  fair  dt^itH!  "f  lUTiininy  by  the  I'leirtricjil  I'xaniiiuttion, 
an  aln^dy  <li.t;cribf<I,  antl  ihi^  fxniitiimtion  often  uiils  lIio  pmgnogis. 

Treatment.  —  If  the  [mtictiL  in  mvu  within  two  or  lliretr  iluys  of  the 
onset  of  thf!  tliswjse  it  it*  well  (o  apply  u  (umiill  blister  over  the  exit 
of  the  ner\'c  hcnealli  the  wir.  If  the  cause  of  the  iifl'trtiou  «m  be 
a«-ertuirietl  and  «ui  Ik-  removed,  esptrially  if  it  is  otitis  media,  this 
should  Lk^  (lone,  but  in  xhc  majority  of  cases  it  is  impossible  to  asoer* 
tain  ft  cause,  and  hence  the  irefltment  must  l>e  fiymptomaticr.  It  fihould 
o(m8i8t  of  nm««igi't  ut'  the  liice,  ihme  by  the  patient  with  the  li|w  of  his 
fingers  frc-Ljuetitly  during  the  day,  and  t)iit>  can  be  uiiled  by  plaring  one 
finger  in  tht.-  nmuth  and  >^j  i.'^iiiipre-sriirig  and  kiKsuling  Uie  niuKeles 
between  the  two  fingei-s.  The  mus-Ie!*  should  !«■  trenttnl  with  elee- 
trieity  daily,  that  enrrenL  beiug^  used  wliieh  produces  a  cNmlraction. 
But  it  ia  not  ailvi^able  to  continue  electrical  treatment  longer  tlian  mx 
months,  for  in  the  «iws  which  Uiat  beyoml  ihii*  time  the  ekN-trical 
stimulation  favors  the  development  of  contnictnres.  M'hen  oontmo 
tures  octtur  in  the  (chronic  cjuises  warm  applii^atiimH  of  water  and  nuiA- 
sago  may  alleviate  the  sensation  of  stifTuLfW.  It  is  uselesA  to  apply  the 
faradic  current  when  the  mtiwhw  do  not  rewjmiid  to  iu  Iixiide  of 
potu-ssium  in  five-gmin  i\om'  after  meals  and  sninll  (loses  of  strychnine 
liave  been  tlmught  by  w>uitj  writers  to  li:it>lcn  recovery. 

In  congenital  cases  which  show  no  tendency  in  the  course  of  two 
years  to  ni-over,  and  in  chronic  cases  which  have  remained  in  a  sta- 
tionary cnnditiiin  for  a  ycjir  it  if*  jMjssiblc  t/»  ri'f*ort  to  (surgica]  treat- 
ment. The  fncini  uer\'e  is  cut  at  itt*  exit  from  thi-  stylo-masLoii)  fora* 
men  ;  the  liy[>oglu«i:<il  nerve  is  exposctl  Ijchind  the  internal  jugular 
vein  an<l  above  tlie  level  of  the  posterior  belly  of  the  digastric  muscle 
and  the  facial  nen*e  is  implante<l  into  a  longitudinal  slit  in  the  hyf>o- 
gloesal.  The  jun(!tion  of  the  nerves  is  whipped  in  ("argile  membrane 
so  tliat  connctrtivc  tisi<ue  will  not  interfere  with  the  union  of  the  nerves. 
The  result  is  that  nerve  fibres  grow  fnjni  the  twelfth  into  the  sheath  of 
the  seventh  eventually  prwlucing  a  regeneration  of  that  nerve  and  return 
of  oonlrol  in  llie  nins*rh'!*  uf  ilie  face.  There  is  usually  a  coincident 
paralysis  of  tlie  tongue  which  gives  little  or  no  inconvenience.  Taylor 
and  Pieroe  Clark  Iiave  reporteil  some  suix.*^  with  this  operation.' 


THE  EIGHTH  NEEVE  :    THE  AUDITORY  NEEVE. 

Tlie  eighth  or  auditory  nerve  conaistA  of  two  disliuct  |H>rtioii8,  the 
cochlear  iiiuJ  vestibular  nervi.'^,  which,  (hough  joinwl  in  the  Innik,  arc 
separate  fnjm  one  another  U>th  in  [heir  periphcnU  termination  and  va 
tlwir  central  nuclei   uud  also  as  to  fuucUuD. 

I.  Tlie  ciH'hleiir  |>:irt  of  the  nerve  is  the  uerve  of  hearing.  Like  all 
ner\'esof  s|M_>cial  ^'ust*,  it  luisa  >4|K>«-iid  mechanism  in  the  i>eripliery,  the 
urgau  of  Corti,  which  is  u  sort  of  natural  harp,  its  strings  vibratii^;  to 

'  Bee  JoaraKl  of  the  American  Medical  Afwidation,  Manrh  24,  1004. 
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different  tones,  each  string  beinp  in  reality  an  epithelial  cell  connected 
with  a  nrrvp  filiinmnt  whose  neurone  bcMly  lies  within  tlie  cochU'n  iind 
semis  a  ceiitml  tihitiK'Ut  into  the  auditory  nerve.  The  terminutiotis  rif 
UiiH  nerve  in  the  iiiii;h!i  of  iJie  meilulla  and  their  eonneetioiiK  with  the 
brnin  hiive  iilreiuly  been  described.     (Page  128.) 

Deafhess.  —  Deafness  is  UHUiilIy  due  to  some  disease  within  tlie  ear 
affeetin^  the  peripheml  fibres  of  the  nerve.  But  aff"ectiona  of  the 
acoustic  nerve  produce  disturbances  of  hearing. 

IXiafncjiii  due  to  disease  of  tite  oochlcar  librejt  of  the  acoufitic  nerve 
is  distiuguiAhed  from  deafue^ss  in  the  outer  or  middle  eiir  by  the  loss 
of  p4iw<T  of  perceiving;  Aotiiid  thn»u^;h  the  Ixmcrt  of  the  lituul.  In  a 
nomml  (.■oriditinn  the  Hound  of  the  tuning-fork  can  be  heanl  Itnth  wIumi 
held  to  the  ear  and  when  applied  to  tlie  teeth,  or  forehead,  or  petrous 
portion  of  the  temiwnd  Iwne.  The  sound  of  the  tuning-fork  is  nor- 
m;i]ly  heard  longer  wheu  the  vibrations  swe  conveyed  through  the  air 
tlian  when  tJiey  are  conveyed  thrtmgh  the  bone.  If  there  ia  disease 
of  the  lulddh- (>ikr,  prtxliioing  doiifness,  the  tuning-f<trk  is  hiiini  through 
the  boue,  but  not  when  held  near  to  the  ear.  If  the  deafness  is  due 
to  dJEWase  of  the  auditory  nerve  tlie  tuning-fork  is  no  longer  lieanl  when 
applied  In  tlie  Iwne,  or  Is  heartl  less  distinctly  than  when  held  outside 
of  the  ear.  In  auditory  uerve  deafness  the  higher  pitohetl  ^)unds  are 
leas  distinctly  heard  than  low  notes.  This  may  be  teste<l  by  the  Gallon 
wbi^c.  In  auditory  nerve  dt!atfne»s  hearing  is  not  increased  in  a  noise 
as  it  18  when  <lisi?;ij«;  lies  in  the  middle  oar.  In  niiditnr)*  nei've  deaf- 
ness inflation  of  the  ear  by  PoUtzer's  method  docs  not  improve  the 
hciiriiig. 

In  auditor)'  nerve  deafness  changes  to  the  electrical  reactions  arc 
also  present,  which  are  not  found  in  deafness  from  otitis  me<1ia. 
These  tests  nsnally  prfnluw  vertigo,  ••uid  hence  are  diilicult  of  iippU- 
catiou,  but  in  the  normal  state  the  cathode  closure  produces  a  slight 
siiinid  which  is  distinctly  londer  than  that  caused  by  the  anode  closure. 
If  the  auditory  nerve  is  di-'ciiMMl  \t»  reaction  is  changed.  The  anfide 
cliisurc  sound  is  greater  cliiiD  the  cathode  closure  soiMiil,and  the  sound 
may  be  lieard  when  the  current  is  broken.  In  the  nuijority  of  ca»e8 
of  auditorj'  uerve  diafness  the  vcstibuhir  ncn'e  is  also  affected  and 
vertigo  U  associated  with  the  deafness. 

Deafness  from  acoustic  ner\'e  dispjuw  or  degeneration  oonnrs  ooca- 
sionally  primarily.  It  may  be  a  otmgenital  condition  due  to  si)m« 
defective  development  either  in  the  nerve  or  in  the  organ  of  fJorti, 
under  which  eircnmstances  the  child  is  never  able  to  hear  and  never 
Icarus  to  siKsik.  This  Is  the  conunon  cause  of  dcat'-niutism.  It  is  an 
interesting  fact  that  such  deaf-mutes  are  not  made  giddy  by  onlinary 
methods  and  do  nut  sutler  frL>m  seasickness.  In  uttier  cases  an  atrophy 
of  the  acoustic  ner\'e  appears  to  be  due  to  a  congenital  defet^t  in  itA 
power  of  nutrition,  and  ilfafuess  comes  on  in  early  adult  life.  This  is 
a  [HH-uIiurly  hereditary  atTcctiou,  many  memlH-rs  of  the  same  tiimily 
being  subject  to  the  disease,  llius  I  have  known  of  one  large  family 
in  which  it  bus  appeared  through  four  gcneiutioua,  each  gejicratiou 
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having  had  several  members  who  developed  tho  affcetioo.  I  know 
another  tamily  in  which  lour  of  wven  sons  have  inherited  the  deafnci*s 
of  their  nicither,  who  had  iiilieritoi  her  deafittfw  fnim  lier  father. 
They  have  several  uncIeH  and  eunsiiiH  who  art-  deaf.  8ueh  caaee  must 
be  due  to  n  defective  vitidity  in  the  nerve  trunk,  and  ore  to  Iw  repirded 
a^  primary  auditory  utnjpliy,  the  uerve  dyiiij;  l>efure  the  rest  of  the 
body,  just  a»  the  teeth,  hair,  and  jjtnital  oryiiiiH  die  liefore  tlie  rest  of 
tlie  body.  Syphilis,  eitlier  hereditary  or  acquired,  may  cause  acoustic 
nerve  atropliy. 

Deafness  from  acoiietie  atrophy  may  develop  in  the  course  of  loeo- 
ttiotor  ataxia,  uf  gttiieral  purcsir;,  and  of  dirvst-iiiiniitid  M-h-nuiA.  I 
have  alwi  seen  thidness  fnun  aiidi)j>ry'  atropliy  devehjp  in  the  p»iur»e 
of  tumors  of  the  brain  tying  upon  the  ba.^  in  Bueb  position  as  to 
involve  llie  auditory  nerve.  In  sypliilts  of  the  baae  of  tJie  brain 
(ieafneBS  occasioDally  develop*.  Injuries  of  the  head  or  ear  may 
raufle  deafne^«.  This  is  Uf<ually  attended  by  vertigo  and  is  due  to 
heniorrliagt!  in  llu>  <^ir.  Such  hcmorrhagi-A  may  ikh^up  pi|HinlantN'msly 
in  the  infectious  diseases  or  in  states  of  anecniia.  Tbc  use  of  quinine 
may  cauw  dcgi'nenition  of  tlie  eightli  nerve.  A  functional  deaftie«s 
occurs  in  hyjitcriii  from  suspension  of  activity  in  fibres  of  tlie  auditnry 
nerve  or  iu  it»  centres.  This  form  of  deafness  conies  on  more  sud- 
denly and  is  more  complete  than  any  other  type. 

Tlie  progntiisis  in  d«tfness  from  auditory  disc-ase  is  unfavorable, 
though  oecasionidly  cniinter-irritation  over  the  petrous  portion  of  the 
ten){Miral  bone,  and  treatment  by  str\'chuinc,  is  aeconipanied  by  some 
iniproveriient,  bnt  the  nerve  is  not  o|H>n  to  anv  4lii-e<'t  Iresitinent,  and 
electricTil  excitation  is  of  no  benefit  Hypodermic  injections  of 
pilocarpine,  J  i^in,  are  said  to  be  of  some  service.  Charcot  rccom- 
mendeil  quinine,  15  grains  n  day,  to  Iw  kept  up  some  weeks,  but  the 
nuijoriiy  of  aural  s^tirfjeoit^*  are  oppowd  to  this  form  of  treatment. 

TlimitUfl  Aurium. —  Irritation  of  the  nn<litory  nerve  in  the  organ 
of  Corti,  or  in  tlie  middle  ear,  or  in  tlie  course  of  tlie  nerve,  nu»y  prr>- 
duee  subjective  souihIs  which  arc  appreciated  as  a  ringiug  or  nwring 
in  tlie  ciirs  or  IhiuI,  or  a  lutzzinj;  sound  siip|)osed  to  bi<  outside  of  the 
ear.  This  usually  indiejites  lUsease  of  the  orj^n  of  Corti,  eitlier  nf  the 
nature  of  disturlwuiccs  in  the  circulation  or  of  a  beginnin;;  auditorj' 
atrophy,  and  if  it  is  foUowe*!  by  progressive  deufness  tlie  diagnosis  of 
auditory  atrophy  may  usually  be  made.  In  at  least  80  per  cent,  of 
the  cases  of  tinnitus  aurium  some  oentral  deafness  mn  be  detected  by 
tests  with  the  fJalton  whistle  or  the  tuning-fork,  even  when  the  patient 
is  not  aware  lluil  hi-  is  dtaf. .  Tinnitus  aurium  may,  Imwever,  be  due 
to  aofemia.  Tlius,  fainting  is  frequently  preceded  by  a  scmud  in  the 
ear.  Gout  is  a  caui*c  of  this  symptom.  A  chn^nic  anuemia  with  re- 
duction  in  the  numl>er  of  retl  corpusctc*  may  cause  tinnitus.  In  tbeM 
cases  the  tinnitus  U  prolrably  due  to  vibrations  of  the  blood  current  in 
tlie  carotid  artery,  and  can  be  arrested  temjmrarily  by  pressure  upon 
the  carotid  artery.  Intracranial  aneurism  causes  a  sound  similar  to 
this.     It  is  because  of  this  blood  origin  of  tinnitus  that  the  s\'roptam 
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develope  iu  Btates  ot*  cachexia  ami  in  stntes  uf  general  malnutrltioD. 
Dii-w't  irritjitiiin  of  the  audit*»ry  ner\'e,  8u<:li  oh  ik-cuph  in  all  tbrmn  of 
utitis  media  and  utitis  externa,  may  produce  tiaaitiu,  aud  anytbtag 
which  interferes  with  the  free  circuUtiou  of  air  in  the  extcrDul  auditory 
c:mat,  tturh  as  ouveria^  the  ear  with  ttie  Imud  or  applying  a  Rhell  to 
the  ear,  will  give  rifne  to  a  perception  of  unnsiial  sounds.  Some  dnigs, 
e.-'piHnally  quinine  and  tho  salicyliilcs,  cauf*  tinnitus,  and  if  too  long 
mntiuued,  total  duitfueait.  In  henmrrhagic  afl'ections  of  the  ear 
(M^^ni^rc's  disease),  whcro  the  disea^^  lies  in  the  second  or  vestibtdar 
division  of  the  audilory  nerve,  both  lluuituy  iind  denfiiess  are  prewnt. 
A  eracking  noise  due  to  controetion  of  the  muisclcs  near  or  abuut  the 
EiiHtacliian  tube  is  not  the  same  as  tiucitiu. 

The  treatment  nf  tinnitus  aurium  is  very  unaatisfactory  unless  the 
cauMc,  Huch  i%B  autemia,  or  gout,  or  malnutrition,  or  local  dif^tiOHc  in  tlic 
ear,  csui  lie  runuvi-d.  Hut  when  the  tinnitus  iu  tlic  first  symptoin  of 
an  auflitory  atrophy  no  cure  can  be  expected.  Bmmides  are  of  Home 
tjerviue,  as  are  also  betladouua  and  uuuuubis  indica. 

II.  The  second  division  of  the  auditory  nerve  is  called  the  vestibular 
nerve.  It  is  the  nerve  of  equilibrium.  It  arises  from  tlie  bipolar  cells 
of  the  gnngUon  of  Scarpa,  whose  dendrites  otme  fn>m  the  ainpulhe  of 
the  semilunar  canals  ami  utricle  of  the  labyrinth.  The  axoue^  of  these 
cplU  p:wM,  with  the  ciwhlcar  division  of  the  nerve,  to  tlie  nide  of  tlie 
pons,  where  they  euter  directly  the  lateral  piiirtion  of  the  pons  (Fig. 
83)  and  terminate  about  three  groups  of  cells:  the  cells  of  Deiters' 
nucleus,  tlic  cells  of  Bechterew'g  nucleus,  and  the  cells  of  the  central 
or  i>osterior  nucleus  lying  ujKtu  the  floor  of  the  fourth  ventricle. 

The  cells  of  Dciters'  and  Bechlerew's  nuclei  liave  numerous  c<»n- 
nectioui^  with  other  pnrts  of  the  central  nervous  system,  especially 
with  the  eerobollum,  with  the  nuclei  of  the  oculomnt<ir  ner\*i!s  (Hixih, 
fourth  and  cliird),  with  various  nuclei  in  the  tegmentum,  and  with  the 
olivary  IxKlies.  Some  axones  of  Dciters*  cells  pass  downward  through 
the  formatio  reticuhiris  to  the  motor  nuclei  of  the  cervical  nerves  in 
tlie  spiual  cord,  uud  are  probably  connected  either  directly  or  by  menus 
of  association  fibres  with  the  nuclei  of  the  nerves  of  the  he«d  and 
buck.  Its  couueetiou  with  the  cerebellum  is  made  by  fibres  which 
pass  by  way  of  the  inferior  and  middle  peduncles  of  the  (•erel>ulhim  to 
the  flocculus  and  vermia.  Each  nucleus  is  also  connected  by  means 
of  direiit  and  indirect  neumnes  with  the  cerelrellum  of  the  opposite 
side,  which  it  nsi(^he!S  tiintugh  tlte  oi>rpus  tra|H'-Zoidciis  and  transverse 
fibres  of  the  jwus.  The  pcwterior  nucleus  of  the  ve?>lil)ular  nerve  is 
connected  by  direct  t-nwta  through  the  corpus  tni|Hr»:iideiLs  and  fillet 
and  through  the  forraalio  reticularis  with  the  upper  portion  of  the  brain 
axis,  the  corpttra  quadrigemina,  eorpom  genieulata,  ami  optic  dialami. 
It  is  also  connected  with  the  cerel>elluni  by  tnu'iw  which  pass  witli 
those  from  Deiters'  nerve.  The  existence  of  a  tract  to  the  cortex 
thrt)ugh  tlie  internal  cjipsule  has  not  yet  been  demonstrated,  aud  no 
cerebral  centre  or  area  controlling  e({uilibrium  has  been  discovered. 
The  weight  of  evideuce  in  favor  of  the  cerebellum  as  the  chief  organ 
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of  eqailibriura  is  overwhelm ing,  and  it  seems  necdl&ss  to  suppose  that 
a  oerebml  area  will  be  discovered.  It  is  evident,  therefore,  tliat  the 
semilunar  caiiiils  in  whitth  impulses  are  retn^ivrd  whost^  <il>j(^-r  is  to 
tiuike  lis  aware  of  our  pttsitiou  ia  space  and  to  direct  the  whnlo  aystem 
of  movcmciitj^  by  which  our  e<|uilibrtuiii  is  pn;:8i<:rvt*il,  have  n  most 
wiilespread  oonuectiuu  with  the  ccatraL  tiervous  system  and  ua  espe- 
cially cloae  coiiuwtion  with  ilie  coivlwlluiu. 

A  moment's  considenitioo  of  the  phenomena  of  equilibrium  will 
convince  us  of  ihe  great  importance  and  eoinplexity  uf  the  ner\'oiis 
roechauisra  controlling  it.  The  body  in  constantly  held  tii  a  state  of 
lialance,  and  no  movement  of  any  dt^^-e  can  be  made  in  any  part 
without  a  oompenAiitory  raoveraeut  to  pn.'scrve  tlie  centre  of  gravity. 
The  tjllghtcbt  variation  in  our  [><_)'jitiun  which  would  tend  to  the  losi<of 
balance  ts  immwliately  perceived  and  immediately  c*>rreeted.  Further- 
more, the  balance  is  uiaiutaiued  by  an  interaction  of  visual  sensations, 
labyrinthine  impressiuns,  and  muscular  seasationrt,  all  ofwhieh  enter 
IDto  this  function,  as  can  be  .^en  by  the  dlsturlKince  of  balance  oo- 
oasionwl  by  double  vision,  or  by  labyriiillniie  disease,  or  by  a  loss  of 
the  muscular  sense,  as  in  locomotor  ataxia.  While  consciousness  takes 
cognisance  of  this  complex  matt/*r  of  «-t|uilibri»m,  the  primary  centres 
which  receive  the  impressions  and  regulate  the  activity  that  tliey 
arouse  are  liK-ated  in  the  cerebellum.  This  is  the  great  organ  of  iK(ui- 
librium,  aud  it  thei*eloru  receives  impressions  directly  fn»m  the  eyes, 
from  the  semilunar  canals^  and  from  the  muscles  of  the  limba.  The 
most  important  impulses  in  the  presen'ation  of  ef(uiltbrium,  however, 
are  deriveil  from  the  scmihiimr  caiwU  through  tJie  vestibular  nerve, 
and  affections  of  this  nerve  are  attendc<l  by  very  marked  and  very 
intense  symptoms  of  vertigo.  Vertigo  msiy  be  due,  as  is  usually  tlie 
case,  to  afiectiotts  of  tlie  terminal  organs  in  tho  semilunar  canals,  or  to 
afiectioDs  of  the  vestibular  portion  of  the  auditory  nerve  in  ltd  course 
to  the  cerebellum,  or  to  lesions  of  the  pons,  or  to  diseiise  of  the  oere- 
bcllum.  Disease  of  the  crura  not  luvidving  the  corpora  qiuidrigemina, 
or  of  the  superior  peduuclcfi  of  the  ccrcl>ellum,  tlirough  which  tlic  ucn,- 
lar  impulses  reach  the  cerebellum,  also  produces  vertigo.  " .  • , 

Vertigo  w  a  symptom  of  uncertainty  of  (xt^^ilion,  attended  by  a  iwosa- 
tion  as  if  the  body  itself  were  (wing  revolved  in  any  ouc  i»f  all  possible 
directions,  or  as  if  objects  outside  of  the  body  were  turning  rapidly. 
It  wmses  balancing  movements,  oscillation  of  the  eyeballs,  and  stag- 
gering  in  tlic  gaiu  It  is  atien<:led  by  great  unoertainty  and  distreaa  of 
mliiil,  the  patient  grasping  at  adjacent  objects  for  supiMjrl  as  he  feels 
bims4^-lf  (idling,  or  throwing  himt*elf  Hat  uik»u  the  f\>fr  and  clinging  to 
anvlhing  in  iTie  viciuiiy  for  mipi>ort.  A  distinction  is  smmetiiuc;*  made 
clinicnllv  iK^twccn  tlic  sensations  of  objects  outside  of  one's  self  turning, 
called  oitjci-'tive  vertigo,  or  of  one's  body  being  in  a  state  of  revolutioo, 
cmIIihI  subjective  vertigo.  Hut  this  ilistincliou  of  symptoms  cannot  be 
referred  to  any  diflcrenee  in  the  lesion  in  any  [Kirl  of  ihc  nici-hnnism. 
Vertigo  may  be  produ(.Hfd  by  a  nipid  revolution  of  the  body  or  by  the 
pflflmge  of  a  galvanic  current  tJirougli  the  head,     it  is  llionght  that 
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liemurrhuges  in  or  dcstruolion  of  the  Biiixrior  vertical  or  safpttal  semi- 
lunar caiial  (auterior,  of  it^lzius)  produce  a  muse  of  revnlutiou  in  Uie 
entire  bckdy,  lui  if  tht^  ht'jul  wtni'  ^4)ing  flown  and  the  feet  up,  the  head 
going  toward  tlie  side  of  the  le.«ioD.  It  is  thought  that  homorrhitgcs 
in  the  infcrinrnr  horizontal  nmiiliinar  ranal  (i.'xti>nml,  of  Ket/iiiH)  pro- 
duces a  wiimtion  of  rolalion  of  tJic  hodv  ur<.>un(l  It.s  veriioil  axis  toward 
tlie  sicU'  iiffi'<'l(-'d.  It  is  thought  that  a  ln'riiorrh:ip'  i"  the  iMwtorior 
vertical  or  froutjJ  seuiiluuar  caual  (posterior,  of  Kclzius)  pixxhices  a 
sensation  of  faltiug  toward  the  »de  of  the  lesion.  But,  inasmuch  as 
thcHe  tlin^  caniils  opeu  into  one  another,  further  inveittij^tioD  ia  necee- 
sary  iu  order  to  efltablii^h  thewi  a^ertious. 

Ildrdiiy  liiLS  called  attention  recently  '  to  tlie  unifonii  ass<Hialion  of 
nystagmus  with  labyrinthine  disciise  and  Ikif  dit<coven-d  a  ejilorie  tej*t 
of  gre«t  value.  When  in  u  normal  |Mrrwinw)Id  nr  hot  water  is  thrown 
by  a  Politzer  syringe  into  tlie  outer  ear  without  exerting  pressure, 
rotary  and  horizont;d  iiyKUigniUK  \t\  pnxhieeil ;  if  tlie  labyrinth  is  de- 
stroyed this  never  occurs.  When  vertigo  is  cauiicd  by  labyrinthine 
diueaiie  uystagmui^  is  alwayi:^  presKut. 

Vertigo  \a  usually  a88ociated  with  intense  vomiting  and  great  men- 
tal distresft.  A  rapid  action  of  the  heart  an<I  genera!  relaxation  of  the 
blonMl vessels,  wiuwing  pnifuw  iiwi'atilig  and  a  fei'ling  uf  grejit  fjiinlness, 
commonly  attend  vertigo.  It  seems  probabh'  that  anything  whieh 
caused  an  intenjtc  irritation  of  tlie  nucli;!  of  tJie  vestibular  nerve  pro- 
duces a  gympathctic  diHturlmnce  of  llie  jtucuim^aptric  centre  whidi  lies 
arljaeent  to  it.  C'-onveraely,  we  know  that  irritation  coming  from  the 
pueumopistrie  nerve  lo  the  l>raiu,pueli  as  occurs  in  g:isiricdiHtrden*or 
in  hejirt  disease,  may  produtT  a  secondary  vertigo. 

Gastric  vertigji  is  easily  difterentiated  from  vertigo  due  to  vestibular 
disease  by  the  absence  of  tinuituH  and  deafness  or  paiin  in  the  ear. 
Vertigo  due  to  ceri^lwlliir  affei'tion  is  also  rur»4y  followed  by  dcafne^ 
or  by  pain  in  the  ear.     See  also  jMge  ^^'i. 

THE  NINTH  NHBVE:   THE  OLOSSOPHABYNGEAL  NERVE. 

This  is  a  mixed  nerve  containing  both  sfusury  and  motor  fibres.  Its 
sensory  branches  i^ane  from  tlio  tJiiigue,  larynx,  and  rtvpinitiiry  organs 
and  middle  ear.  It  is  the  nerve  uf  eonimon  sensibility  of  the  pharynx 
and  palate  aud  of  tlic  nuchllc  ear.  It  is  thought  that  it  conveys  the 
sensations  of  taste  from  the  posterior  thinl  of  the  tongue,  those  from 
the  anterior  two-tltirds  passing  in  tlirough  tlic  lingual  nerve.  But  as 
di%'isioD  of  the  root  of  the  trigeminal  nen'e  has  caused  a  total  loss  of 
taste  in  some  patients,  tliere  is  s<tme  doubt  as  to  this  function.  (See 
l»!ige  G51.)  The  giuiglia  of  origin  an-  the  ganglion  jugulaix^  on  the 
glossupliiir\'ngi-al  nerve  anil  the  two  ganglia  un  llie  vagus  nerve  (Plat*- 
XXVIII.),  The  sensory  fibn-senter  (he side oflhe  medulla  jiLst  outside 
of  tlie  upper  part  of  the  olivary  body,  and  terminut^  portly  in  the  gray 
matter  on  the  floor  of  tlie  fourth  ventricle  antl  [xirtly  iu  u  thin  eolumti 
of  gray  matter  like  the  mil>staniia  gelatinr>;«a,  Iving  :dong  the  inside  of 
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the  solitary'  bundle  in  Uie  ionualio  reticularis.  The  seusory  fibres  on 
entt^riiig  the  ini-thilhi  I'omi  n  ptirt.  tif  this  biinillH  with  iitlier  Hi'iii^ry 
fibres  of  the  vagiLs  iitTve  oiid  lum  downward,  pafwing  as  low  as  the 
upper  ct^rvii-al  st^jfuw'tit  ul'  the  spinal  conl.  Tlie  solitiiry  litindh'  w 
thert'fore  similur  iu  Us  structure  to  tlie  desoeiutin^  root  of  tlic  tiftJi 
Dcrve.  It  has  also  been  called  the  rtf^piratorv  btiudle  of  Krause,  as 
it«  division  suspemls  respiratori*  motions.  Its  fihros  end  in  tufti*  whirh 
lie  iu  tht;  i^ulK^tantiii  gelatiuo^  which  borders  itt*  inner  t^uH'ace.  From 
tlie  e«;ilfi  of  this  subsluiice  nfiw  fibres  iiriM'  which  i-iiter  the  formatlii 
reticiilans  and  the  k-mntwus,  and  su  aj^^eud  to  the  brain  ;  but  their 
terraiuation  in  tlie  cortc'X  has  not  yet  been  asrertained.  (See  Fig. 
56,  pagi'  1  !(>,) 

The  motor  brunches  of  the  glossoplmry  unreal  uerve  arise  from  a 
column  of  cells  known  as  the  nucleus  ambiguus,  which  lies  in  the 
lateml  jMirt  of  the  formatiu  retirularis.  (Fig.  56.)  They  eur\'e  upward, 
inwanl,  and  backwurd,  then  outward,  forming  a  knee  like  tltat  of  the 
facial  m-rve.  Tlii-y  issue  from  the  side  of  the  mednlln  pusterior  to  the 
olivarj"  Ixxly  and  pass  out  of  tlie  skull  tbnnigh  the  jugular  fbninieii. 
They  go  to  the  museles  of  the  larynx,  oesophagus,  mid  pharynx,  nnd 
preside  over  the  functions  of  rebpirrtliun,  swallowing,  and  phunation. 
(See  also  Fig.  77,  page  148.) 

The  origin  of  both  tlie  motor  and  sensory  fibres  of  the  glowo- 
phan-Tigeal  nerve  are  so  intimately  mingled  with  thow  of  the  vagiu 
nerve  that  separation  between  tlicra  is  imptissihie.  The  following  table 
of  Spenoer  shows  the  pntbable  functions  of  these  two  ner\'e8  : 

Table  XVIII.  —  Tub  DufiaiBUTios  or  tub  Niktb,  Tbhth,  and 
EixvEXTH  Nebvz& 


Upper  rooti,  ntnlb  nerve. 


Middle  rootdi,  tenth  nenre. 


lAwer  mola,  tenth  nerrr, 
KOtuuoiy  eiweptb  tierve. 

Spliul  nrcenBCMT  elcTeoth 
Denra,  qiioil  part. 


Aff*ft*t. 

R«>pinitorT  redialing  (ibra ; 
nmpintary  nMclt'inu  Shm ; 
(insptrktion)  infenur  lftryn> 

Kj'sjMnitorrmhibilorT  filina  ; 
(oxpiratiuu)  bixmcliiml. 

None. 
Noau. 


Crioolliyroid,  rtykipluirvn- 
geu],  uMDphB^niK.  phvyii^ml 
contracton. 

Outric  bnmcbet,  bronchial 
Biusi'les. 

Inferior  Unngi'nl,  mnlUu  in- 
hibitorjr,  levator  [siliiti. 
StsmcNiiutuid,  Lrapi-uiu. 


THE  TENTH  NEKVE :  THE  VAOUB  OR  PNEUM0OA8TRIC  NEEVE. 

This,  like  the  ninth  nerve,  contains  both  sciusory  and  motor  fibres. 
ItH  sensory  branches  come  from  two  ganglia  on  its  trunk,  of  which 
the  upjier  giuiglion  is  large,  oval,  and  rcM^mhles  the  posterior  spinal 
ganglia^  and  the  other  is  long  and  irregular,  tlie  cells  I»eiog  scattered 
auiiing  tlie  fibresof  the  nerve.  (I'late  XX  VI II.)  Tliew  sensory  (ib res 
enter  the  side  nf  the  nieflulla  outside  of  the  olivary  IxMliirs  iind  [uiss  in 
several  directions.  Some  go  inward  and  backwanl  to  tenuiuati-  tu  a 
mass  of  gray  matter  which  Uea  on  tlic  fli.K>r  of  the  ventricle  htterad  of 
the  twelfth  nerve  nueleus  in  tlie  medulla  and  dorsad  of  it  in  the  upper 


PLATE  XXVI II 

GLOSSOPHARYNGEAL 


PNEUMQGASTHiC 
■«□■  \t  BamoLft 


PARSACCESSORIA 


iPARSACCESSOi 
PARS  SPINALIS  !: 


AURICL/LAR  BRANCH 


tCkTlltBlllLII 
•TEDIIOMAarO'lD   / 


RIGHT  VilGUS 

eEHiKio 

LEFT  VfiCuS 
TO  HEPATIC 

PLE1CU5 


RIGHT  VAGUS 

TO  cauAC, 

SPLENIC  A1J0  LEFT 
RENAL  PLEXUSES 


Distribution  of  Right  Pneumogastric  Nerve.     (W.  Keiller.) 
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oord,  a  vanss  wlnnh  projects  tijKm  tlie  Jloorof  the  tourth  ventricle  form- 
ing the  ala  cinerea.  This  is  the  respiratory  und  cardiac  centre.  Others 
join  the  ninth  nerve  fibres  and  enter  the  Sfjlitury  bundle,  desoeudiug 
in  it  and  ending;  in  the  substantia  gi>latinosa  which  borders  it  on  its 
inner  side.  From  these  nuclei  new  libres  urii*e  which  enter  tlie  for- 
matio  reticulariH  and  a^wnd  to  the  brain,  but  their  coarse  and  termi- 
nation  Ih  vet  undetermiDod. 

The  moUtr  branclies  of  the  vagus  ariae  from  the  cells  of  the  nueleua 
ambiguiLi,  turn  inward,  curve  almut  in  the  f<trmHtio  reticiihin's,  and 
then  turn  outward  and  make  their  exit  on  the  side  of  the  mediUla, 
where  they  form  the  great  trunk  of  the  vagus  nerve. 

The  destination  of  some  of  tfie^e  senary  and  motor  fibres  has 
alremiy  htn-n  shri\vn  in  the  table,  page  668. 

There  ai^  lilsn  fibres  which  paws  to  the  meningi-al  branches  of  tlie 
fifl-b,  U>  fJie  aurienlar  bmnehes  of  the  «ovonth,  and  to  the  wirotid  and 
abdoQiiuttl  plexuses  of  the  synipsithetic  system. 

While  it  might  Ik;  suppAwnl  from  the  anatomical  distribution  that  a 
lesion  i>f  the  glossojiliaryugeal  nerve  would  eaune  anffiHthesia  and 
paralysis  of  the  phar\*nx  and  larynx  and  difficult^'  in  swallowing,  there 
arc  no  easea  on  record  of  lesion  of  this  nerve  tnxnk. 

In  bulbar  panilysis  the  nuclei  of  the  nerve  are  affectetl,  and  jiiaralysis 
of  the  cE>«>phugus  and  of  the  phan.'nx  and  larynx  nre  the  result;  but 
here,  too,  it  is  nut  }>ot«^ible  to  dtstingtiiMh  sharply  between  symptoms 
due  to  Icition  of  the  ninth  and  tenth  ncr\'c3. 

Tlic  great  length  of  the  vagits  nerve  exposes  it  to  many  injuries  and 
to  conipre.ssion  by  tumors  at  any  point  in  ita  course.  Acute  neuritis 
of  the  vagus  from  culd  or  rheumatism  is  not  known  to  occur.  Certain 
poisons,  especially  that  of  diphtheria,  and  alcohol  and  certain  dnigs, 
atropine,  venitruiu,  aconite,  and  digitalis,  etc.,  appear  to  have  a  special 
selective  action  upon  the  nerve  and  may  produec  symptoms  referable 
to  it.  While  the  distribution  of  the  nerve  to  the  heart,  lungs,  and 
viscera  is  a  very  wide  one,  we  know  but  little  regarding  the  symptoms 
actually  produced  by  its  lesion.  The  nerve  is  a  bilateral  one  in  ita 
action,  and  in  many  cases  where  it  has  been  divided  by  stab  wounds, 
or  in  the  course  of  surgici»l  o[x?rsilions  U]ion  llie  neck,  very  few  symp- 
toms have  ensued,  though  experiments  upon  auimah>  wouhl  indicate 
that  a  division  of  the  left  nerve  should  Ik;  attended  by  a  very  rapid 
heart  action  and  by  a  slowing  of  rei^piration.  This  bis  occasionally 
occurred  when  surgeons  have  ineltuled  the  vagus  in  tying  the  left 
carotid  artery.  Tin-  brauchea  of  the  nerve  which  |«iss  to  the  larj'nx 
and  supply  all  the  nni-siiles  of  the  larj'iix  are  most  important^  and  their 
injury  gives  rise  uniformly  to  very  marked  symptoms.  These  symptoms 
have  been  carefully  studied  by  Uowere,  whose  table  is  so  complete 
that  it  is  here  reproduced. 

It  will  be  renu'inbere*!  that,  the  recurrent.  lar^'ngenl  nerve  in  its 
long  course  uround  the  aorta  is  frequently  compr(!Sse<l  by  aneurisms, 
and  the  result  of  such  conipre-ssiim  is  nsuuliv  juinilysis  of  the  vocal 
wrd  on  one  eldcj  with  whispering  voice  and  tlifficuhy  of  respiration, 
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The  abilurtnrs  oC  the  ^loltis  bein^  iMiralynHl,  the  opening  of  the  gloltia 
is  not  t^ufTu-ieiit  (hirlog  the  act  of  R'Spinitiuti,  am]  hetiee  a  wliistlitiji^ 
»>un<l  or  wheeze  ami  a  wnse  of  suff-wjitirm  resiilts.  In  a  few  cases  of 
injury  of  tlie  va^us  in  tliis  [>:irt  of  the  nwk  »ome  anieslhesia  of  ilie 
tliroat  back  of  the  jNilalo  has  Ix'en  observetl,  together  with  di»turli4iQce 
in  the  act  of  trwallowing.  Tlie  reflex  act  of  swallou'iug  from  irritation 
of  tl]e  phnn'nx  is  also  suspemled  in  tlu-si>  euiw-s. 

All  oi^rKiKidtiiil  iwnilvsis  of  (he  vagus  nen'e  occurs  ns  a  eomplioition 
of  locoiiKitiir  ntaxiii,  and  B]>a»m  of  the  larynx  willi  miifoaiUon  may 
also  oueiir  iu  thiti  <]iiM?at9e. 


No  roiw." ;  no  courH  ;  ntridor  on 
ikvp  iiw|iinUiMii  imly. 

Vcutv  Inw-piuhetl  and  ho«n<«  ; 
no  cooKH  ;  stridor  ul>M-iit  or 
itliglil  on  Ai^l>  Wrvnthin^. 


Vou-e  little  clianfird ;  couph 
nonoal ;  iiu<piniliDn  ditlirult 
■11(1  long,  Willi  iiiiid  ttlridor. 


^BOiitoaw  inniiwlri»ivL-;   little 
afMdkm  or  wU-e  or  cougb. 


No  vinoB,  perfect  cougli ;   no 
stridor  ur  dv^pnivo. 


Both  cordfl  moderately  abclact«d 
and  motion  ki». 

Ono  wird  irod«nitcl}'  ahdncted 
and  molionltM ;  the  other 
nnnnul  or  even  Iwyond  the 
niidillc  liti^  ill  iihountioit. 

Both  ixinb  near  (o;ji'ihor.  and 
durinii  inapiimtion  not  scpa- 
Dtied  but  even  drnirn  nciirer 
togi'thur. 

Oiit  puni  nenr  lliL>  middle  line, 
not  uioriiiK  durinit  iri«^ir&- 
tion  ;  the  oUier  nonnal. 

in  ixj«i 
niuviii){  nfiminiry  in  rutpm- 
tion,  l)Ul  not  liroujelit  to^llwr 
on  an  atlciupl  at  phomttion. 


Total  bilateral 

Toul    unilalcntl 
palay. 


Total    abductor 
paby. 


Unilatenl   abdo^ 
Addtiolor  palsj. 


The  «ii;ignosis  of  vngns  |mmty»;iR  ean  Iw  made  when  the  reeurrent 
bronebes  nf  the  nerve  are  alfecteil  and  disturhanct'e  in  respiration  aud 
in  tlie  voice  devchip,  or  when  thtfre  is  a  (lislinct  anesthesia  of  tlie 
(^r^'ux,  with  dilfieuhy  of  swiilluwing,  not  due  to  paralysis  of  the 
palate  or  to  |>;milyf(i3  of  the  tongue.  Rapidity  of  the  heart  is  not  a 
ttulfieiunt  sign  to  warntnt  a  diagna^^i^,  and  there  are  no  lung,  gastric, 
ur  viscvr.d  syiiipl«»m.t  thut  are  cliuraea-ri.stic  of  the  disea.^,  tlie  majority 
of  the  stateineiiLs  iiuule  in  the  iMxikii  iHiing  pnndy  tlicui^L'tieai  aud  not 
based  upnii  diuieal  fads  or  [lutbulogieid  findings. 

In  the  eoun<e  nf  bulUir  |)uraly}<i.<«  the  nuelci  of  the  ninth  aud  tenth 
nerves  beeome  involved  and  underg<-)  ilegeiienitioii.  This  is  iiulimted 
clinically  by  the  devcb)pmcnt  of  rcspinitoiy  and  laryngeal  jwilsy  uud 
by  a  ver)'  rapid  hisirt  aetiou.  These  may  lead  to  a  fatal  result.  The 
(wurrt'iii-c  of  iK-morrhage  or  of  embolism  in  tiie  mnlulla  involving  the 
vagus  nuelei  is  the  e:tus<'  nf  smhlrn  dwiih  in  ^tme  «we*  of  apoplexy. 
The  vagiw  nuclitw  when  distiirlKnl  in  its  funrtiou  can  no  longi-r  secure 
normal  breatliiug  or  heart  action,  bemx;  Ciieyne-iSU»kes  respinition  and 
intennittent  or  very  nipid  hejirt  aeibm  arc  supposed  to  be  symptoms 
refentbh<  to  its  functional  dtE^turlxiiKV.  Vomiting  is  alao  BUpp<i!*e<l  to 
be  due  U*  itM  irrititlion.     This  fnrnt  of  vomiting  la  sadden,  expKwive, 
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not  preceded  by  nause*  and  is  very  violent,  and  m  attended  iiy  great 
ptY>»tration.  It  oocim  occ^onally  in  tumont  or  abscess  of  tlic  brain 
in  Hiiv  l(M^iitiiir)  ntiil  iiUo  in  niHuiu^itiit  of  tlio  hii^e. 

The  vagiw  nerve  is  often  involved  in  the  course  of  mnltiple  neuritis 
due  (u  uuy  uf  tlie  numerous  laui^eA  wbii;!]  pnMlui^e  tliut  diseasf^-.  The 
tagaa  of  Ite  implication  are  rapid  pulse,  general  vasomotor  piiralvjfis, 
aliowu  by  cyauusis,  a'Jeiiw,  pnifuso  sweatinfr,  and  re-spiratury  paralysis, 
causing  irregular,  lalwred  breathing.  Under  tbcse  conditions,  which 
are  of  a  very  unfavorable  prognostic  importance,  MiinuLitioii  by  alcohol, 
strychnine,  and  digiuiliA,  and  by  nitroglyoerta  are  imperative.  (>See 
page  209.) 

Spaflin  of  tht"  nwophagiB  is  not  Ut  b«>  considen?d  as  an  evideiire  of 
affection  of  the  ninth  ner\T,  but  is  ii  functional  nervous  disease  usually 
hysterical  in  origin  or  due  to  organic  diiKase  of  the  oesophagus. 


THE  ELEVENTH  NERVE  :  THE  SPINAL  ACCEBSOET  NERVE. 

Paralysis  of  the  Accessorius.  — The  eleventh  nerve  arises  fn)m  a 
long  column  of  oclU  which  He  in  the  lateral  p!irt  of  the  anterior  honi  in 
the  upj)er  five  cervical  wgments  of  the  spinal  eor<l.  The  roots  isfluc 
from  the  lateral  surface  of  the  conl  and  aAoend  tn  ihe  liniin,  where  they 
reoi'ivB  further  tihre?!  frnni  ihc  latent!  |Kirlinij  of  the  nuMbilla,  the  aecea- 
anry  portion,  which  rt«lly  is  iiidepoudent  of  the  nerve  and  belongs  to 
tlie  vaguij,  iiud  theu  make  their  exit  from  tlte  skull  tlm>ugh  tlte  jugular 
foramen.  It  is  rarely  injured  by  dise;»9e  within  the  flpinal  canal  or 
skull,  thougli  fraetunts  and  injuries  may  affi-ct  it.  The  nsnal  caa-^eof 
fMiralysis  of  the  spitial  accessor.'  is  w>Id,  injurv,  or  pn-iwure  bv  tnniora, 
swollen  glands,  or  alificcAH  in  tlie  neck.  I  have  iteen  Uie  condition  in  a 
young  girl  due  to  ac-c:idental  ilivision  of  the  nerve  when  deep-lying 
glaiuLi  Were  rt*movcd  from  the  neck. 

Symptoms.  —  The  sy  mpiiuns  of  panily  sis  of  the  spinal  accessory  nerve 
ore  paralvfis  of  the  stemo-elcido- mastoid  muscle  and  of  the  trapezius 
muscle.  The  steruo-cleido-niastoid  turns  the  head  and  elevatcfl  the 
ehin,  so  that  wiieu  the  right  muscle  coDtracts  the  patient  looks  over  hi.s 
left  shoulder.  Tlie  tra|M^7,ius  turns  ihi'  hvmi  backward  and  over  toward 
the  shouldcrand  alsi)  elevates  the  slinuldcr.  (^her  musch-s  act  in  asso- 
ciation witli  these  two  mnst'les,  and  hence  a  lesion  of  tlie  spinal  ai^eea- 
eory  nerve  i-ansiug  a  pandysis  of  thcsi*  muscles  la  not  appitrent  until  the 
patient  is  e.Tamined  ;  tlien  it  is  found  that  tlie  motions  which  they  ac- 
oomplinh  are  not  done  with  the  usual  amount  of  power,  and  a  slight 
amount  of  resistamri'  n-jiders  the  |Miticnt  incapable  of  turning  the  head 
or  of  elevating  the  shoulder.  The  gnaitest  defect  lies  in  the  elevation 
of  the  arm  at>ove  the  horizontal  tine  ;  the  tmpezins  counlcmctii  the 
action  of  the  .scrmtus,  ami  if  it  is  pnr.dyze<l  the  .sernittLs  rotates  the 
Bcupula  iu  such  a  manner  as  to  pnxlucc  a  slight  elevation  upon  the  side 
of  the  neck  by  the  prtycctiou  upwarti  of  its  inner  angle.  When  the 
patient  brings  his  arm  forward,  and  outward  die  edge  of  the  shoulder- 
blade  is  no  longer  held  tightly  to  the  cheat,  and  heuce  projects  upon 
tlie  back. 


672  THE  CBANIAt  V'SBVER  AND  TBSIS  DlStARSB. 

The  diagnoais  m  mflde  hy  tlie  tIi!*cov<^ry  of  the  weakness  of  the  niuf*- 
cloa,  of  the  imperfect  elevation  of  tlie  arm,  of  tiio  deformity,  and  of  the 
exi»;teuee  nf  reactiou  of  def^'ni.-ratirin  tu  tlic  elei^lricul  exiiiiiiimtiou. 

The  prognosis  will  depend  upon  the  po-ssibility  of  removal  of  the 
cause,  and  the  treatment  is  by  raassafje  and  electricitj'.  In  cases  which 
do  not  retftver  it  may  l>e  poftj^ihle  by  appropriate  apparatiu  to  pro- 
duce a  fixation  of  the  rtlioulder-blade  in  its  pmper  positltiu,  and  tlius 
aid  ID  the  movejnent  nf  the  ann. 

Torticollis:  Wryneck. — Congenital  lesions  of  the  eleventh  nerve, 
due  t*>dffe<'t«  nf  di'Vchipiiu-nt  or  injuries  at  the  time  of  birth  sitmetintes 
result  in  a  defeetive  development  of  the  8teni<>-cleido-raaBtoid  muacle, 
which  fails  to  grow  in  proi»ortion  to  the  other  mtLscies,  and  hence  be- 
c*)meA  ]«>rmanently  shortened.  In  these  cases  as  the  child  pmws  the 
head  18  slowly  turnefl  awny  from  the  affected  side,  the  chin  approaching 
the  shoulder,  and  it  eannot  Ix*  turned  straight  or  to  (he  opposite  side  on 
account  of  the  permanent  shortening  of  tJie  afl'eirteil  muscle.  In  such 
a  condition  there  is  no  spasmodic  eontraetion  of  tlie  muscle  and  no 
twitching  of  tlic  head,  but  the  Ic-sion  is  a  wryneck  fixwl  ami  permatienL 
This  condition  is  easily  reraedieil  by  a  division  of  the  tendons  of  the 
9temomastoid  muscle,  when  the  other  mwu'les  secure  a  proper  position 
aiid  pn>pcr  movetnejit  of  the  head.  8()asmodiG  torticollis  is  described 
on  page  772. 

THE  TWELFTH  NERVE;  THE  HTP0OL08SAL  NEBVE. 

Anatomy. — The  bypoglosAil  nerve  arista  from  a  long  group  nf  oella 
which  lii-ft  on  the  floor  of  the  fourth  ventricle  in  its  lowermost  part, 
where  its  walls  approach  and  where  il  close.s  into  the  central  can&l  of 
the  .tpinal  cord.  (Fig-  77.)  The  nerve  oelU  are  largr*  and  multipolar. 
They  send  their  uxones  veutnilly  through  the  medulla,  passing  at  the 
Bide  of  the  interolivary  tract  and  pynimid  and  Issuing  between  the 
pyramid  and  tlie  olivarj-  body  on  the  ventral  surface  of  the  medulla ; 
thence  they  make  their  exit  fntm  the  skull  through  the  anterior  con- 
dyloid fomn>en  of  the  atla.-^and  pass  to  the  muscles  of  the  tongue.  (See 
Fig.  5"i,  [wge  107,  and  Fiff.  7R,  page  \A^i.) 

Paralysis  of  the  Hypoglossal  Nerve. — The  hypf^f^Iossal  ncr\'e  Is 
rarely  involved  \u  le-siuns  upon  (he  Imse  of  the  Imiin,  though  occasion- 
ally tuberculous  or  syphilitic  masses  have  implicated  i(.  In  such  cues 
tiie  vagus  nerve,  which  lie^  quite  near  it,  is  also  involved.  It  is  not 
affected  tn  multiple  ueuritii*. 

A  few  cases  of  injury  of  the  hypoglo«Ral  ner\'e  have  been  n-corded 
where  this  uervc  has  been  divided  bv  stah  wounds  or  bv  gunshot  wounds 
in  the  neck,  Otrasional  attempts  to  cut  the  throat  R'snlt  in  a  division 
of  tlie  hyi>ogloe«il  nen^e.  Cameron '  described  such  a  case  with  great 
care.  The  autopsy  showcl  tliat  tlie  right  hypoglossal  ner\*e  had  been 
divided  just  intemul  to  the  bifurcation  of  the  t^mtid  arter\-.  The  cut 
ends  were  retracted,  the  t^'ntnil  end  was  bulbous,  and  tlte  distal  end 
was  fuuud  in  a  state  of  advani'ed  degeneration.  In  tlds  patient  the 
■  Britioli  Mcdiwl  Jgonnl,  1901. 


THE  TWELFTH  NEBVE:  TUE  UYPOGLOSSAL  SESVE. 


673 


Fid.  28S, 


right  side  of  the  tougue  waa  pamlyxefl^  had  a  flabby  appearance,  and 
preseiiUfd  tliren  (mnsven*p  wrinkles  due  t4)  tin-  atrophy  ;  but  the  Ixmgiie 
cou!d  be  moved  in  all  directions,  thougli  imperfectly,  and  with  diffi- 
culty toward  the  left,  ll  pnilriideil  to  the  right  gide  of  the  raoulh  in 
beiug  put  out,  but  there  was  uo  pura1yai!«  of  tustc. 

The  root^  of  the  hypoglossal  uer%*e  are  occasioDaliy  atiTected  in  dis- 
ease lorjitcd  witliin  the  medulla.  Thoy  pa^s  close  to  the  pyramidal 
trad  and  to  the  interolivary  trjet.  These  oiuvey,  respectivelv,  motor 
and  seDBory  impiil.-U'fl  to  and  from  ihi'  [)p|ii>sitti  side  of  the  iMnly  ;  hence 
a  form  of  iillerimte  |)ilnl1y^is  nr  ulleniate  uiiiesthesia  may  be  caused  by 
a  lesion  whii-h  destroys  one  of  these  tracU  atid  the  hv|H>glo8!>al  root. 
Such  lesions  may  be  of  vascular  origin  or  may  be  new  growths. 

The  nymptomii  of  paralysia  of  the 
twelfth  nerve  are  inability  to  move  the 
museles  of  the  tongue  or  to  ])rolriide 
thi.f  nrgun  fnim  the  mouth.  The  nv 
suit  is  that  the  tongue  lie»  motlonle->a 
within  the  mouth,  its  muscular  filnvs 
very  often  are  in  a  state  of  fibrillary 
tremor  and  the  tongue  it^lf  becomes 
atrophied,  and  the  munons  membrane 
is  thrown  iiit("  fnhU  with  dtt'p  groovi*s 
between  them  which  run  lengthwise. 
(Fig.  283.)  luasiuiich  as  tlie  muy- 
cles  of  the  tongue  are  closely  interlaced 
npon  the  twn  sides,  a  unilateral  hy|K>- 
giossim  paralysis  does  not  entirely 
paralyze  this  organ.  It  can  be  moved 
in  the  mouth,  and  tlHiiigli  the  pn>- 
niineiation  of  some  of  the  lingual  letters 
is  interfered  with,  yet  unlesnihe  [i:irul- 
ysia  18  bilateral  this  is  not  very  notice- 
able. In  the  act  of  protruding  the 
tongue  the  healthy  muscles  elevate  its 

posterior  portion,  pushing  it  outward  more  fully  on  the  nonparalyzed 
side;  henoe  the  tongue  deviates  toward  the  side  of  the  jiaraly&is. 
Chewing  and  swallowing  are  not  interfered  with  by  unilateral  hyjKv 
gK>s<<ii)<  piir:ily.sis,  but  are  seric»u»ly  ifn|Kiir«'<l  if  the  paralysis  is  bilnteral. 
It  is  difficult  tn  examine  the  tongue  electricMlIy  on  accouut  of  its  great 
sensitiveneftt,  but  it  may  be  possible  to  demonstrate  a  reaction  of 
degi>neralioii  in  it.<t  i)iu>icrles. 

ParalysiH  of  the  twelfth  nerve  from  disease  of  \i»  nneleua  may  bo 
pnKliiced  as  a  part  of  the  lesion  of  bullmr  [wralysis, '  (See  p.  G16.) 
When  the  paralysis  is  due  to  an  affection  of  the  nuclei  of  the  hyjioglossal 
nerve  there  is  usually  some  [mralysis  of  the  orbicularis  oris  asso- 
ciated with  the  paralysis  of  the  tongue  as  a  few  of  the  fibres  from 
that  nucleus  pass  to  this  muscle. 

4S  ■Dent  Zeitw-h.  t.  N^rrenheilk. ,  Bd.  xUL,  4. 
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The  cortical  centres  for  the  raovemeuts  of  the  tongue  lie  in  the 
lower  third  of  tlie  motur  area,  and  aro  joined  to  tho  iiucUmis  by  fibres 
which  pass  in  the  motor  iTiw.l  mitiTior  in  the  cajipuli'  and  mcdiun  ia 
the  cms  to  the  tracts  for  tlie  arm  and  log.  Tho-se  libres  decui«siite  in 
the  raph6  of  the  ini->ilidln. 

Partial  puralysis  of  the  tongue  with  deviation  toward  the  paralyzed 
side  is  usnully  an  awoin[miiinieiit  of  hemiph^gia,  hut  in  this  case  there 
is  no  tibrilhtry  twitching  and  no  atrophy  in  the  tongue. 

There  is  im  known  trealint'nt  for  thi^    form  of  atn>phic  paralysis. 

A  B]>asniodic  contraeiion  of  the  nLUs^'ti^i)  nf  the  tongue  (aplitliongia) 
haK  hi?eii  dettcnbed  by  Charcot '  and  must  have  been  known  in  the 
middle  ngeii,  as  tlie  bciirt  cxaniplcs  an'  fcmnd  copied  in  Mtmr  in  Home 
of  the  garm>ylct*  of  tJie  Xotre  Dame  in  Paris  and  (itber  catliedrals  in 
Europe.  In  this  aflcctlou  the  nuisclct*  of  the  tongue  arc  contmetcd, 
and  OB  a.  rcwiU  the  tongue  is  fon-ibly  thnint  ont  of  the  nKnitli,  either 
straight  out  if  the  r<pa^m  U  bilaterid  (the  common  form),  or  t^iwurd 
one  side  if  it  is  nnilatoral.  The  tongue  may  also  be  forcibly  rolU-d  in 
ibc  nH>nth  rr  tJinisI  against  the  Icl-iIi.  The  rijinKm  occurs,  a^  a  rule,  in 
attacks  lasting  a  short^  time,  but  estreme]y  annoying  lo  the  patient, 
and  19  nol  iimciIIv  assoi-iatcd  with  any  disease  of  the  tongue,  such  aa 
nlccrutittn,  !»niokcr*s  tongue,  or  ciiueer.  It  has  l»een  rx^inkil  at>  a 
purely  fnnclional,  p-issibly  liy.-rlcrical  atfi'^'tinn,  but  like  all  apnsmg  may 
he  reflex  from  some  |K'riphcral  or  ecnlnil  irrit:iliou. 

The  prognosis  ia  good.  The  treatment  should  consist  of  nerve 
sedatives,  esjieeiully  hntmideK,  chli^nil,  valerian,  and  asafoctida. 

'  Icoa.  <le  U  Sal{>£tri£re,  voL  L,  p.  67. 
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MULTIPLE  SCLEROSIS. 


MuLTirm,  or  insular,  or  disf<cn)inatc<l  ftcU'ro^is  ig  a  disease  which 
affecta  both  l>raiu  iind  t«piual  ayrd  t*>(!;ether  in  vaiyinj^  dcgn<i>,  and  is 
charat'U^rizfid  by  the  pnKluotioit  of  sriiiill  plnquefi  or  islet*  of  ^>Ierotic 
ti^iie  scttltercd  irn^iruliirly  thn>iijL;li  die  central  nervous  systtm. 

Patholog'y. — The  sclerotift  putf-ht-H  v»r>'  fmni  a  inillimetro  to 
si'verul  (■('iitlmetre.s  in  diiiraeter  and  arc  of  irn.'^idur  fiihai)e.  There 
may  !«•  a  liiiiidred  or  more  uticli  plaques.  Tliey  iire  nircly  lo<aitc<l 
in  tile  cortex  of  the  braiu,  but  are  found  iu  the  white  matter  l>encath 
it,  Id  tlie  eentmni  ovale  and  in  the  corpiin  oiHosiim,  ami  in  the  gray 
matter  nf  the  ImisoI  gungliu  ;  also  iu   the  [xtim,  nietUdlu,  uud  Kpiiial 
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Uulll|A>  hIoimI*.    HdtroiiC  ihiIcIm*  w  mxa  la  bvik  uilailor,  «■*  Uivnl,  u»d  both  po«l*ri*r  coU 
umuv    Tbe  IrA  BDWHor  batn  U  reilunxl  in  alie  and  it  wlirroLtc.    i.Larliiu) 

cord,  and  with  lfS8  frei|Uem'y  in  the  cerelM'Utnu  both  in  its  white  and 
gray  matter.     iSonietinies  the  nerves,  both  omnial  ami  8piual,  appear 
to  he  invaded  for  u  Klmrt  dislnniH"  fii>m  their  origin. 
The  lesion  differs  from  that  occurring  in  other  forms  of  8clero«i9 
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OR  it  is  not  Innited  io  ilefiiiitu  tracte  and  att  it  does  not  lead  to  necood- 
ary  degciK*nition  in  tlie  various  tracts  in  whicli  it  may  hnppi^n  to  lie. 
This  is  Iwcjiusc  it  wparcji  the  axotic.'*,  tliouph  involving  the  mcdullan' 
sheath  of  the  neurones.  In  a  fresh  state  the  patches  are  pinkish-^ray 
and  more  tmnsluoent  than  normal  brain  tissue.  Some  have  n  pelatin- 
ouH  apjM-sinince.  They  rt^plaee  tiie  hrain  tismiiG  without  imtn^aAing  its 
voKinif,  heiH-e  an*  not  like  »nm\\  tuntorH,  On  wctiim  cai-li  platjue  is 
ehurply  clctiued  I'runi  tlie  uorMuil  (l&.sue  about  it,  tliough  the  tnin&itiun 
from  aUnormaL  Ui  nomml  tilirc*  is  less  sudden  when  a  single  fibre  is 
followed  alonp  il«  course.  It  may  be  soft  or  hard  and  may  in  old 
ea««  cut  like  oartilajre.  There  are  no  long  eoluiiins  of  scleroais,  as 
in  talxw  or  lalend  selenwi.-,  but  iiirh  if*h-t  is  limited  in  i-xtent. 

Ou  mierosfupic  exuniinalion  the  «.'!enitic  paleh  is  seen  to  euntust  of 
very  fine  ncnroglia  fibres  ami  ^lia  cells,  forming  a  feltwork  of  interlao- 
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Uutli|ikwler«tl«,    A  wl^Mtli!  in*  lintill«alM  a  tance  pnnl«ii  of  Um  m«dwlla  oUODpMk    (SplllH'.) 

inp  fibrils  with  denw  inBlinitton  with  nuclei,  and  there  may  also  be  an 
inerea«*  of  cfjunertive  tissue.  The  fibn.-s  seem  finer  than  ordinary 
DcuroKlia  fibres,  and  are  more  abundant  in  the  older  cosgk,  the  curly 
stage  being  oharaoterirod  by  the  pre^noe  of  small  c«lls.     In  the  older 
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cases  Inrgc  spider  cells  are  often  found.  Tliere  in  usually  some  llii<;k- 
enitt);  iif  tin'  l)i<RH]vrs>('ls.  The  n('nnnie.s  iht'iii-it'lvt's  jiri'  >*iii^ularly 
free  fruin  de^neratiou,  eveu  in  the  midst  of  selerutie  patches  ;  but  oe- 
casiDiinlly  cell  bodies  are  found  in  various  stages  of  defrenerutiun  when 
tlto  pliu|ue  invades  tlie  jrniy  mattiT,  aud  falty  f^lobulet^  aud  f^niuular 
c<jr|iiisi.lei*,  the  result  of  this  defienenitii^in,  are  then  scattered  through 
thir  phuiuo.  Kveii  liy  Xissl's  jiii*tJnHl  iif  utainiug  then*  iin-  toiiiid  few 
or  iJu  evidences  of  dt^ueration  in  the  ueuruiics.  In  some  rcgloiLs  u 
simple  atrophy  of  oclls  has  been  seeji.  The  nerve  fibres  posaiog 
through  the  islet  of  !**.dt'n>si.s  iip|ienr  t<i  \k  wjuefzetl,  lht?ir  cjdilire  being 
reduced  but  their  e-outiimity  pi*ec<ervcd.  The  mL*duJlary  sheath  is  re- 
duced mntoriulty,  and  here  and  there  an  axone  is  bn>keu  aud  degen- 
erated. The  n^sult  of  the  ilegeneration  of  the  myeliu  is  swn  in  the 
presence  iA'  latty  glolmlcs  and  wajcy  gnuiules  in  the  nerve  pal<rhcs,  IJut, 
lui  a  nd(>,  till'!  axoni'K  are  pri'served  and  lie  naked,  adjaiH'iic  to  otie 
another,  tliroiigh  the  plai^ue^  aud  appear  as  if  the  meilullary  sheatli  hud 
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Mlll^i)*  ttitrruA*.     LnfiKilurltnal  »Mlliin   IhmUKh  •  |ilft>)ur  in  the  ^><ikal  r<>nl  ;  17.  Uilckrn«d  nMi^ 
O^IS)  i,  vuftj  iiwota  In  Ibc  plsiiuc  ;  >,  lan[«  glUccllt;  a,  kkIb  (.-.'lloiilnt.     (TSchmuu-aackl.) 

Iwea  dlsttolved  off  and  al>sorbed.  This  pecniiar  appearance,  first  noticed 
by  C^hareot,  has  been  oonfinncd  by  all  sub^nent  obw^rvcrs  and  is  char- 
aelerirtlio  of  insular  n^lerosis.  The  preser\-ation  of  the  axtme  explains 
the  absence  of  si'comlary  degenerations  in  the  various  tracts.  In  a  few 
recently  re|>orted  wLses,  probiddy  nf  very  long  dunitiun,  reliable  o!>- 
scrvcrs  have  rc]K>rtctl  secondary  dcgcDcmtions  In  both  sensory  aud 
motor  tracts,  but  those  are  certainly  the  exe«ptioD. 

'ITie  essential  feature  of  the  disease  is  therefore  the  prodnction  of  a 
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irn^TTTLE  scLEitosrs. 


jietniliar  neurof^lia  structure  whicli  la  u&stK'iiitiHl  wJih  u  disippcaranw 
of  tlic  niyi'liii  slit.'atli»  of  niTve  fibres.  Tliere  are  niuuy  ilicuries  in 
regard  to  this  process,  no  one  of  which  h  ^nerally  accepted.  Slriimpell 
belit'veii  tliat  ir  is  n  oon^nital  aft(M>tinn  of  tlie  nature  of  plio^itt,  qui 
unlike  ^yiiugomyelia  (•;.  r.),  and  tliut  the  uervc  fibres  are  nfleetcd 
seoDodarily.  lie  urges  aa  proof  the  faet  tliat  it  ooours  in  childhood. 
Schmaiis  ftupKestrt  that  inwli-iid  'of  a  piiwoas  of  dcjijeni'mtinn  of  tlie 
myelin  Hh«ith  tlwrv  hiis  iMt-n  a  dcfpctive  developuiynt  of  niyuliu  origi- 
ujilly,  and  that  ihi-  uaUiHl  tilirvs  have  ucvi-r  dpvcIo|»Hl  n  luycllu  oovur- 
iugj  u  |>o8!?ibility  wIul-Ii  is  rendered  more  likely  becjiuse  of  the  fact  (luit 
in  the  development  of  the  nerve  fibres  the  myelin  appears  later  than 
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the  oxone.  Under  these  eonJitioas  it  would  be  expected  iliat  the 
irrniptnmif  would  appear  in  infancy  instefld  of  develnpiug  alW  ttie  age 
vt  ten  y«irs  f>r  lat^r. 

KinilJleiscli  and  ntbera,  UiMiert,  Fnrstner,  Mane,  Barlseh,  and 
Sirhrimus  U'lieve  that  the  prowss  is  vast'iilar  in  oripn,  u  toxic  agi.'ul 
in  the  blood  afiecting  first  tiie  veHaels/tlicn  Oie  medullary  shcatii  of 
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the  nerves,  anci  then  leading  to  a  wvondary  sclerosis.  Tliey  nttirni 
that  till-  phitjut's  Hi;  about  tlio  vcssi'ls,  which  nihors  ilt'ny.  OlhtTH 
aRirin  tluil  a  lyiiipii  Hlii-vis  in  ihe  lym{ih  aihiooi)  aiiuiiL  liir  liltMxlvcH^'ls 
is  the  primary  oiuHe;  thiit  tlifw  .■*|>o<rcf*  are  crowded  with  t'phhi'lioid 
(.■pUm  wliicli  ili!ii*.'[i(i  llicm,  hiiuli-r  \\u-  flow  of  Iym|ih,  ;ind  thus  haid  to 
gwelliug  aud  dt'jjt'iienition  mI'  i\w  f^liii  wlls  and  iier\X'  elciuedts,  aud 
finally  to  a  eclcrosis.  But  this  ihcorj'  has  met  with  little  favor,  as  the 
majority  of  obaervere  regard  thin  lymph  stasis  aa  a  result  aud  not  as  a 
caiWL',  and  when,  under  other  conditions,  such  lymph  HtJtxis  occurs  it 
leiul-s  to  a  dugeuonitlon  of  the  axlij  eyliiiilerund  not  to  one  of  the  myi-lin 
sheath  only.  ChuriTnt,  Krh,  (inwiTs,  Iji-ydcn,  Wernicke,  and  Thoma' 
huhl  that  the  disease  is  lui  interstitial  ur  gliu  tiiflainniatinn  and  that  the 
myelin  sheaths  are  destnivetl  seeondarily.  lAvden/  after  ii  L^ritical 
review,  eoncludea  that  multiple  sclerosis  is  the  termination  of  a  chronic 
interstiti;d  inflammation.  H4.-dlioh  holds  that  it  is  a  parenehymatoos 
disease  in  the  myelin,  of  toxie  origin,  and  that  the  glia  fiirmalion  is 
secondary.  Andrfi  Thomas' affinns  that  it  bejjins  in  the  axis  cylinder 
and  iilftM-tjt  s'imo  hut  not  nil  of  the  fihriU  of  wltich  it  is  niiide  up.  Its 
toxic  origin  is  adniitterl  liy  all,  hut  the  exa<^(.  niiiniu-r  in  which  the 
toxic  agent  acts  ami  tlie  re:ison  for  the  limitsition  of  the  lesion  aud  the 
escape  of  the  di.'-tiil  ptirt  of  the  axum.-s  is  as  yet  a  niatlcr  of  mystery. 
Buzzard  *  who  lias  enlletl  attention  particuhirly  to  the  fact  Uiat  the 
symptoms  of  the  disease  may  be  intermittent,  recoveries  and  relapses 
being  not  nnei>mmon  in  his  experienee,  refuses  to  admit  any  congeuital 
di,'fei't  :uid  iiinliiH-s  to  the  l^jxie  thi'onr'  of  the  dlsfjise. 

Etiology.  —  Multiple  seleriwis  \h  a  disease  of  youth,  tlie  majority  of 
ease^  develop!  og  between  the  tenth  and  thirty-first  year.  No  age,  Iiow- 
ever,  is  exempt.  ITuger  found  nineteen  cases  in  infants.  Tlie  disease 
is  rarely  inherited,  but  two  cases  being  on  reconl  in  which  a  woman 
with  the  dise:»se  h.ad  a  chihl  who  showed  i^ymptoms.  It  h;is  no  reln- 
tion  to  syphilis.  Cohl  uiid  Iruunui  were  formerlv  siippoM-il  to  lie  the 
active  caust's,  and  many  eases  have  been  recorded  which  render  this 
probable,  recent  (awe-s  of  Criupp  *'  aud  nieneke"  Is-ing  undouhteillv  trau- 
matie.  Of  late,  owing  to  tlie  investigations  of  Marie,  more  importance 
has  been  assigned  to  infection!^  and  toxie  agt?nts,  uud  now  it  is  gener- 
ally believed  that  the  disease  is  usually  a  sc()u:d  of  some  acute  infec- 
tious disease,  typhoid,  variola,  malaria,  scarlet  fever,  measles,  whoo|>- 
ing-rvnighj  hirtiienza,  pneumonia,  acute  rheum:itism,  ilysenlerj',  cholera, 
or  diphtheriiL  It  has  l>eeu  known  to  dcvi'Iop  in  women  afler  child- 
birth. I  have  sixw  sueh  a  case,  and  Balint'  \\:\a  reported  a  case  ta 
wliioh  after  each  of  four  tiueiH-'s^ivu  confinements  a  mpid  increase  in  the 
symptoms  of  the  disease  f(dlowe<l.     Oppenheim  has  seen  cases  due  to 

'  Ziir  l>ath.  hlat.  der  MnlL  S<>kroi«,  Dttna.  Zctbchr.  f.  XcrrcnlieillE.,  lOOO,  Bti  xTtl, 
p.  2fP>. 

'  Nothnip-l'i.  Spec  Psth.  ii.  Tlwrnp..  Rl  t..  p.  459. 

•Rev.  Neumlmnyiie.  1900.  vol.  viii..  p.  -IflO. 

•The  Uneet,  July  M   HW4. 

*Zar  Aetiukiriv  <]it  MuIl  Sclvrow,  OmtnlbL  f.  Kcrvcnluilk.,  June,  1000. 

*Manat»rhr.  f.  InhllAlieilk..  Decemlwr,  liXU. 

''Deut.  Zcit9chr.  f.  XtrTCDlwiUc.,  Bd.  rvi.,  pw  437 
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poifloning  by  metallic  poisons,  c-specinlly  load,  zidc,  lin,  and  mercury, 
and  Ktieiitie'  lias  iiIko  n->piit-trd  oik>  l>ycitrlH>iiie  nxidc  ^k.  Strum|)ell, 
whn  lielic'vcs  the  diseH-Sf  Uj  Ue  uf  CDii^enitiil  origiti  and  due  to  nml- 
devctopmetit,  asrrilx>!<  little  ini|H.>rtaiK-e  to  tliesc  cnut<v8  aud  holdfl  that 
they  are  merely  exciting  causes  when  the  dt-fectivc  Dcrvotu  system  'n 
present  Hoffman  was  not  able  to  find  any  cause  in  more  than  one- 
half  of  100  caaoa  fitiidied.' 

Symptoms.  —  It  Imn  been  already  stated  that  tJte  lesions  of  multiple 
8clt>ro!tis  affet-t  tiie  bntiii,  bnun  axis,  an<l  spiiud  cord  in  different  d^rees 
in  vuriuiiB  eawes,  aud  tlierefure  it  is  not  sm-jirising  Uiut  three  ly|)C8  of 
tliedliwaae  have  been  deeeribed  by  writers  aix^onting  as  Rvmptoms  ref- 
erable to  one  of  these  {Hirts  predominate  ;  but  since  in  all  eases  which 
oontiaue  for  a  long  time  the  tenninal  rfsiiH  is  idjout  the  liinnie,  it  is 
only  iie('cs9ary  to  mendou  these  types  as  variations  in  tlie  mode  of  on- 
set. It  muKt  idso  be  staled  at  tJie  outset  that  great  irregularity  in  llie 
development  aud  course  of  cases  lias  been  observed,  and  therefore  Bu£- 
zard  is  quite  right  lu  holiting  that  no  typical  jticture  of  multiplu  solero^^ts 
can  lie  dmwii.  In  (aet,  iu  miuiy  ejwcs  it  is  only  by  a  process  of  exclu- 
sion of  other  fonus  of  ct^rebnil  and  spinal  disease,  and  of  hysteria  in 
particular,  tliai  the  diaguodid  can  be  readied.  It  is  also  Dece8sary  to 
premise  any  statemeut  of  symptoms  by  calling  attention  to  a  &ct  ad- 
mitted by  all  authors  tliat  all  aiaes  are  charaoterii»Hl  by  oecasioDal 
complete  intermissions  in  tlie  symptoms,  one  or  nuiny  disappearing 
eutirely  for  months,  but  retuniiug  later. 

The  onliiiary  type  of  csise,  first  des^-rilMHl  by  Cluircol,  is  of  very 
gradual  dcvclopmeut.  Tlie  patient  has  some  numbness  and  weakneaa 
in  the  legs,  which  slowly  increases  until  he  has  a  spastic  or  ataxic  or 
even  cerebellar  giiit,  atid  stiffness  ami  pjiralysis  in  the  legs,  with  io- 
crcased  knec-jt^'rks  and  aukle  clonus  and  Bubinski's  symptom.  There 
is  usually  a  slight  diftkmlty  in  tlie  eonind  of  the  sphinct4>rs  which  ap- 
pears earlv.  Tlie  skin  reflextware  iil\en  hist.  Tlie  gait  is  usimlly  like 
that  of  Intend  wlerosi.s,  the  f<i*t  U-ing  drawn  iilong  the  flt>or  and  over- 
lapping and  the  legs  stiff  and  adducted.  It  may  be  a  staggering  gait 
like  that  of  a  drunken  man,  with  irregular,  uncertain  ste^H.  Some- 
tina^  it  is  a  combiuntion  of  these  two  gaits.  The  eutire  body  sways 
in  widking,  which  is  due  to  an  irregular  oontrwlion  of  the  muscles  of 
tlie  trunk,  prrKluclng  what  Oi>|K?nlu'im  has  tt-nui-d  "  va*'illaiion."  At 
tlie  same  time  a  tremor,  or  nither  a  jerky,  irregular  iicliim  of  the  bauds, 
appearSf  which  is  increased  by  effort  both  to  hold  them  still  and  to 
perform  any  fine  motion.     Tlie  rate  of  the  tremor  is  from  five  to  seven 

Fer  second.  This  is  termed  by  the  Germans  an  "iutentional  tremor." 
t  does  not  occur  when  the  hands  arc  at  rest,  but  gets  wurse  and  worse 
aa  tliey  arc  used,  the  motions  being  more  and  more  extensive,  until 
finally  the  patient  makes  irregular,  jerky  motions  and  cannot  attain 
his  end.  When  he  c^-ast*  to  tiy  tlie  tremor  slops.  Thus  he  spills  all 
tlie  water  from  a  glnss  in  attempting  to  drink,  and  is  unable  to  adjust 

'  Rot.  Nconilngioiie,  19(H),  v>l.  v'tVu.  p.  825. 

*  Dcuu  Zeiuichr.  I  A'crrenhulk.,  IWi,  Bd.  xxi.,  p.  1. 
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his  trlnthinf;  or  to  write.  The  entire  arm  and  forearm  shnre  in  this 
tremor.  Occa.«ion:i]Iy  thij*  trt-mor  \»  eonfiucil  to  one  side.  The  arms 
nmy  iHtHinir  wcjik  anil  stift",  l)ut  tliis  in  rare. 

At  the  ftime  time  u  niarkMi  (letter  in  i^p-eoh  flevelojw,  known  as 
MtHiiiiini^  R|M«H!li.  It  ifl  a  slow,  jerkv  uttemm-e  of  M'o^^^,  with  iMiuees 
betweeu  wortls  or  l»etW4»a  Kyllalili^  and  a  fort^^d  effort  t«  pronounce, 
which  leftdifto  nntittual  accentuation  nu<l  posHiblyton  clipping  of  words, 
HO  tliat  they  are  not  fully  uttcvetl.  'I^iere  may  be  aIj»o  a  tremor  of  the 
fiuH!  and  of  the  tongue,  and  tremor  of  the  V(K:al  conl«  luw  heen  tuniti  by 
the  laryiigosfojie.  Sometimes  theiu  is  a  Irenior  or  queer,  jerky  move- 
ment of  the  head  which  can  be  produced  if  tlie  patient  hxiks  up  or 
turns  hia  head.  This  rimy  ori-ur,  like  a  senile  noddin^%  when  the 
patient  is  at  rest,  the  mere  uct  of  supporting  Uie  head  iM'ing  enougli  of 
a  voluntary  act  to  start  the  tremor. 

Nystagmus  on  lateral  or  upwar^l  movement  of  the  eyeballs  apfwars 
carlvj  antl  later  may  occur  when  no  motion  is  made.  This  is  fuiind  in 
75  per  <.-en(.  of  the  eaACR.  'Hie  pupil^^  are  ofieii  uneipial  aoil  may  lie 
contracted,  but  always  respond  to  light.  Strabismus,  due  to  a  weak- 
ne*j  of  one  or  more  oi-uhir  mus(>1e.%  usiudly  the  extend,  is  nn  oocasioiwd 
symptom.  This  may  only  become  evident  on  conjugate  movemeuta  of 
^6  eyea  to  one  side.  Tcniponiry  attacks  of  blindness  may  occur, 
which  are  oCUm  followed  by  a  permanent  condition  due  to  optic  atrophy  ; 
in  liiet,  optie  atropliy  may  be,  as  in  tribes,  the  earliest  symptom,  as 
showu  by  cases  of  Bruns  aii<l  Stolling,'  and  is  found  iu  a  large  iiuui1)er 
of  cases  (52  per  cent.,  UtthofT).  It  is  usually  a  partial  atrophy  and 
causes  a  uarnjwiug  of  the  visual  field  or  seotonui  rather  than  unal 
blindness.  The  outer  or  the  inner  halves  of  the  disk  are  pale,  or  the 
entire  disk  may  be  white  and  sharply  (Ictincd.  There  is  also  a  clumgc 
in  color  virion,  red  and  green  being  lost  Iwfore  bluft  and  yellow,  which 
is  the  reverse  of  the  onlcr  observe*.!  iit  hysteria.  It  is  a  peculiarity  of 
llic  defeffta  of  vision  in  multiple  sclerosis  that  tliey  vary  from  tlay  to 
day,  at  times  disappeuriug  entirely. 

Vertigo  is  a  common  synipttjra,  deafncfls  is  rare.  Mental  dieturb- 
anoe  is  frequently  observed.  There  is  a  sense  of  wel]-l>eing  and  a 
boastfulneiu  without  delusions  which  suggests  paresis.  There  is  a  lack 
of  eontrt>l  of  the  emotions.  At  times  tliere  is  involuntary  laughing, 
which  is  cimaidesH  and  whii^h  anntiys  the  jHitient,  but  cjinnot  be  con- 
trolled. There  is  imperfect  memory  and  a  manifest  weakening  in  the 
power  of  reiwoning  and  of  judgment.  In  some  caises  (25  per  cent.) 
attacks  of  epilepsy  or  of  apoplexy  with  subsequent  aph:isia  or  hemi- 
ple^  occur.  Paracr^thesia  is  occasionally  complained  of,  but  auies- 
thcfila  is  rarely  obser\'e<I.     Pains  sometimes  give  the  patients  distress. 

In  some  oases  the  spastic  paraplegia  with  atrophy  of  the  mtuteles, 
lo«8  of  control  of  tlie  sphincters,  ataxia,  trophic  disturbaneos  in  the 
Joints  and  skin,  and  Iwl-wtrvs  make  it  evident  that  the  spirml  (wrd  is 
the  pjirt  ehiefly  involved,  and  iu  these  eases  the  other  s^-mptoms  of  bul- 
bar and  irerebnd  nature  may  be  slow  iu  developing,  or  may  not  occur 
before  the  patient  dies. 

■  MncubMcKr.  t  pHjch.  u.  Nmrologie,  1900,  Bd.  vU.,  p.  6S, 
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In  some  enaes  the  cen^Urul  hvmpU)m»  nre  Ibc  firal  Uy  ap|)ear^  espe- 
cially  soiuninfr  s|X"coIi  an<!  iHMniplc^ic  nitjirks  of  ti-nipitnirv  duratioD. 
It  id  in  tht':*<.'  [Kiticms  tluit  the  <liiijrii(w*i?(  tuny  lie  niiidc  ot'  purt-sis  or  of 
cerebral  solteiiiu;^,  mvl  only  :iIUt  uioiillii*  or  y«tirK,  vUvn  ilie  huKmr 
and  dpituJ  symptoms  develop,  is  tlie  rij;lu  diagiiosiH  readied.  The  Cict 
that  nther  symptoms  of  pure^  do  not  &p|K9tr  witliin  a  year  of  the 
uut^et  and  that  lilt.'  phy»<ii^il  si^nR  (if  parvjnia  Are  ahttent  nmy  aid  in  tlte 
diffcreDtiatiun  betWL'eii  the  twu  diwii^f-s. 

Ill  a  tiiml  ty\n-  of  e:i8(*«  iJie  Imlliur  symptomB  pi-wcdc  all  others,  ami 
difficulty  of  swallowing,  puralysifj  of  the  vuad  cords,  atrophy  of  the 
tongue,  polyuria,  and  glycoeurin,  nnd  attacks  of  auftocatiou  may  occur. 

The  (M)urae  of  tlie  diseuse  vuriej-  pi-eally.  lu  wmie  ca^jt  tliere  is  a 
slow  hut  cctntinuous  proj^reaa  in  the  syraptoras,  and  after  some  year* 
the  patient  Ijot'tmies  lielple.-^*,  nnd  fiimlly  dies  of  wtme  inlcrenrrent  di*t- 
ea*ie.  In  the«t!  cmh-a  tin-  typirjd  synijitoms  are  so  evident  that  the 
ilia^iositi  is  simple.  lu  other  eiiseg  there  is  a  nhiw  onttet  of  the  ttpinal 
Hyinptnins  wliieli  iiien-nw;  in  intensity,  and  there  are  Bnddeu  attaeks  of 
an  cpili-ptic  or  aimplietie  type,  or  sudden  attiiekr*  of  hlindncts.t  which 
may  subside.  In  »till  other  cases  there  are  remtssionit  in  all  the  symp- 
ttims  which  may  he  so  wmiplete  as  to  lead  to  the  hope  of  recovery,  and 
reeurrenee  takes  place  only  af\er  tM>me  months  or  wen  years.  Bnusard ' 
M'}io  hiiA  re<-i-nt1y  (TiilU-d  iittenlion  to  tin'  fn'ipieiit-y  of  an  inlerniittent 
course  of  the  symptoms  rcpohs  a  ease  in  which  the  symptoms  ap()eartfd 
five  times  in  the  .same  {Mitienl,  each  lime  folUtwin^  a  pivfrnaiiey  and 
eatJi  time  Bulwiiling  entirely  after  several  montlis*  dnnition.  In  other 
caaes  the  onset  is  rapid,  many  symptoms  appearing  in  the  (nmrse  of  a 
few  we«'ke,  suljsiding  and  itn-nrriiig  in  a  wrirs  uf  alta»-kH.  And  hwtly, 
tlierc  are  cases  whit-li  are  said  to  go  on  In  eom])k-le  reeoveiT  hy  gra^luitl 
Hubsideutx'  of  all  the  symploms.  Talienls  have  dieii  wilhin  Iwo  years 
of  the  onset.  Others  liavc  lived  fnr  twenty  years  or  ninre.  It  Is  thus 
evident  that  the  multiplicity  of  the  sympUmis  and  their  very  irn-j^lar 
course  makes  any  attempt  to  draw  a  picture  of  multiple  seleroeis  quite 
hazardous.  It  is  oIho  evident  tliut  a  diagiiottitt  can  only  t>«  reached  in 
the  obflnore  eases  by  careful  and  Ion);  observation  and  by  an  attempt 
to  eliminate  all  other  organic  and  also  nonie  tiim'tional  disi-aM*, 

The  interest  whiih  unusual  cases  of  dlseiise  excites  has  led  to  the 
rep<jrt  of  many  imixs  of  multiple  sclemt^is  in  literature.  Ae  a  fad,  it 
is  a  very*  rare  afiV-ction.  In  my  clinic  but  lOK  cases  have  been  wen 
umoug  31,it(>2  iHilientj?.  and  in  my  private  pnidice  the  ratio  is  about 
the  same'  Spiller  has  eonfirmed  its  rarity  in  this  fv«intry  from  a 
study  of  jinl'<i»sy  re*-orilfl  in  Philadelphia  as  m-cII  as  frttm  his  large 
clinical  olwi.r\'atioii.  It  is  m  eummon  as  tabes  in  Germany  and  in 
Knclaiul.  llenee  tixt  gn*at  in)|)ortnnec  should  ni>t  be  atlueliud  to  thi> 
8|iacc  occupied  by  tlie  disease  in  foreign  literature. 

In  one  isitient,  a  nmlc  ngcl  thirty-five  yi-ars,  no  paiiAo  Miuld  l»r  sr- 
veriiiine^l.  Tlie  first  symptom  noticKnl  was  a  staggering  piil  ^piite  like 
that  of  a  drunken  man,  which  was  not  iucrcu.*(ed  by  chK«iug  tiie  eyes 

»TIieUi»oel,  Jaly  HV  1904. 

■Jdliffe,  Jounml  ut  Nt^rvottAftnd  Menul  IKfewe,  July,  I9Gi. 
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and  was  not  accorapatiied  by  any  chaD^  in  the  knee-jerks.  After  this 
ha«l  bwn  pny*ent  for  some  mnnthu  the  man's  friemla  noticed  a  change 
ill  liiti  8|Ni>c;li  wlii(-l)  WMin  Iki'iliik*  tvpiciilly  n-ininin^  in  (■hjiniclcr.  Then 
it  was  notiotxl  tliut  there  wus  a  clinn^  in  his  manner,  eo  that  he  pave 
the  IinpreHsiun  tit'  lx>iii};  wciik-niindeil  and  ^ilty,  hittgheil  at  evcrytliing 
which  was  t^iiid  ttt  him,  and  diil  tint  apyieiir  to  apprcciiile  hlti  cundttioii. 
Examinatioo  showed  hiteral  nyataKnius  hut  no  optic  nemphy  or  ocular 
^xiii^y  and  no  actual  paraly!)!^.  Thene  symptoms  had  been  coming  on 
for  a  yenr  at  the  time  I  saw  him,  and  hiul  not  l)cea  iutvrmittoiit)  and 
were  tint  afftH'-t^Hi  liy  trwitnieiiU 

In  a  second  piiticnt,  mule,  uged  twenty-four  years,  no  canac  could 
1)e  found.  The  first  Myriiplnin  w;ls  verli^j,  whtcrh  w:is  iiicretu*»!  by 
walking,  and  cause*!  an  irrejjnlar  atasie  gait.  Soon  at^cr  a  tremor 
b^an  in  the  lcf\  haml  which  stvon  extended  to  the  left  log  and  increased 
his  ataxic  gait,  «>  that  by  die  end  of  six  mouths  he  staj^rered  constantly 
and  could  hardly  dress  himself.  This  tremor  was  increased  by  any 
mental  effiirt,  by  emotion,  or  by  any  active  movement.  Ten  months 
after  the  iiii^M:!  \w  iiiititreil  a  distiiHiiuMX*  of  vision  which  wan  not  due  to 
optic  atnipliy,  but  wua  pniducod  by  a  lateml  nystagmus,  which  was 
coai^luiit  in  looking  at  any  object  or  on  turning  his  eyes.  About  the 
same  time  typic.il  scanning  speet^h  was  noticwl  by  his  wife.  This 
patient  had  mk*  !:-enst)r}' disturbance,  no  paraly.si.s,  and  no  mental  symp- 
toms, but  all  his  symptoms  were  rapidly  increasing  in  inlensiiy. 

A  third  patitMit,  a  woman  aged  twenty-five  years,  had  suffered  for 
three  yeirs  when  first  wen.  Her  symptoms  Ix^giin  with  tn-inor,  tirst 
noticed  in  her  head  and  neck,  then  in  her  hiintls,  and  finally  in  lier 
body  and  li^^s,  which  w:ls  followed  liy  the  slow  devehipnu-nt  of  a 
spastic  gait  attende*!  by  increased  knee-jerks.  During  the  tliird  year 
lateral  nystagmus  and  scanning  speet^h  ap|)e^rcd.  Her  pupils  and  op- 
tic nerves  were  norraid,  and  she  had  no  mental  svraptonw,  and  her 
condition  had  remained  stationary  for  some  months  when  last  seen. 

A  fourth  patient,  a  wunitin  :^ed  thirty  years,  had  wnffcn'd  for  four 
years.  She  haii  always  Ik^cii  delioiite,  though  she  wiiue  of  strong  stock 
and  had  no  illness  prior  to  this  one.  Her  symptoms  began  with  stiEF- 
aeaa  and  wcjikness  itf  the  h'gs,  which  in  six  months  bad  deveIoi>cd  into 
a  spastic  paraplegia  witli  extreme  eontructurv^s  and  h>ss  of  control  of 
the  sphincters.  Then  severe  vomiting  and  iniligestion  l>etm,  which 
weikened  her  greatly,  and  for  Home  time  she  hml  to  be  nourishwl  by 
euemata.  Then  for  tliree  months  she  lay  in  a  slate  of  seuueonseiou»- 
ness,  lieing  ftil  by  rectum,  her  bowels  an<l  bladder  lieing  evacttated 
urlilieially.  Of  this  period  she  had  no  recollection,  and  it  was  with 
difBeult)'' tluit  she  was  kept  alive.  This  ecmditiou  nud  the  puntl^'sis 
were  supposed  to  be  hysterical,  and  an  attempt  was  made  by  orthopedic 
apparatus  to  extend  tlic  contmctunHl  legs  and  to  get  her  to  walk. 
During  this  treatment,  which  lasted  six  months,  her  hands  Ih^ju  to 
tremble,  her  speech  bet^ame  seainniiig,  her  eyesight  bLfiime  p«ior,  and 
she  saw  double.  Attempts  to  stand  caused  great  (linking  of  tlie  entire 
body  and  head,  but  1>ecume  more  and  more  successful,  so  that  she  was 
able  to  walk  with  th^  ort  of  two  persons,  and  recovered  oootrol 
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of  her  sphioeters.  After  ihree  months  of  a  fair  degree  of  comfort  her 
intMiuirv  lii^in  to  fail  and  her  ooutrol  over  her  emotions  was  miirh 
weakcuecl.  Then  the  iiileiilintial  tremor  increased  rapidly,  so  tlmt  uo 
volunliiry  movement  wua  possible.  There  was  no  panilysis  of  the 
linihf*  when  I  shw  her.  Tliere  wis  a  Uym  of  knee-jerks,  nystagmus, 
[Niralysie  of  the  left  external  reetus,  no  U»5a  of  pupil  reflex,  vision  was 
perfedj  Ihere  M'as  marked  tremor  of  the  intention  type,  and  typical 
scanniDj^  iipeech.     Her  manner  wai^  ehildisb  and  hysterical. 

Diagnosis. — The  dia^no^iti  from  loeoniotor  ataxia,  K|MU!t!c  para- 
pK^iu  atiixie  [laraploj^ia,  anil  amyotrophic  luu^ral  tteleroKis  is  to  he 
made  (1)  by  die  ajipeanmee  of  hullntr  ^ynlplonlt!  and  eerchrnl  symp- 
toms, wliieh  do  not  oeeur  in  these  diseases  —  e.  ff.,  warmiiijr  (ijuvcll, 
uyt4tu}^ns,  and  laek  of  mental  activity,  and  an  emotioual  state ;  (2) 
by  the  lack  of  many  8yrapt4>ms  which  are  characteribtic  of  tliese 
dW'ases ;  {ii)  by  the  course  of  tlie  cai*  with  remissionfi  whiiih  do  not 
occur  in  thetw  aETccdoDs.  The  dtagnosirt  from  cerebral  diseat^^  from 
panrjiifi,  muhiplc  softening  due  to  athenmin  and  brnin  timior  is  to  l)e 
made  by  tlie  prewinee  of  intentional  tremor  ami  a  weaiiniug  speecli  which 
does  nut  resemble  the  trembling,  indistinct  prnuunoiation  of  the 
paretie ;  the  abs(*noe  of  stn-ore  dementia;  the  abwuL-e  of  delui^ions; 
the  absence  of  headache,  vomitiup,  and  choked  diwks ;  the  prc8er\*a- 
tiou  of  pupil  actiou ;  the  intermittence  of  tlic  si-mjitoms,  and  the 
irreffular  (vmree  of  the  case.  Toxic  tremors  an<l  paralysiiii  agitans 
t>ever  resemble  intentional  tremor  and  lack  all  other  syroplouu  of 
multiple  Sf^Ierosis.  T!ie  dia^finift  from  hysteria  may  Ik*  at  all  times 
diffictdl,  espc<'iii]Iy  as  hysterieal  manitestations  frecjuently  o<'cur  \d  the 
course  of  mulcip1(>  M'lerosirt.  Both  diseaM'H  oeeiir  in  youn|r  [)er800s, 
though  Iwi^tcria  18  more  common  in  women  and  multiple  Bclerods  in 
men.  Both  ditteojea  may  follow  an  emotional  shock,  or  a  trauma,  or 
an  infectious  difwoAe.  Both  present  a  multitude  of  incongniouK  ttynip- 
toms  whieh  come  and  go  suddenly  without  apparent  reason,  and 
manifest  great  eliangi-s  in  charaeter  and  eours?.  Scanning  s|ieeeh  and 
intentional  tremor  have  bei-n  seen  in  hysteria.  Nystagmus  i»  never 
an  hysterical  symptom  ;  optic  atrophy  is  never  hysterical ;  the  peculiar 
oscillation  of  the  head  and  body  is  not  seen  in  hysteria,  and  loss  of 
control  of  tlie  sphincters  is  never  hysterical.  In  the  majority  of  cases 
a  study  of  the  individual,  her  here<iity,  nature,  character,  and  her 
snrnnnidiugH,  and  tlie  disi-overy  of  the  stigmata  «tf  hysteria  will  eiiable 
a  diagnosis  to  lie  reached,  tliough  Buzzanl,  0|ipenheim,  and  every 
8|iecialiKt  has  Iki'ii  obligeil  to  u*jnfes8  to  <.M>easional  mistakes  in  diagnipsis 
which  were  apparently  inevitable.  The  knowledge  of  the  [M'ssibilily 
of  surb  mistakes  shoidd  intensify  the  effort  to  obtain  objective  proof 
of  the  existence  of  multiple  sclerosis.  So  king  as  eaibjeetive  symp- 
toms only  are  present  or  symptoms  which  cim  be  voluntarily  simulated 
no  one  nan  l»e  certain  of  a  dijigim^is. 

There  is  a  condition  deBcril»ed  by  Westpbal  as  "  pscndo-selerosis " 
whtcli  presents  symptoms  almost  identi<»l  with  multiple  selemtiis,  yd 
in  which  no  lesions  have  been  found.  In  this  condition  die  mental 
fn-mptoms,  delirium  and  an  apathetie   state  going  on  to  moderate 
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dementia  appear  early  and  are  more  markeil  than  in  multiple  sclerosis  ; 
the  tremor  is  h  slow  one,  the  movfmeiita  Wing  hut  two  ar  throe  to  the 
sei-oixl,  and  may  oixnir  thinng  rest;  all  muvementH,  even  speech,  are 
unusually  deliherate ;  nystagmuii  niiJ  optic  atrophy  do  not  develop. 
Marie  cousidcn*  tliis  disease  of  W'estpliul  ;m  ii  fomi  oi*  Iiysleria,  Imt 
Btrflm|>cll,  who  hiui  stitdiLMl  two  cases,  support;^  Wcstpliarr?  contention 
that  it  ii«  a  neunixtH,  not  liyrtterirttl  in  uHgiii.  It  U  not  improl>ahlu  that 
new  hifitologiail  nicth«>rls  nojiy  reveal  u  lesion  as  yet  not  clis^^toverecl  and 
as  widesprt^  on  is  multiple  wlfnisi.s. 

Tlie  diajjiinsiH  uf  multiple  wlenwis  fmm  Mnrie'tt  form  of  hereditary 
oerebell:»r  utiixia  requires  eonsidenition,  since  Iwth  diseases  develop  in 
youth,  both  are  attended  by  utuxia,  nystagmus  and  treuior  of  the  huid, 
body,  and  Hmb»,  and  by  mentjd  failure.  In  multiple  sclerosis  some 
spastic  puraple^ia  aiually  precedes  the  at;txia ;  this  is  not  ot\eii  of 
cerebellar  type,  iuid  i«  attended  by  exaggerated  reflexes.  In  multiple 
wlcnisis  optic  atrophy  is  common,  but  it  hiu*  not  been  obsi'rved  in 
Marie's  disease,  Tlie  ciiurse  <>f  the  iliseaae  is  stwidily  progressive  in 
Marie's  disen.^^,  while  iu  multiple  scleixtsJe  inlermisKlonA  and  rtrmi>«ioiis 
are  tlie  rule. 

The  diagii'wis  of  multiple  sclenjsis  from  cerebro-spioal  htypliilis  ia 
dii^cussed  in  die  next  chapter  on  jiage  696. 

Prognosis. — The  prognosis  in  multiple  sclerosia  ia  unfavomble  for 
recoverv',  but  the  condition  does  not  make  rapid  progress,  and  as 
remi.'^ioiw  in  the  symptoms  ooour  spontaneously  some  relief  from  time 
tn  time  iniiy  be  promi-strd.  In  a  few  eju^cs  thr  sympliHus  have  suIwidtHl 
and  luiVL*  not  returned  fur  several  ye«rs.  The  wtses  which  have  beeu 
reported  as  cured  l>elong  to  tliis  form.  The  earlier  its  development  m 
life  the  belter  is  the  cluinee  of  its  arrest-  Even  blinduens  has  l»een 
known  to  subside,  aud,  as  the  optic  atrophy  is  never  totjd,  sr)me 
degree  of  vision  may  be  asaui'ed.  The  appearance  of  bulbar  svtnp- 
toiiirt  should  always  give  rlfte  to  appn!b<;i)rtif>ii,  as  some  c;w>cs  of  nipidly 
filial  termination  from  paralysis  of  deglutition  or  from  respirat<try 
iailure  have  hifcu  nn^'onleih 

TreatmeDt.  —  It  is  essential  that  patients  should  avoid  physical 
exertion,  and  u  rest  cure  often  help;*  greatly  to  arrest  the  tlisease. 
Even  voluntar)-  movements  of  the  bauds  and  too  much  talking  may 
be  avoided.  The  nutrition  must  be  kept  at  the  best  possible  |M)iiit, 
fresh  air,  giWHl  (noA,  tepid  or  alcohol  sponge  bath?*,  mass;igc,  and  all 
kiii<ls  of  tonics  being  employed  tx»  incrc-ase  the  store  of  cnei-gv.  As 
a  rule,  very  hot  baths  arc  to  Ik?  avoidc<l,  alxo  mid  shitcki^.  A  dailv 
bath  at  UO*'*  F.,  followed  by  nibbing,  and  sdt  baths  at  Do^  F.  are  of 
much  scTvice.  These  jratieuts  do  well  at  Nauheim  and  in  water-cure 
establishments.  Ghmeral  galvanizaiiuu  has  t>e<*n  thought  to  Im  of  use. 
In  regard  to  tlie  use  of  drugs,  I  have  seen  apparent  I'cnelit  follr»w  the 
use  of  arsenic,  quinine,  and  saticin,  aud  would  ur^e  these  remedies, 
which  may  be  u»""<i  in  succcA^ion  two  weeks  at  a  time.  CiKl-Iiver  oil 
is  also  of  service.  There  is  little  effect  to  be  expected  from  the  use 
of  rm^rnury  or  of  iiKlide  of  potassium*  Nitrate  of  silver,  once  highly 
praised,  has  beeu  abaudoucd. 
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W1IM.K  it  must  be  Bdniittctl  that  »yptiiliH  is  the  caum  of  many  forniR 
of  Drr\Mii.'<  (iiM^riise;  neurili?<,  cerebral  and  Kpinul  atVLvtloiifi,  nixi  func- 
tiotiul  <lii<ttirbtincet>,  i%  is  nJMi  to  be  bi>rtH-  in  initiil  tliiit  tlivrf  18  nothing 
puthiignutniiiiit.-  iibout  ttyphilitiu  nervous  <Iii<<>a&os.  If  therefore  uiie  at- 
(emptcd  to  describe  sueh  difunuwa  ns  a  Mfimrat^^  entity,  one  would  \ie 
obligifd  to  restate  immy  facta  elsewlicrc  preseuted  in  this  work,  view- 
ing them  therefore  from  one  Bide  only.  In  the  consideration  of  all 
the  organic  di^ea^rcs  of  the  nervouH  (ivslem  already  studied  attention 
haa  been  direcieU  in  the  sections  on  Etiology  to  syphilis  aa  a  cause  of 
the  diiicaae  in  que^tioti.  And  in  the  section  ii]>on  ftymptorait  the 
variations  in  thtt«?  symptoms  due  10  the  syphilitic  element  of  the 
disease  hw  l«H'n  eniphasi7^<(I.  The  question  of  the  treatment  of  iho 
syphilitie  element  has  also  been  fully  dihcusseil  in  wuinwiion  with  each 
discaije.  On  (he  itther  Iniud,  there  arc  many  interesting;  tacts  in  con- 
Dcction  with  the  syphilitic  element  in  the^  diM-aiiea  which  necU  to  be 
mentioned.  Jn  this  chapter  W)n)e  of  lliew  faots  are  considered,  refer- 
ence however  bein^  Ci^nstanily  made  tn  other  sections  of  this  Iwok  in 
whicli  the  tymptnriiaLoUigy  and  diiigni»sis  of  the  different  ditTeasea  are 
more  fidly  tn't  furth. 

Nervous-  nuiriifeftatiims  develop  in  about  ten  per  cent,  of  cases  of 
svphilit^,  att  r^hown  liy  the  sttidy  of  stalisties  from  larf^  elinies  and 
liospitids.  TIktc  nmnilesluiidns  nuiy  appear  wiihin  a  few  months  uf 
tiie  infutition  or  lliey  may  not  develop  iitilil  many  years  have  elapsed. 
In  6omc  cases  the  nen'ons  dteenfte  h  a  result  of  inherited  syphilis. 

It  has  U'cu  nntieed  by  many  authorities  that  ner\"ou8  s^'mpttmu 
appear  more  ennimunly  in  thuM-  who  liave  suffered  least  at  the  onset, 
and  a  mihl  attack  of  syphilis,  or  a  ilidnnigh  wrurse  uf  treatment  iti 
the  first  and  sccoml  stiigew,  does  not  exempt  the  victim  from  wrious 
tjcrvous  diseases,  as  a  tertiarj'  mimifcstation.  In  fact  in  some  eases 
the^>  nervous  diseaaes  develop  even  during  a  course  of  aiitisyphilitic 
treatment. 

Pathology.  —  The  jHiOiotogiral  chanffrH  which  are  found  in  syphilis 
of  tlie  uerv4nis  system  are  uf  thn-*;  kinds  : 

I.  Syphilitic  endarteritis  with  const-quent  malnutritirin  and  later 
with  thr>imlM>sis  and  eitusei^uciit  softening  ; 

II.  Svphilitic  exudations  alxjiit  the  blfHwl vessels  in  the  meninges 
with  ihe  priKluftiop  of  gummy  tumors,  often  multiple;  and 

in.  >iyphililie  chronic  hyperplastic  inflammation  witli  cellular  infil- 
tration of  the  mcrnhnmes  and  of  the  brain,  spinal  cord  or  nen'cs. 
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These  three  eonditionN  are  very  frajiiently  corabinpd.  In  fact  it  is 
tlie  excip]>tion  to  find  »t  an  aiitnpsy  one  of  these  Hlniie,  and  lifnoe  it  is 
rarely  p..Bsib!e  to  ilraw  aconolusioii  as  to  the  palhotogicnl  conditioD 
present  from  a  study  of  the  symptinns.  In  the  niajurity  of  cases  which 
are  examined  afier  death  an  extensive  endarteritiB  is  prewnt,  infiltxa- 
tioDH  and  exudations  about  the  vessels  and  io  the  nervous  substance  are 
found  and  giimmata  exist. 

In  addition  to  the^  aetive  rnanifestationB  of  gjphiliR  in  the  nervous 
system  eharaeteriwHl  by  objeetive  Irj^ions,  we  also  have  to  admit  the 
existence  of  a  number  nf  postsyphilitic  or  |iarasy|ibiH(ic  diseases  of  a 
most  serious  type,  without  any  characteristic  pathology.     These  are 

Fio.  28a. 


Sodioiti  througb  ■  pnuti  or  ceivtinU  artMioa  xbovlBK  twUitrriU*  iiri<hlUtic«  In  Vknotu 
ataRiw.    TUruwl)!  KRHra  in  Iwii  urUienMi'lii. 

paresis,  tabes,  and  spastic  paraplej^a,  all  of  which  can  in  the  large 
majority  of  instances  be  aHcribed  to  the  disease.  They  are  due  to  de- 
generative i^roeesseii  in  tlie  neurons,  whether  as  the  result  of  the  direct 
action  nf  the  niitiroorganif^m,  or  of  the  toxin,  or  of  the  antibodies,  or  of 
some  byproducts  of  the  inirroorgtinisui,  or  of  some  antitoxin  produced 
in  the  Innly  in  its  effort  to  destnty  the  spirociueta  palli<la  we  cannot 
yet  afTirm. 

The  determination  of  tlie  syphilitic  element  as  a  factor  in  any  of 
these  varimis  forms  of  nervous  disease  can  now  be  made  by  the  dis- 
covery of  lymphocyte«  or  of  an  increase  of  globulin,  in  the  oerebrospinal 
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fluid  obtained  by  lumbar  puncture,  and  also  by  the  WassernmnD  teat 
of  the  blmxl.  Aud  as  therapeutic  measures  must  be  guided  by  this 
determiuation,  as  well  as  the  prognosis  modifi<.xl  in  any  one  ca.se,  the 
importance  of  th<«e  tests  oannot  be  overestimated. 

Noguclii  has  made  an  interesting  conipartttive  study  of  the  Wasser- 
manri  reaction,  llie  butyric  acid  test  and  the  cytolngicfll  formula  as 
applied  to  tiic  cerebro-spinal  fluid  in  various  forms  of  syphilis  of  the 
nervous  sj-stetu. 

Vajmuann        Bntrrlc  Cyiologlctl 

ItMOtlon.     Acid  lj«ttmaii.  FormnlB. 

Henditar7  iiyphilb 60^  Wjt  ... 

CembnvciiinBl  fjpliiliii 60^  100^  .  .  . 

Q«nefulpftnei8 73%  90%                91j( 

Tabs 52%  tOO<)!;  lOt)^ 
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Vein  iB  pia  iint«r  vHh  •vollen  ud  Inillmicid  wall    Ccalii-fDrUiylMiMilae  riata. 
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In  tnberculnuR  rases  search  must  be  made  for  the  bacillus  and  the 
Wossermann  test  ajtplioi  tn  Ixtlli  the  spinal  fluid  and  the  IiIimkI  Henim. 

The»e  arc,  in  brief,  the  means  by  which  we  make  our  diagnosis  in 
syphilis. 

I.  Srphiliiic  EndarteritiB  and  its  Resnltc  on  the  KervoTu  System. — 
Syphilitic  f-ndiirleriiis  pri«lurc«  11  prngressive  diminntiun  in  the  calibre 
of  the  blocK]vp«i»clK,  biilh  in  the  artcricM,  as  Huebuer  lias  shown,  and  id 
the  veins,  as  Reedcr  has  shown.  This  has  already  been  desoribod  on 
page  409.  The  decn.'h.sed  supply  of  blmid  cnnsei]ucnt  upon  the  ob- 
fftruclion  to  its  flow  causes  a  state  of  malnutrition  of  the  part  of  the 
nervous  system  supplied  by  the  vessels  affected,  and  eventually  leftds 
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to  thronibosie  in  thoee  veesels,  followed  by  a  localized  eofleDing  in  the 
area  cut  off  from  ita  blood  supply.  The  pnthology  of  a  sypliilitic  soft- 
ening diOers  in  no  way  from  that  produced  by  embolism  or  thrombosis 
of  noD-syphilitic  origin  (see  page  476  and  Kiga.  221  to  223). 

TliR  symptoms  of  this  oimditinn  arv,  in  tlie  early  Btage,  lliiwe  of 
inipprfect  funetiitn  of  the  brain  or  nf  the  spinal  wiixl,  Tlie  patients 
present  at  first  symptonLS  of  neunutlienia,  viz.',  heududie,  vertlgu,  in- 
somnia, iuability  to  work  or  to  concentrate  the  attention,  defecta  of 
memory  and  irritabiUly  of  temper.  Later  they  liave  slight  temponiry 
suspensiona  of  fmiction,  such  as  partial  apluiHli,  numbness  in  one  limb 
or  in  one  half  of  the  bwly,  double  vision,  or  staggering  gait.  Stimu- 
lants to  tlie  heart  relieve  these  sympt4)ms  tcmjiornriiy,  but  ader  a 
eeriesof  suuli  prcKlromata  an  apop]e<-lIc  attack  occurs.  Tlie  various  types 
of  apoplectic  attack  have  l>een  already  dewribed  on  page  483.  An  beml- 
plcgic  or  apliiisie  attack  iu  a  fierson  between  twenty  and  tliirty-five  is 
usually  due  to  syphilitic  endaneritis  with  thnHubojiis.  It  may  be  lesa 
severe  than  an  ordinun-  attack  of  apoplexy  and  there  is  Uflually  no  loss 
of  consciousness.  It  is  not  nifrei^uently  attendi^l  by  a  genend  eouvul- 
giou.  Sometimes  a  state  of  somnolence  may  last  for  several  days  and  the 
mind  be  ranch  disturbed  and  bewildered.  The  subseiiueut  course  of  the 
disease  resembles  that  in  an  ordinary  apoplexy,  and  the  fact  that  the 
origin  of  the  attack  is  a  specific  endarteritis  does  not  improve  tlie  prog^ 
nosis.  AnTiAyi>hilitic  treatment  will  not  benefit  the  condition, although 
it  may  be  indii^ted  to  prevent  other  attacks. 

There  are  other  cases  which  do  not  present  any  apoplectic  attacks, 
but  which  show  all  the  evidences  of  smalt  localized  areas  of  softening 
in  the  brain  already  described  in  the  section  on  arterial  sclerosis  (page 
468).  A  condition  quite  similar  to  that  seen  in  senile  dementia 
(page  470)  may  develop  in  these  cases,  with  a  chronic  course. 

If  the  endarteritis  affects  tlie  spinal  bhwHlvcascls  there  occurs  a  pro- 
dnHOal  period  of  indefinite  spinal  pain,  st>tis:itions  of  numbness  iu  the 
1^18  and  about  the  trunk,  occasional  difliculty  in  the  control  of  the 
sphincters,  and  a  ilelay  or  loss  of  the  sensation  of  pain  in  tlie  tegs. 
Then  a  sudden  attiick  of  paraplegia  ensues  witli  all  tJie  symptoms  of  an 
acute  myelitis  (see  page  403).  The  courae  of  such  a  oa.se  is  slow  and 
the  prospect  of  recovery  is  bjid.  Here  again  antisyphilitio  treatment 
has  no  OTOct  in  restoring  the  function  of  degenerated  nervous  tissvies. 
For  more  complete  dcUills  of  tlie  effe«'ts  of  s^iihilitie  endarteritis,  the 
reader  is  referred  to  the  chapter  on  vascular  diseases  of  the  brain  (page 
468)  and  upon  myelomalacia  (page  400). 

II.  Sypldlitic  Exudations. — S\'philitic  exudations  almut  the  blood- 
vessels and  in  the  meninges  of  the  brain  and  spinal  cord  are  very 
(Mtmnion  as  a  setpiel  of  syphitltle  tlim^Lse,  esp<'cially  as  an  early  mani- 
festation, cases  having  been  observe^-l  within  six  mouths  of  the  initial 
lesion.  They  may  occur  as  a  diffuse  glue-like  mass  over  a  large  area 
of  the  surface  or  base  of  the  brain  or  c*)rd  as  shown  in  Figs.  290  and 
291,  or  they  may  be  more  distinctly  e^<^apsulate4l,  forming  a  definite 
gammy  tumor,  and  such  gummy  tumors  are  often  multiple.  The  glue- 
44 
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like  snbstoocc  is  depositee!  nipiilly  nnd  extensively  through  the  nieniagca 
and  pitKluiTS  pn'ssure  ujMm  t\\v-  niiilijawrit  bniin,  or  crnciial  ner\'es, 
or  Bpiiml  cord  and  uerv*-;*,  and  ti|Kjn  the  blotKl vessels.  It  therefore 
causes  a  suspension  of  function  both  of  the  tissues  compressed  directly 
and  of  regions  at  a  distance  wlivn  tht'ir  hlfHid  supply  is  ont  off. 

The  usual  history  of  a  case  of  bruin  sji»hilit»  is  as  follows  :  After  a 
period  of  several  weeks  of  indeliiiiti!  nervousness  with  inability  to  work, 
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disoomfurt  ami  rt'sllritsm-HS  in  the  late  aftenioou,  with  dull  hradaohe 
-.yoigg  jM:  DJK^'tf  i*"'!  wIeepIessncHK,  the  patient  is  sufldenly  8eixe<I  with 
very  intense  heaiUirhe,  in  iVizxy  nnd  ticra  double.  He  may  have  numb- 
ness in  one  8t<lc  of  the  IxkIv  and  ii  ft-eling  of  ineiipiirity  for  all  Uioii^ht 
or  effort.  On  eianiin:uion  a  tlitnl  n<.'r\*c  p^ilsj'  nuiv  he  dt*icovere«l,  or 
u  beginning  optic  neuritis  aixl  possibly  n  sli^lit  benuptc^  or  hemi- 
uniesUie-niu.     Au  epilcptifijrm  attuck  occ&sioiuilly  preeedes  the  onset  or 
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may  occur  after  other  eymptoois  bave  appeared.  The  condition  if 
pnimptly  treated  soon  b^ns  to  improve,  tlip  ptflsi«  hud  stmbismua 
Bubside,  and  in  four  or  six  weeks  the  patU-nl  Uns  no  ohjctrtivf  sigim  of 
the  attack  and  iH  fi-eefmm  symptoms.  If  it  is  nottreateil  thesyniploms 
of  brain  (nmnr  n|mn  (he  base  ensue.  Thin  in  the  iisiml  bUljiry  of  nn 
exmlatinn  of  gummy  iiiitun;  u|>im  the  base  of  tlic  brain  alwmt  the  crura, 
its  pfiint  «>f  HHKjt  ('(iinmnn  oecnrrencc. 

'Die  frequency  of  tx-ulo-mutor  paby  a«  an  t'vidence  of  wrebral 
syphilis  has  bt^-n  noted  by  alt  writers.  (Iniefe  statwl  that  more  than 
a  hiilf  (if  all  iH'uhi-indtor  jialsies  are  of  Hyjiliitilii;  naturi'.  The  nervea 
siipplyinii  the  cyeltalls  have  a  long  course  tijwm  tlie  bast-  nf  the  brain 
and  any  exudation  tlietx' is  liable  to  afleet  them.  Irn.-gularily  of  the 
pupils,  a  lo8s  of  reaction  to  li^lit,  ptosis,  strabismus  from  partial 
paralysis  of  single  eye  muficles,  or  all  the  itymptoms  of  a  tliinl  nerve 
or  sixth  nervi-  pamlysis  may  develop.  In  259  oases  of  brain  s\-phJlis 
Uhthoti"  found  the  oculn-inolor  nerve  uflecteil  in  ifii  vasvs.     Not  infre- 
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quently  both  third  ner\-es  are  affected.  Doulile  sixth  nerve  palsy  \b 
very  rare.  Sutrh  palsies  uBU;i11y  subside  rapidly  umlcr  treatment  and 
leave  no  pcnnanetit  efiW-ts. 

Or  a  patient  may  suflcr  from  gmdunlly  increasing  localized  headaches 
or  difTu.se  |*ain  over  the  entire  heail,  whith  may  last  fur  wit-ks  wilhout 
further  manifestation  ;  or  may  be  followed  by  a  pradually  iucreaHing 
mental  dullness  going  on  even  to  dementia.  Changes  lo  tlic  pupils, 
inequality,  or  slu^sb  action  or  failure  to  contract  to  light  are  oAeu 
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found,  and  wimeliines  an  optir  neuritis  app«irs.  Occafiionally  epileptic 
coiiviilsiona  occur,  cither  localizt^l  Jiirk«i>nl:m  attac-ka  or  gi'in'ral  ivm- 
vulsions.  These  may  be  tlic  uuly  syniptoms  of  u  pcncnd  Bypliilitic 
raeninptis  of  the  oonvexity.  If  to  this  are  added  gummy  exudatioili, 
tlie  lo»il  sl^is  of  biiiin  tumor  may  appear. 

Tlie  pressure  of  flyphilitic  exudations  upon  the  bloodvessels  of  the 
brain  adds  to  (he  complexity  of  ibe  symptoms,  otU'U  causing  piicado- 
apoplectic  attacks. 
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In  ^yphilitie  t-xiidation.4  witliin  tlie  Sylvi;in  litsun.^  the  prp^i^ure  may 
priKluec  a  »>Uisis  in  (he  Sylvian  artoni',  cauHin^  a  .suddf^n  lientiph'^ic  and 
Hphii^iL-  attju^k  and  i-onvidninnx.  If  thi-  buftilur  artt'r>'  in  ti>nipn-s8etly 
vtTV  irregular  sytnptonut  of  bullNir  yalay  appear  and  a  liital  termiualion 
niav  fiillow.  Yet  even  in  these  •.■uses  roi«very  ih  p<iHsible  if  under 
lirisk  treatment  die  exutlation  is  aljaorlxKl  and  the  pressure  removed. 
I  have  seen  one  case  of  total  apha.sia  and  hcmiplt^a  recover  entirely, 
nlthoufrli  the  pressure  tiymptomH  renmintKl  a  wwk.  I  have  wen  a  case 
pre^'ntini;  all  the  r^ipis  of  a<>ute  bulbar  paralyt^LH  with  a  i^tate  of  eoma 
tit«tiin^  ten  days  followed  hy  complete  roeovery.  I  have  seen  a  eaae 
with  all  the  f-ymptonis  nf  Umin  tumor  att«*ndi-«i  by  unilateral  aii<l  gen- 
eral crinvul-sions,  riwching  the  nuuilier  ttf  eighty  attacks  in  ouc  day 
which  entirely  rwjvered.  Sneli  fiu-:!**  luakt-  it  evident  that  a  lirisk 
iintuyphilltic  ircatmcat  rony  cure  cvcd  in  desperate  cuses. 
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Tlie  iisiial  history  of  a  case  of  ayphilis  of  the  wjixl  ie  ns  follows : 
Ailer  a  period  of  severe  Iwu-kache  the  pataeut  notices  u  Jifliculty  in 
passing  water  ami  un  oecaaioiml  I(iik:i^>  of  uriiK' ;  a  lats  of  flen^ation 
to  ciili],  and  iiit  inahilUv  t'.i  iliHtiii^ulHh  diden-nft^sof  teni|>omture  in  the 
legs  and  Ixxly.  Soon  he  feels  u  girdle  seiisutiuu  and  hiw  Kliarji  shoothig 
puins  in  the  limbs.  Thou  his  niovemcnts  become  stiff'  and  weak, 
motions  of  the  Kpiue  tncrcaise  both  the  baekuche  and  the  sliiirp  [uiiii.s, 
an  increase  of  reflexes  is  discovenKi,  and  some  general  amesthesia  in 
the  legs,  a  loss  of  vibratory  aensatioD  or  of  seniuition  of  eold,  and  impo- 
tence. In  the  eonrse  of  a  week  or  two  partial  paraplejria  develops, 
Ul^ually  with  considerable  puin  in  the  back,  esi)eeially  in  tlie  dorsal 
region,  the  arms  iH-ing  exempt.  This  history  indicates  the  develop- 
ment of  au  acute  meniugo-myvlitis  with  gummy  exudations  about  the 
dorsal  regioa  of  the  cord,  and  a  cell  infiltmtion  about  the  periphery  of 
tiie  eord,  enuriing  degeneration  in  various  <>ohmms.  At  this  point  by 
active  tntitmi'nt  the  progress  may  bo  arrested  and  a  prugivssive  im- 
pntvement  results.  Complete  rerovery  may  ensue,  but  is  nre,  and 
jmtients  usually  n'main  still' and  wt^ik  in  their  legs  and  backhand  sub- 
ject to  pariEalhesiie  and  of^en  unable  to  control  the  bladder  aud  rectum 
completely.     Their  gait  is  spsjstie. 

Sometimes  the  lesion  is  limiteil  to  the  meninges  and  does  not  afiect 
the  ei>rd  ;  then  pain  in  the  back  and  pain  referred  to  the  lin^hs  are 
prominent  symptoms,  and  rigidity  of  the  spine  develops,  giving  rist;  to 
a  piettin;  Rimitar  to  that  seeu  iu  cervical  or  lumbar  parhymenitigitis 
(ste  jtaige  450).  Many  chronic  backiiche.^  are  due  to  thif*  (^nditJou. 
\Vhen  the  exudation  is  aliout  tlie  laindn  equina  tlie  piius  arc  iell  iu  the 
legs  or  feet  ami  tliere  may  he  imd>ility  U)  control  the  sphincters. 

A  special  type  of  spinal  syphilis  has  Ixtu  de-scrilxnl  by  Erb.  Tliis 
is  probably  due  to  an  endarteritis  of  those  spinal  vessels  which  enter 
the  cord  around  the  periphery',  and  as  these  vessels  are  more  numerous 
oa  the  lateral  surfaces  tlie  efl'ect  of  the  obstruction  of  circulation  h  seen 
in  the  degeneration  of  the  fibres  and  the  development  of  a  secondary 
sclerosis  in  thesi!  lateral  c<ilunin».  In  other  ca-ses  it  Is  a  chronic 
thickening  of  the  meninges  about  the  dorsid  rt-gion  wlni-li  leads  to 
pressure  on  the  cord  anri  to  secondary  lateral  sclerosis.  In  still  other 
cases  Erb's  spastic  paraplcj^ia  must  Ihi  iiscribwl  lu  a  prinuiry  degenera- 
tion in  the  fibres  of  the  lateml  coliunna  often  combined  with  some 
sclerosis  in  the  posterior  ct>lumns.'  In  all  these  patlM>logical  forms 
the  symptoms  urt>  Uie  s:uni>,  viz.,  a  slowly  advancing  spiL*tic  jKiniplegia 
(see  page  SaOI.  In  still  other  eases  tlic  exact  localizntionof  the  spinal 
symptitms  makes  it  evideut  that  a  single  gummy  (mnur  is  cunipressing  ' 
the  con!  (see  page  444).  There  ia  nothing  particularly  charaettristie 
of  giunniu  as  distinct  from  other  tumore  of  the  braiu  or  cord  ;  aud  from 
a  stu<ly  of  the  genend  ami  loc-sil  symptoms  it  is  not  possible  to  determine 
that  the  twuor  is  specitie.  But  in  any  case  of  tumor  it  is  wise  to  give 
tlic  patient  tlic  benefit  of  the  douht,  and  if  under  antis^*philitac  treat- 
ment the  symptoms  suliside  rapidly,  tlic  diagnosis  is  clear. 

<  For  the  pMbologlcal  baoa  ol  ErV*  caaa  w«  N'onne,  DeuL  Zeiudi.  (.  NerT«iL,  Oct. 
1007.    AUo  llaBiwr,  thai.  ZmUxiu  t  Hwrn.,  June,  190S. 
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III.  Syphilitic  Hyperplastic  Inflamnuition. — .Sypliilitic  liypor|)insiic 
Inflanimatioii  with  an  infiltmtion  of  tbe  nit'niljranes  aud  of  tlie  brain  or 
wml  I)_v  sninll  cdls,  is  die  usiml  aoti^mjsiiiirucnt  of  exudative  inxtCfSttos, 
but  may  nociir  without  the  pr«xIuctiou  of  (iimiinji.     It  imiy  wmwcln — '"- 
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nu'tiiii^itis,  or  it  may  pi-mluce  clmmic  inJunitivo  or  sclerotic  patches 
tlirough  the  DcrvouA  tisHties.     If  the  meninges  arc  chiefly  involved  the 
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^la  aitd  iHW-acrvoui  i-lmKDU  an'  imiliri-niiiiijr.     It,  Ujrr  nf  p|tlihpltnlil  wUi  Iring  aloD|tb«edcairf 
ljr>  whibxulwuiir*.     Nlml  xUln.     MagtilllttUvU  1^     (BuretL) 

[iDptoms  will  he  those  of  chronic  meningitis  (see  piigcs  4'>7  and  72(J). 
^  the  brain  is  iifiVrtwl  the  symptomi*  will  be  very  (nimihir  to  those  of 
geneml  pan*ai.H  (see  page  540),  ibr  localized  patches  of  eiirephalitifl  \rith 
degeneratiuQ  of  the  neurons  may  occur  (Fig.  293),  I  hiive  m]va  a 
uumber  of  c»fle8  in  which  it  wius  impoKaihle  to  determine  whether  the 
ptttient  had  n  ilisfiietn!riate<l  syphilitic  indunition  of  the  cortex  or 
ptireHiit,  OA  nil  the  mental  ami  physical  (tympt4>in8  of  |Kirrsi»  were 
present,  but  in  which  antisyphilitic  treatment  waa  followetl  by  com- 
plete recovery,  now  {icrmaneitt  for  fifteen  years.  This  fuel  inrliuatea 
the  propriety  of  tPiing  such  treatment  in  coms  supposedly  pjinHic. 

If  the  s|Ktts  iii'  induration  are  widely  t4i'attere<i  thnnigh  tlie  brnin, 
cerebral  axis  and  spinal  i-oiil,  the  «ymptoms  will  b«r  identical  witii  those 
of  multiple  sclerosis.  The  diagmwi!*  may  then  be  difficult,  as  Sachs' 
ood  SpUler  '  have  indicated.    Ocular  pdsics,  optic  atrophy,  <lifficiilty  of 

'  fiwiw.     riiil.  MbL  Jour..  IW^ft. 
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fifH-e*"!),  mpntat  chunges,  attacks  of  an  apoplectic  nature  aud  a  epastJcguit 
with  iiK'n'Jiw'iJ  n-HfXHfi  an-  fotiinioii  t«i  Ixilli  Hi.s<>aj«^.  Tlie  dpvflopment 
of  an  Ar^rvll  RiilKTtsfHi  [uipil,  nf  rutaiy  nystagmus,  of*  ii  Irenutr  wliirh 
U  (iistiiictlv  ini'rwwotl  hy  vnluiilary  rnolidU!*,  of  sjxreh  wIiutIi  is  typically 
scuuuiuf^  rather  tlian  mcrt'ly  hesitatinjj,  the  hick  of  aiinplt?le  n-itiii^iuna 
ID  the  course  of  the  ciwe,  its  tileady  iiiercaw  of  pynoptoms  aiul  its  im- 
provrmoiiT  under  ftpmfic  treatment  iiru  all  in  tiivor  (if  a  thstieuiinated 
jnyphililic  jintees!*  rather  than  of  multiple  selenmifi.  In  any  caw?  where 
the  dil^rI)cl^4ts  ia  inipiasiblQ  a  te^t  i>f  the  i^piiial  Hnitl  or  of  the  hlooil 
shotdd  Ike  niadc,  us  the  truitmeut  and  pnignosis  are  very  different  in  the 
two  diwaiiies. 

Ocea^tonally  the  peripheral  nerves  are  involved,  caui<ing  symptoms 
of  neuritis. 

IV.  Parasyphilitic  Diseases. — Tlu-  paras'i'philitie  diseaseii  are  evi- 
denoe  of  dejiffiiiLTative  eiianp-'S  in  the  neurons.  It  is  stilt  uncertain 
whether  ihey  are  jirodiini-d  dinn-tly  hy  tlie  toxJe  iurttoii  of  the  nyphilitio 
[joisim,  or  hy  (lie  uiltitiixins  pnMltiecd  in  the  IdiKMl  at*  the  rejiult  nf  the 
syphiliiie  iufeettou,  or  iu  *i>me  other  unknown  way.  I'hat  i^ypliilis  is 
tlie  most  important  factor  lu  the  pniduetiun  of  tabes,  lateral  sclerosis 
and  pare!«is,  is  ailmitted  hy  all,  while  some  po  so  far  as  to  say  that  it 
is  the  nnlv  factor.  This  i^uestlon  has  l>e^  diwnsseil  in  the  chapters 
ilevoted  to  thew  tiirer  diseaM's  and  nHpiirt'S  no  further  mention. 

V.  Hereditary  BjrptaillB. —  lleii-ditar}'  syphilis  nutnilests  itself  in 
some  cases*  by  the  produeticm  of  nervous  dii^-asce.  It  may  show  itself 
in  auv  or  all  of  the  lesiotis  des<'rihe{l  in  this  ehaptcr,  the  iufillmlion  of 
tlie  tissucf*  and  nieniuj^es  Ik-ui^  nmsi  cocniuon,  thoujfh  n  eomhinalion  of 
endarteritis  and  aieiiinj^itiH  Is  sometimes  fntind.'  It  tweasionallv  causes 
cerebral  atrophy  iu  infants  widi  its  symptoms  (see  Chapter  XXVIII). 
Many  anomalies  of  development  of  the  br.iin  and  some  castas  i>f  hydro- 
cephahis  are  tnieeahle  to  hereditarj'  syphilis.  Koiiie  i'jisi.'s  of  enilepsv 
arc  due  to  it  and  in  even>'  such  (visedevelopiri<j;  in  chlldhoiHl  this  factor 
should  be  eliminated.  In  one  of  luy  nisiis  of  i-pitepsy  in  which  all 
such  inheritance  \rn8  denied,  the  appearau(x.>  of  Hutt'liinsonian  teeth 
gave  a  clue  and  the  epilepsy  jrrudually  ceased  under  apiK^ifie  treatment 
when  bromides  had  failed.  Cases  of  juvenile  paresis,  of  juvenile  tjibes, 
and  of  juvenile  spastic  imniplegia  have  all  been  trat^'d  to  inherited 
syphilus.  The  WaMsenimnn  test  will  in  an}*  case  detennine  the  exists 
ence  of  hei-editiirv  svpliilis. 

Di&gnosis. —  In  any  dout>tful  case,  where  (he  |>atieut  denieii  syphilis 
but  where  the  eoinbiiiatiou  of  symptoms  leads  ttt  the  suspieiou  of  its 
existence,  it  is  the  duty  of  the  physician  to  have  the  Waswnnaiin  lest 
of  tlie  blood  made.  The  Wassermann  reaction,  briefly  outlined,  is  as 
follows:  Two  tubes  are  prepared  with  the  foUowinji:  contents.  Tul)e  I. 
Extract  of  the  liver  and  sph«n  of  a  syphilitic  fetus,  represenllng  the 
syfihilitic  organism  (or  antigen),  phi«  si^ruin  to  be  U^teil,  Tube  2. 
Rt^  IdiMHl  cells  of  sheep  or  other  animal,  siis{M>ude<l  iu  normal  Hidine 
solution,  plus  senim  of  a  rabbit  which  had  Ixntu  imiinini7«d  to  the  par- 
ticotar  red  blood  cells  used.     Complement  (u  substance  necess:iry  to 
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all  immune  rc>actioti8,  which  exiaU  in  the  fresh  scrum  of  uU  aulmab), 
ID  the  «hjii»e  of  fresh  normal  guineii-pi^r  serum,  iti  now  added  to  Tube 
1  anil  alhiwt'd  to  stand.  At  tlie  end  of  a  half  hour  tho  oonteutA  of 
TuIie  I  are  addwl  to  that  of  Tube  2.  If  the  mtiiiu  in  Tulx;  1  has  come 
from  a  syphililie  intlividunl,  Jtx  relutioit  tr)  tlic  extract  of  antigeu  is  u 
Specific  oue,  and  cumplemeut  will  be  absorbed  tliereby  so  that,  when 
the  contents  of  Tubes  1  and  2  are  joined,  no  hemolysis  of  tlie  red  b]<K>d 
ot;llf*  in  Tube  2  will  take  plaee.  If  the  serum  is  not  from  a  syphilitic, 
complement  will  not  be  absorhe*!,  but  will  remain  active  and  caiue 
hemoly>4i.s  in  TuIm^  2.  Hemulysiit  is  ollRer^'ed  in  the  test  tube  u  a 
tingeing  of  the  whole  field  with  a  trarHiiarent  retl  color.  The  red 
corpuscles  liave  been  dii-tintcgrate*!  and  the  hemoglobin  liberated.  la 
the  absence  of  hemolyt^i-s  the  mtlution  of  r»l  ev\\>i  remain.^  turbulent 
and  opaque.  The  le!*t,  of  cour-w*,  mvoives  numerous  controls  and  a 
careful  AtJuidanliKing  of  the  hemolytic  aerum  and  of  the  syphilitic 
extraot. 

In  many  teases  of  neurasthenia  and  of  pnyehasthenia  with  marktHl 
fears  of  syphilis  It  is  wiae  to  subject  the  [uttient  Uy  this  test :  if  his  fear 
is  cmfirmcd  a  clue  to  treatment  is  obtained,  if  his  fear  has  no  bosis  he 
will  be  heljied  by  the  knowleilffc. 

A  reaction  of  die  spinal-cord  fluid  recently  discovered  by  Dr.  N»tguchi 
at  the  Kookefeller  Institute  is  on  equally  p^isilive  pnK)f  of  syphilis. 
This  is  dewriheil  by  him  a.s  follows :  I).  1  r.e.  of  the  spinal  fluid  to  be 
tcsti-d  is  placed  in  a  test  tube  whose  diameter  is  1  cm.  or  less.  To  tliia 
is  added  U.5  c.e.  of  u  10  per  cent,  solution  of  butyric  acid.  The  tube 
is  now  heated  until  the  fluid  is  bubbling,  and  while  still  hot  0.1  cc,  of 
a  uornml  (4  per  cent.)  solution  of  sodium  hydnite  is  aiUIed.  In  neiirtv 
all  spinal  fluids  an  opalcsceure  or  cloud  occurs,  but  in  the  spiiud  fluid 
of  a  syphilitic  |tersun  Uie  eluud  s<n>n  separates  into  a  definite  flotxTU- 
lenec  which  is  chamcteristie.  The  fl(.»cculcnee  usually  appears  in  a  few 
momcutfj — rarely  reijuiring  more  thau  20  minutes.  The  reaction 
shown  by  Dr.  Noguohi  haa  the  advantage  of  l>eing  t)t>sitive  in  a  quan- 
tity of  0.1.  C.C.  or  less,  and  of  being  a  fjunlitativc  as  well  as  a  quanti- 
tative test.  What  the  fltx^^ulenee  may  mean  is  not  known,  but  it 
may  consist  of  some  gh»bnliu  fraction  which  is  found  only  in  syph- 
ilitic or  metasyphilitiu  disonlers  of  the  nervous  system.  That  tlie  re- 
action is  not  entirely  qimntitativc  is  shown  by  tlie  fact  that  many 
fluids  from  non-[>ara lytic  cases  give  much  richer  clouds  than  those  from 
paresis,  but  in  such  cases  the  clouds  do  not  flocculate. 

Nonne  has  elaborated  further  testa  for  the  cerebro-spinal  fluid.  The 
reader  is  referred  to  bis  recent  work  on  syphilis  and  thener\'ouRsy8lera 
for  tlicir  tlescriptiiin.' 

Treatment,  —  The  treatment  of  syphilis  of  the  nervous  system  may 
be  by  the  use  of  salvarsan  or  by  the  use  of  mercury  and  the  iodides. 
In  all  cases  included  in  sections  T,  TI,  and  III  salvarsan  should  be 
asetl.  In  cases  described  in  sections  IV  and  V  it  is  useless.  The 
eflecta  appear  to  be  better  when  the  remedy  is  injected  into  tl>e  veins 
than  when  it  is   given  into  the  muscles.     At  least  three  injectiona 
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titiould  be  made  ac  intervals  of  two  weeks.  There  does  not  seem  to  be 
any  danger  of  optic  neuritis  such  as  waft  at  first  feared.' 

For  the  detai  Is  of  the  use  of  sal  varsii  a  the  reader  is  referred  to  peoent 
literature.*  If  salvarsiiii  cannot  lie  nswl  mercury  nmy  be  employed. 
Mercnry  is  to  Ik  used  by  inunction,  one  drachm  of  the  ointment  being 
rubbed  into  the  skin  daily  until  a  slight  physiological  effect  is  ftyo- 
duced.  It  is  well  to  mix  tlie  officinal  blue  ointment  with  an  equal 
part  of  simple  cerate  or  lanolin,  a^  absorption  is  tlien  more  complete. 
The  inunction  may  be  made  u|Htu  the  back  or  u[H)n  various  |turtis  of 
the  body  and  extremities,  a  new  jjart  being  chosen  daily.  It  is  better 
absorbed  if  ilie  part  selected  be  thoroughly  washed  with  warm  water 
and  soap  and  then  with  alcohol  or  ether  Inffore  the  application  ;  and 
after  tiie  application  —  which  should  bo  thorough  and  therefore  should 
take  half  an  hour — -a  light  Bannel  bandage  should  he  applied  over 
the  part  rubbed  ;  thus  what  is  left  on  the  surface  is  gradually  ali^rbed. 
It  aids  materially  in  the  effeot  if  the  patient  take^  a  warm  Ixitli  (98°  F.) 
daily  for  twenty  minutes.  The  jirmluction  uf  salivation  is  to  be 
avoided.  If  inunctions  cannot  be  cm[>loycd  the  mercury  may  be  giveu 
by  the  stomach,  the  protiodide,  in  dose  of  from  ^  grain  to  <|  grain  three 
times  daily,  being  the  best  preparation.  The  amount  may  be  increased 
gradually  until  a  slight  diarrhoea  is  produced,  and  then  a  dose  a  little 
le8s  tlian  that  which  cause«l  the  tlitirrhd'a  may  l>e  kept  up  fur  some 
time.  I  prefer  the  Fn'uch  pills  of  Garnier  and  Ijinmureux,  as  of 
uniform  strength  and  obtaiuable  everywhere,  and  I  use  from  3  to  12 
of  these  pills  daily.  Corrosive  sulilimate  may  be  employed  —  from 
A  grain  to  y^  grain  tliree  times  daily  —  in  the  same  manner.  The 
advantage  of^  the  method  by  inunction  is  tiiat  it  does  not  aOVct  the 
digestion  unfavorably.  The  same  advantage  is  afforded  by  bypoder- 
mio  injections  of  mercnry  which  some  prefer.  Iodide  of  |>otassiura  is 
to  be  given  in  connection  with  the  mei-oury  in  gradually  increasing 
doses,  from  15  to  100  grains  three  times  daily.  It  sliouhl  be  admin- 
istered, very  largely  diluted,  in  an  alkaline  water  alter  meals,  or  else  in  a 
bitter  tincture  before  meals.  It  is  well  to  reduce  the  large  dose  of 
the  iodide  after  a  month,  and  then  to  continue  it  in  '25-grain  doses 
three  times  daily  for  two  or  three  months  longer.  If  free  elinilniition 
of  iodide  is  secured  by  the  use  of  laxalivi-s,  of  diurcties  (nf  which  water 
is  best),  and  of  warm  baths  daily,  it  can  he  taken  for  a  long  period. 

The  use  of  salvarsan  and  of  mercury  in  the  {>anLuyphilitic  diseases 
is  not  recommended.  They  have  no  effect  upon  the  course  of  tabes 
or  paresis.  In  tabes  Nonne  and  Sachs  affirm  that  the  symptoms  are 
oocasionally  relieved  temjMtrarily  by  salvarsan  ;  but  not  to  any  degree 
greater  than  by  the  use  of  mercury.  I  have  not  seen  any  liene6t 
resulting  from  its  use.  In  paresis  it  does  not  arrest  the  disease  and 
frequently  excites  attacks  of  violent  heailache  ami  mental  irritsbility. 
In  the  course  of  the  parasypbilitic  diseases  it  is  rare  to  observe  any 
active  syphilitic  process  and  it  is  only  when  such  a  process  appears 
that  I  would  use  either  salvarsau  or  mercury. 

■Km  Sncha,  McaiisJ  Rmwrd.  Fcti.  3,  1912. 
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Pathology.  —  A  remarkahlo  conHition  of  air  embolism  in  the  vcidh 
and  Kipillarit's  nf  the  Imiin  iin«l  s]»iii:il  ii>r<l  has  beon  found  as  the 
prinmrv  Ipsiori  in  ihest:  easan.  TIil-  suddeu  rolief  from  the  exira- 
ordiiiary  atmospheric  pressure  lias  the  same  eflPwt  on  the  lilood  that  it 
h&8  in  ciiiimpjipne  when  imcnrke<l ;  pis  is  ovulvwl  in  the  fluid.  Tlie 
■gas  pml)oli  a(!t  it.-  (ttlH-r  tiiiholi  :ict  in  Dhstnu-tin^  the  eirculotion  and 
pn>diuinK  «H-on(iaiy  irfarctionsand  coiiHen(nent  .wfteninjr.  Tiieexleni 
of  this  softening  uiuy  be  lar^  or  .snuiU  depending  upuu  tlic  size  of  the 

Flo.  29a. 


cunl  iiMjtulurd  I17  the  pRwrrtUw,    (Lorkiii.i 

vessel  bl(Kked  {Fig.  204).     In  tlie  majority  of  eaees  tlie  embcdl  aiw  of 
uiLcnimiupte  ttize  and    locatinj    in    lliy  aipillaries,   hence    tile     anjOA  of 
iufarctiuu  are  tniniiic,  and  as  the  ana8l<»raut*i8  is  sufficient  to  re^stab- 
lisl)  iheeiirulHtiou  and  nutritiun  there  is  a  rapid  rej^tonttinii  of  fuoiHiuti 
and  ft  progressive  rectivery.     In  otJier  (uu^es  where  the  in rarctioiiij  on- 
large  and  wher*>  softening  of  the  brain  or  eord  follnw,  tbvre   is   a  rap 
idly  fatal   Uirniinuiitin   ur  ;i  elin)uie  stnte  iif  ptiralvsis*  reoiaiiis.      TV 
leaione  in  the  citnl  resemble  thiitse  already  described  in  the  aeoticm  opt* 
myelnmalaeia  and  an?  nhrnvn  111  Fig.  21t6.      Tliere  are  )iomorrliiiecfi  in 
the  eord  diffusL-ly  seattered  and  surrounded  by  gniall  regions  of  Acwt 
myeliti.s.     There  is  ati   inHItnitinn  of  ihc  eord  by  small   e*-llH   and  It 
lymph'X-ytes,  and  the  dt^velopnu-nt  of  fatty  dcgoncration  boih   in  tk 
cells  aial  in  the  fibres  of  the  cord.      Vacvw>\yft  Vorm  on  tlie  curd.     Air 
iemlx)li  Imve  bt-en  fimiid   on   the  uu-mi\^vs  oV  the  mr*\  'm    i.'oacs  Tvl«i 
tirere  mpidly  filial.     In  (lie  ciuw^^^Ax  "wrvW**  a  tew  ihtya  thew  tf 
cnilxdi  are  not  found,  btU^^^^^^^^B>  'vUWp  eluui^ 

of  myc1onudiu-ia  are  i^fl^^^^^^^^^^B  -  li"^i..<.  .-^ 

cord  is  a  transveree^ 

Symptoms.  — 
within  a  short  timi 
into  the  ordinary  n 
menliuued  in  ttiu  on: 
chief  symptom  and  j,"^^^^*  ^^  ^ 
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the  patient  falls  to  llic  ground  auci  is  nimble  to  move  freely  on  account 
of  tJie  tlisc'oiwforl.  This  |)uiii  upiM-arH  to  he  loi-attKl  in  the  muscles, 
bciujt:  a  true  myulf^.  It  i»  usually  };eiier:il  but  o(;oa8ioimlly  Ia  limited 
to  the  muHcIeii  of  tiie  back,  H:>metimt!8  lo  (he  ttiti^fcles  of  a  single  limb. 
It  is  ntt^mded  by  cnnKiderable  tenderness  of  the  niUHcles  to  prf>>«ure 
and  any  uttempl  at  luuvenient  in»!ivjirt<*H  ibe  pain. 

I'ain  in  tlie  juint-s  is  nUi  ver\-  eummonly  felt  nnd  may  give  rise  to 
considenible  disability.  This  is  UfXt  iu  frequency  to  pain  in  the 
nius(Tl(«.  It  niny  Ik*  j^ueral,  ull  the  joints  being  aftected.  but  it  is 
ubtwlly  cuDRued  to  (lie  knees,  the  hips,  the  shoulders,  nnd  the  ellxiwfl. 
It  i^  not  attended  by  any  f*willing  or  n-dneAH,  or  Uvut,  and  therefore 
the  diMea>H!  eon  be  distinguisheii  from  onliniiry  rheiiniiitign). 

The  symptoms  next  in  frenueiK'y  lo  ihew  piiins  are  syinptome 
rolerable  Ut  the  esir.  These  are  wvere  ejinielie,  tinnitus  iiurium,  tleaf- 
neM,  and  Intense  vertigo,  tojieiher  with  the  nenw  of  prottnitiun  and 
vomiting  wlucrh  are  not  infiTijueni  areomjmiiinienta  of  disturlwd  circu- 
lation ill  tlieter.  Rupture  of  Uie  drum  hum  l>een  frecjuently  obser^'cd 
and  lumorrhages  from  the  ear  are  uot  uneomnion.  The  bearing  may 
be  teiu)H)nirily  impiiin-d,  btii  usually  in  the  course  of  ii  few  (hivs  tlie^c 
symptoms  subside  ai,d  ihe  |ioilieiit  reeoveiv  his  hearing  frmipletelv. 

Aiiolher  wt  ol' wyriiplimis  are  tlmw  relenible  to  the  nervous  system. 
They  arc  both  cerebnd  and  spinal.  The  oeix'bral  RjmptDms  consist  of 
headache,  priislratifai,  feelinpi  nf  faiiitness,  niiuwa,  vnniiiin^  and  ver- 
tijifo,  double  vision,  sometimes  sudden  bUnducH*'  or  deafness,  and  diffi- 
onlties  of  s|H'<'rh  and  nf  breathing.  Many  oises  have  been  olM^ervi-d  in 
which  u  monoplegia  or  beiuijilegia  hat*  ensued,  and  many  patients  have 
suHered.  from  attacks  of  aphasia,  either  motor  or  sensory.  Sometimes 
tlie  funeral  8viupt<ims  aecimipunying  the.««;  wrehnd  syniptums  are  sneh 
as  to  indicate  a  great  increase  <if  intnienmial  pressure,  the  pid.-«e  tension 
rising  to  200  or  over,  the  pult-c  Ix-ing  slow,,  re}*piniti<tTi8  stertcrous  or 
Cheyne-8tokeM  In  character.  .Several  cases  that  have  prewnted  such 
symptoms  have  been  operated  upon,  a  decomi)nssion  o^teration  for  the 
n-Iicf  (if  intnu-nntial  pn's-^ure  having  been  drme,  and  iu  these  eases  the 
dnni  lijis  Itulgt-d  and  on  npeuing  the  <bira  it  ha^^  )x>en  evident  that  an 
L-ti'nsiiin  of  Hiiid  into  ibe  veiitrieles  has  produced  this  great  pres^u^e. 
In  the  majority  of  instances  such  ileeompreswive  o]M.'rtttion8  have  not 
been  suoeesa-ful  in  saving  the  life  of  the  patient.  Yet  when  such 
syiiiptJjnis  oecur  it  seems  net.'essary  to  attempt  such  relief,  and  tapping 
the  ventrieles  is  to  be  attempted  if  lumbar  puncture  has  failed  to  relieve 
the  symptotoB.  Munv  |uitients  jiass  into  a  state  of  coma  after  these 
e<'rebrii1  symptoms  and  die,  but  in  srime  aim-n  a  gradual  recovery 
eui^ues  and  the  imtiints  may  reeover  entirely  or  may  be  left  with  only 
iBliglil  hi'inipli'gia  or  niotiupli'giR,  or  a  mild  apha^^ia. 

Thu  .«.;n.tl    it'niptnms'  arv:  as  iNimnion  as  the  i-erehral  Bymptome, 

die  caisson  the  patient  complains  of  severe  pains, 

in  the  legH  and  in  tlic  trunk,  oceasionally  in  the 

•  [Ktins  |Hirsist  for  many  ilays  tlinnigh  the  ill- 

in  their  intensity  tliose  of  tal>cs,     'CVw^j  laX*-'- 

■ngling  or  sensations  of  e'.VX  «t  \\vaX.   "^^^^"^^ 
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PELLAGRA. 

Pellagra  ^pelle,  skin,  agra,  rou^li)  is  an  acute  disease  character- 
izcni  by  gatitro-iute^tiimt,  skin,  and  nervous  symptoms,  progressive  in 
character,  subject  to  remissions,  but  of  a  chronic  nature. 

History. — The  disease  lias  been  known  in  Iialy  for  150  years  and 
has  been  steadily  iucreasitig  there,  as  it  is  said  that  over  100,000  cases 
oouur  anatially.  It  has  l)een  recognized  in  the  Unite<J  States  since 
1863,  and  it  is  now  believed  to  have  Iveen  the  csmsc  of  many  deaths  in 
the  prisons  and  ramps  in  the  >Sunth  during  our  Civil  War.  Within 
the  past  two  years  it  has  been  increosiug  rapidly  so  that  Ia.st  year  about 
10,000  cases  were  reported  in  various  parts  of  the  Southern  and 
Western  States. 

Etiology.  —  It  occurs  chiefly  in  the  spring  and  summer.  Sixty- 
five  \ycv  cent,  of  the  cases  are  women.  While  it  may  wcnr  at  any  ajfe, 
the  majority  of  cases  otiour  l>etweeti  the  ages  of  20  and  40,  An  aloo- 
holtc  habit  appears  to  predi.H|nifle  to  the  disease. 

It  has  Ijeen  genenillj-  supjioseil  that  the  diswise  occurs  in  cousofpience 
of  eating  corn  or  corn-meal,  calle<l  jxilenta  in  Italy,  which  is  mnsty  or 
contains  some  mould  or  bacterium.  The  reason  for  this  belief  is  that 
the  disease  appears  only  where  corn  is  grown  and  used  as  a  chief  article 
of  food,  but  only  uuder  conditions  wliere  the  com  is  not  free  from 
mould.  It  e«asft*  whftn  a  corn  diet  is  stopped.  It  does  not  prevail 
where  ooru  is  not  used  as  a  food.  The  poison  producing  it  is  unknown 
though  several  forms  of  bactt-ria  ;ind  mould  have  hevn  isolated  fn>m 
spoiled  corn  and  certain  chemical  |>nisons  are  knowu  to  be  jiresent  in 
spoiled  {"orn  wlilch  have  been  sup[K>se<l  to  have  Iwen  a  cause,  Ono 
author,  however,  Sambon,  believes  it  to  Iw  due  to  the  sting  of  the  sand- 
fly. He  claims  that  it  is  more  common  in  moist  places  near  the  water 
and  among  field  laborers  who  are  exposed  to  the  sting  of  the  fly.  He 
believes  that  the  fly  conveys  a  micro-organism  to  man,  just  as  the  mos- 
quito ix»nveys  the  malarial  organism  and  that  the  disease  is  due  to  Ibis 
organism  in  the  blowl.  After  acarefnl  review  of  thcf^e  theories  Nilea' 
inclines  to  the  6rst  hypothesis. 

Symptoms. — The  symptoms  of  the  disease  are  classified  under 
three  divi^ions,  gastric,  skin  and  nervous  symptoms.  In  the  majority 
of  instances  they  appear  in  the  order  namwl,  but  anyone  of  the  three 
may  usher  in  the  atlection.     When  it  is  fully  developed  all  are  pn-sent. 

The  ffuslrio  aj/atftionts  consist  of  a  loss  of  appetite,  burning  jviins  in 
the  stomach,  wuifiiderable  flatnlfucp,  acid  eructations  and  occa«iional 
vomiting,  and  a  coated  tongue,  the  edges  of  winch  are  smooth  and 
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ooossloDally  mre.  The  miiooiis  mtitiihrane  of  the  moutb  is  red  aad 
the  cormrs  of  the  month  bocoinc  itlceiated.  There  is  au  extra  flow  of 
saliva.  There  are  jtaiiis  in  the  ainldinen,  considerable  gas  in  the  in- 
le»tiiips  am]  a  walery  diarrlicea,  alteiidiHl  hy  u  peculiar  cltaracteristic 
odor,  and  by  difficulty  in  the  cxmtrol  of  the  retftuni. 

The  «kiK  Hi/mjjiottu!  anitsist  of  iiii  crytlienia  with  considerable  ewell- 
ing  of  the  skin,  esj>ecial]y  upon  tlie  li!ni(is  itnd  ft-et  umi  on  the  extensor 
surface  of  the  arnia  and  It'gs  which  ajtpvaiw  synitnetrically,  and  is 
sharply  marked  from  the  normal  skio  by  lines  of  division.  This 
eruption  as  it  goei*  on  leads  to  a  thickeain^;  an<l  rough  apjiearanee  of 
the  Hkin  which  biHMinieH  dark  and  even  Maek,  is  thrown  into  fnlds  and 
is  very  hanl.  It  burns  but  it  doi-s  not  itch.  It  extends  to  the  face 
and  to  the  trunk  in  patches.  When  thin  eniptinn  fadeft,  tlie  skin 
desfjunniates,  occiisiunally  leaving  deep  scare,  occasionally  healing  till 
no  trace  remains  of  the  eruption. 

The  tu-rcom  /(pmptoins  are  first  burning  pains  in  the  extrcraitiea  with 
forrnicalion,  tremor  of  the  hands,  gradually  increasing  weakneps  and 
difficulty  of  Diovemeiit  and  contracture  in  tfie  nniscles,  occasional  anaes- 
thesia in  the  alfeeteil  Kkin,  roughening  and  thickening  of  the  nailti,  an 
incnuise  of  reflexes,  but  no  change  in  the  electrical  renetion  of  iho 
muscles.  These  indicate  an  involvent  of  the  jR-riphenil  nerves.  Symp- 
toms refenilUe  tn  the  cent  nd  nervous  system  are  also  present.  Headache, 
general  malaiiw,  sense  of  indefinite  distress  and  vertigo  are  frequent 
complaints.  8pasms  in  the  legs,  arms  and  back  occasionally  occur. 
Distiirljance  of  siKtrh  is  fn-tpienlly  romplaine<l  of,  not  a  true  apliasin 
but  a  ihiekncssi  of  speech  aitd  a  weakness  of  the  voice.  Pupils  are 
usually  nurmal  and  rend  to  light.  There  is  no  strubi.sinti!^  or  nyslng- 
nuis.  The  penvptlon  throngli  the  senses  is  rather  <lidl  but  this  is  prob- 
ably owing  tu  thft  menial  condition  rather  than  to  nny  defect  of  the 
senses.  Slight  ataxia  in  walking  and  swaying  with  the  eyes  closed  has 
been  occasionally  rec\>nleil. 

The  meuUiI  nyuipUnux  are  as  noticeable  as  the  nervous  symptoms. 
Depression  of  spirit.s,  irritid>ility  of  temper  and  inability  to  fix  tlie  at- 
tention, unusual  aiilipiithieK,  oct^utinnul  morbid  fears  and  suicidal  im- 
pulses are  coinplaintHl  of  in  the  majority  of  cases.  The  memory  is  im- 
paired and  the  [x>wer  of  attention  is  imjwrfcct.  IVhisioui-  and  hallucl- 
nations  occur  in  about  a  fifth  of  the  caises.  The  hallucinations  are  of 
sight  and  hearing.  The  delusions  as  a  rule  are  of  a  depressed  nature, 
of  danger  anti  of  persecution.  The  prevailing  mental  state  is  one  of 
appreliension,  anxiety  and  depression.  There  is  an  un<liie  emotiimal 
irritability  and  tlie  {uitients  are  prone  to  onlbnrstt  of  tem|>er  and  to 
excessive  weeping.  The  facial  expn^sion  is  one  oi  melancholia^  but 
the  patients  do  not  repmach  themselves  as  a  true  melancholic  does,  and 
the  danger  of  sniciile  is  ninrh  le»*  than  in  ntelancholia.  Many  of  these 
patients  drift  into  the  liniatic  asylums  in  the  last  stage  of  the  disease 
and  their  eases  are  rtwognized  as  ditfering  from  those  of  the  typical 
insanities.' 
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Course.  — The  disease  b^ins  gradually  with  symptoms  chiefiy  of 
malaitfv,  tudefinilc  [Niins  and  indigestion  wliieli  form  q  prodromal  slagc 
lastinj;  sevL-nil  months.  This  is  nsnally  followed  by  the  stage  of 
erythema  when  tlie  eruption  appears  and  rapidly  develops,  and  in  ihis 
stage  the  gnstro-intestinal  symptuma  become  more  acute.  This  $tage 
may  last  lor  several  weekis  or  moatha  and  is  followed  by  the  stage  of 
depressinn  with  the  development  of  the  nervous  and  mental  symptoms 
which  »'oem  t(j  be  the  cnlminutioii  of  the  [H>i8oii.  A  ft-ver  is  not  present. 
When  the  oundUion  ia  fully  developed  it  may  remain  stationary  for 
several  montiis  lunl  then  under  appropriate  diet  »ni1  treutmeiit  bi>giu 
to  subside.  Almost  all  the  symptoms  disappear  gradually  and  tiie 
I>atient  may  remain  well  for  some  time  but  ii  recurrence  of  the  symptoms 
is  alM-ays  sure  to  occur,  usually  m  the  spring  or  summer  time.  After 
two  or  three  periods  of  remtssioD  the  oonditioD  becomes  clironic  and 
the  mental  change  permanent 

Prog^OSiB.  —  About  13  per  cent,  of  the  patients  die  in  the  first 
attack  of  the  disease,  about  10  per  cent,  recover  |HM'iiiaiientIy  after  a 
light  attack.  The  remainder  go  on  to  a  scries  of  attacks  with  remis- 
sions and  6nally  become  chronic  mvalid^,  many  of  them  drifting  into 
insane  asylums. 

Treatment.  —  The  most  important  measures  to  com1>at  the  diseaae 
are  the  removal  of  the  patient  to  a  cold  climate  where  he  is  to  take  np 
his  jM-nnaiu'iit  nr.Milence ;  and  a  change  of  diet  in  such  a  way  as  to 
climiniite  all  preparations  of  corn.  To  increase  the  nutrition  in  every 
possible  uay  by  carefully  regulated  diet  and  by  aids  to  digestion,  Is 
part  of  the  duty  of  the  physician.  Arsenic  and  chloride  of  sixlinm  are 
to  be  used  freely  and  persistently.  Recently  some  favorable  effect* 
have  l>pen  noticed  from  the  nse  of  atoxyl  given  hyi>odermieally  every 
second  day  in  ^  grain  doi^c  gratlually  increased  In  three  grains,  Uro- 
tropiu  has  been  useil  in  doses  of  ten  gniins  four  times  a  day  with  some 
success.  The  irritation  of  the  stomach  and  intestines  can  be  mitigated 
by  large  doses  of  bismuth  and  oxalate  of  cerium.  The  burning  i^'nm- 
tions  of  tlie  skjn  can  be  benefited  by  powders  and  by  oxide  of  zinc 
ointment,  but  the  course  of  the  skin  disease  does  not  appear  to  be 
influenced  by  local  treatment.  The  nervous  symptoms  may  be  miti- 
gated by  the  use  of  bromides  and  coal  tar  products. 
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Etiology.  —  Persons  who  have  worked  in  caissons  or  in  deep  mines 
uudiT  hi^li  uCiuuf-plieric  pressure,  ur  under  the  seii  in  divers*  ^ai'uieuts 
under  high  atmospheric  pressure,  are  occosioually  tieizcd  with  paralysis 
on  eoiuing  out  into  the  onlinar^'  air.  This  paralysis  has,  therefore, 
bwii  ftwiribed  tn  the  sudden  change  of  atnioi^pheric  pressure,  it  being 
supiKJseii  that  the  system  aceiistoms  itself  to  a  very  much  iucreitscd 
pres.snre — say  of  four  tn  six  utmuspheres — -without  diftieulty,  but  that 
the  siuMen  n-moval  of  this  m  the  i^iise  iif  tJie  pamlysis^  Hence,  at  the 
present  time,  where  individuals  have  to  work  subjected  to  such  pres- 
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flares  provision  is  nsutlly  made  to  remove  this  pre«sure  verj'  slowly. 
Thus  nio<Iem  mines  and  caissons  have  several  intermediate  chambers 
in  which  the  workmen  are  advised  to  remain  fr)r  one  hour  or  more, 
thus  aecustominp  themselves  gradually  to  the  ordinary  atmosphere, 
and  if  this  pree^iution  is  ohservixl  no  ill  results  follow. 

It  has  been  found  that  ordinary  healthy  men  of  good  liabits  are  very 
mueh  less  liable  to  the  diweawe  ihaii  men  who  indulge  In  ale^ihul  freely,  or 
who  liave  some  form  of  heart  or  kidney  disease,  or  who  are  ven*  fl^y. 
Workmen  gradually  become  accustomed  to  endure  pressure,  and  hence 
there  is  a  greater  djuigcr  for  new  bauds  than  for  tlic  older  workmen. 

701 


70S 


CATSSOy  DISSASS. 


Pathology.  —  A  rpmarkoble  condition  of  air  einbulii>m  iu  the  veins 
and  capillHrii'B  of  the  liniiti  uiid  spinal  eord  has  been  found  as  tlie 
prinmrv  leriion  in  iht^so  rii5cf».  Tlif  snddpii  rolicf  fn>ni  the  extra- 
onlinary  atmospheric  pressure  hjis  the  same  effccl  nii  the  hloo<l  that  it 
has  in  champaji^ne  when  uncorked  ;  jpis  is  evnlved  in  the  fluid.  Tlie 
gafl  emlMili  net  ns  other  emboli  act  in  obstructing  the  eirculation  and 
prTHlnciii^  wiiiiidiiry  infarctions  and  coni^viuent  softoniuK.  Tlieexttsnt 
of  this  solleuing  amy  be  large  or  small  depending  upon  the  size  of  the 
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vessel  blocked  (Fig.  294).  Iu  the  majority  of  ca»eti  the  emboli  are  of 
micruiwopic  sixe  and  UK;utod  in  tiie  capillaries,  hence  the  aruifl  of 
infarction  are  niiiiuie,  and  a.s  ihc  anastomosis  is  suftiiient  to  rct'stali- 
\\ah  the  ctrciilaUon  and  nuintion  tJiere  in  a  rapid  rcxlonitinu  of  funetiou 
and  a  prognwive  recovery.  In  oilier  cn^eti  where  the  infiirrlions  are 
largr  and  when*  softening  of  tJie  brain  or  L-ionl  follow,  there  is  a  rap- 
itily  fatal  icrtiniuuion  or  a  elironic  stjite  of  {umilyMt*  remains.  The 
lesions  in  the  cord  n-sembU'  tli<i*e  alrcjidy  dcscril^ed  in  the  w?ciiou  upon 
myelomalacia  anil  aro  shown  in  Vi^.  2lt5,  There  are  hemt<rrhages  iu 
tlie  cord  diffti^-ly  muittered  and  stirroundud  by  Himll  ixigioiis  of  ooule 
niveliti.'*.  There  is  an  infiltnilion  of  the  com!  by  smjill  ttlJs  and  by 
lynipluH-ytcs,  antl  the  development  of  fatty  dep-nemtion  both  in  tlie 
oelU  and  in  the  fibn-*  of  the  (ninl.  V»cu«1ks  form  on  the  eord.  Air 
emboU  have  been  found  on  tlie  meninges  of  tlie  evrd  iu  cases  which 
were  rapidly  fatal.  In  the  cases  which  survive  a  few  days  these  air 
emlioli  are  not  found,  but  the  infaretiouH  and  the  degenerative  rhangea 
of  myelonwiacia  are  everywhere  seen.  0<'cai*ionally  the  lesion  in  the 
cord   i^  a  transverse  one  only  ;   Ufuajly  it  is  ilisseminated  widely. 

Bymptonu.  —  The  symptoms  of  the  diiteAse  develop  very  rapidly 
within  a  short  time  afWr  the  exit  of  the  iiKlividual  from  tlic  caissoD 
into  the  ordinary  air.  These  fiyinpt^ims  am  very  niitnerous  and  are 
mentioned  in  tliu  onler  uf  freijuciicy  of  their  occurrence.  Pain  is  tlie 
chief  symptom  and  is  usually  felt  iu  tlie  back  and  in  the  limbs,  so  tlut 
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the  putit^ut  tiillti  to  the  ^mimd  and  i«  unable  to  move  freely  on  account 
of  tJie  disfomt'ort.  This  pain  aj)]>ear8  to  Ik  lot^ted  in  the  niiisfiU-s, 
beiug  u  true  my:ilgiu.  It  is  usimlly  goneral  but  ix-.(«>iiuti.illy  is  liniitod 
to  tlic  niUAcles  of  the  back,  H)Qu-.tinttJs  (o  the  muscles  of  a  tfingle  limb. 
It  is  Attended  by  «xiiisidenihle  t<-*inlLTneftK  of  the  DiUHcJett  to  pre>»urc 
and  any  attemjit  at  riiuvcim-nt  iiUTrxsiw.*!*  tlie  puin. 

i*!iiii  ill  the  jdiiiiH  is  aUt  ven*  <umra«jnly  Jell  and  niay  give  rise  to 
cuDsidcrablc  disability.  This  is  next  in  lrec(U('ncy  t»  iwin  in  tJie 
muscles.  It  may  be  jrt^ucnd,  all  the  jointp  \yeinff  aft'eete*!,  but  it  is 
usually  confined  X»  tlie  knees,  Htv  hips,  the  chouKleris.  and  the  elbows. 
It  is  not  attended  by  any  swelling  nr  n'diie>w,  nr  hwit,  and  therefore 
the  diseusi'  ean  be  distin^uisliiHl  from  ordinary  rheumatitstn. 

The  syniptonw  next  in  fretpiency  to  thew:  luiins  hit  symptoms 
refentlile  to  the  wir.  These  arc  severe  earache,  tinnitus  anritim,  deaf- 
ness, and  intense  vertigo,  together  with  the  wnse  of  pnjutnitiun  and 
vomiting  wliieh  an'  not  infretiuent  a(H^>in|>aniMients  of  dititnrlM^d  eireu- 
latiim  in  the  *ar,  Knptiire  of  the  drum  has  been  frequently  olwserved 
and  hemorrhage**  from  the  <'ur  are  not  uueommnu.  The  hearing  may 
be  teniponirtly  inipiilrtil,  bin  uMially  in  l}i<>  eniirse  of  ti  IV'M'  thxys  these 
symptoms  mibside  in  tl  the  puiieiit  recovers  his  hcarinjr  eonipletely. 

Another  set  of  sviiiploins  are  lh<»se  n-ferahle  lo  the  nervous  system. 
They  are  both  cewbnil  and  spinal.  The  eercbnil  symptoms  eunsist  of 
headache,  prostnitiun,  teeliop;  of  faintuess,  nausea,  vondlin^  and  ver- 
tigo, doidile  vision,  s>metinu's  sudden  htindnesw  or  d«if»e«s,  and  diffi- 
culties of  siwceli  iind  of  Unuithinj;,  Many  ciim's  have  been  observed  in 
which  a  monoplcj:tu  or  hemiplegia  Iihs  ent-ned,  and  many  patients  have 
sufTered  frtmi  attacks  of  aphaiiiu,  either  motor  or  sensory.  Sometimes 
the  ^neral  symptoms  aeeomiHinying  these  cerebral  syiiiploms  are  such 
as  to  indicate  a  great  inensise  of  intracranial  prcsjiurc,  the  i)ult*e  tension 
rising  to  200  or  over,  the  pulse  being  slow,  respirations  sterterous  nr 
Cheyne-Stokes  in  ehuraeter.  Several  cases  that  have  presented  such 
symptoms  have  b«MMi  operated  upon,  a  deeonipression  ojieratlon  for  the 
relief  of  intnicnniial  presson*  having  tn-en  di»ne,  and  in  thewc  case*  the 
dura  has  bulged  and  on  fipening  tlie  duni  it  has  Ir-c-h  eviileiil  that  an 
eO'usion  of  fluid  into  the  ventricles  has  pnuhuTd  this  gmil  pressure. 
In  the  majority  oi"  instances  such  decompressive  openilions  Imve  not 
been  suocessful  in  saving  Um*  life  of  the  {mticnt.  Yet  when  such 
sj-mptoms  (Hieiir  it  seems  neoe»wary  to  attempt  such  relief,  arul  tapping 
the  ventrich-s  is  to  Ik*  attempted  if  hinibar  punrtim>  has  faih-d  to  relieve 
the  symptoms.  Manv  |intietits  |ti)ss  into  a  state  of  cfima  aHer  these 
ccinebral  symptoms  and  die,  but  in  »imie  «tBes  a  grailual  nrt^ovcry 
eosnes  and  tlie  fiatieiits  may  recover  entirely  or  may  lie  left  with  only 
a  slight  hemiplegia  or  monoplegia,  or  a  inilil  aphasia. 

The  s-])inal  sj'raptoms-  are  as  rnniinon  as  the  cerebral  sj-mptoma. 
Si^m  after  exit  fmm  the  odHSon  the  patient  complains  of  severe  pains, 
which  are  usually  felt  in  the  legs  and  in  the  trimk,  iKK^Lsionully  in  the 
arms  and  back,  and  thesis  (tains  persist  for  many  days  thniugh  the  ill- 
ness. The  [Kiiiis  n.-sen)iilc  in  their  intensity  those  of  talus*.  They  are 
ttttcuded  by  uumbnesst  and  tingling  or  seusutioas  of  cold  or  heat,    Soon 
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aflcr  the  onset  of  pain  a  feeling  of  weakness  develops  in  the  legs,  whieh 
goes  on  rapidly  to  ii  rondition  of  jiaralynis,  lK>th  \efpi  In-ing  totally  par- 
a!yw-*d,  wiUi  loss  of  eoiitrol  of  the  sphinctert*.  A  neei^theifia  ixxtonipaniea 
the  jHiralyfiis  and  extimdft  a  variable  height  U|Hm  the  trunk.  In  the 
majority  of  instances  the  paralysis  does  not  extend  to  the  arim*,  Imt 
oecaaiotinlly  thejse  alt«j  arc  affecle<l  and  then  the  patient  \b  totally  par- 
alyzifl  ami  aniesthptic  even  np  to  the  ntTk.  In  one  esiee  ohst'rve<l  hy 
me  all  (he  rausc-Ie*  below  the  deltoid  were  completely  paralyzed  for 
four  days,  but  the  anaesthesia  did  not  extend  above  tlie  eighth  rib.  Id 
lhi8  ease  a  grathml  nvover}*  ensue<l  and  a^or  two  raontJia  the  man  had 
entirelv*  recovereil.  Variations  in  dt^reo  in  alt  these  symptoms  have 
I>et;n  ol»HTve<l.  The  nuijui-itv  of  the  palieiils  develop  the  most  oom- 
pletc  paralysis  within  a  few  hours.  In  some  eases  the  syni])tnm»  snlj- 
side  88  rapidly  as  they  have  develojie<l^  and  within  a  week  the  patient 
is  up  and  alH)Ut.  In  other  cases,  however,  many  sptual  symptoms 
renuiin  and  after  a  mi>nth  some  of  these  p:itient«  present  all  the  symp- 
toms of  tabes.  In  other  eases  the  symptoms  are  those  of  lateral  scler- 
osis only,  anrl  in  still  other  cases  the  symptoms  are  those  of  a  general- 
ized myelitU.  In  fatal  cases  the  IcMions  of  all  these  three  spinal  di^ 
eases  have  been  tonud  at  the  iiiiti>psy.  The  pmgnosis,  however,  in  the 
cases  of  Hpinal-eonl  tifleetion  develojnng  af\er  raisson  disease  is  dis- 
tinctly better  than  when  such  symptoms  develop  under  other  circum- 
stances, and  if  the  patients  are  promptly  treate<l  many  recover  who, 
under  other  circunifitanees,  would  have  gone  on  to  death  or  to  a  state 
of  ehmnie  invnliilisni.' 

The  i>auses  of  death,  as  in  acute  myelitis,  are  usually  cystitis,  bed- 
sores, or  pneiiriLoiiia. 

Diagnosis. — The  diagnosis  of  the  disease  rests  upon  ascertaining 
whether  tliL*  |KiLieul  afflieteil  has  Imwh  subjected  to  high  atmospheric 
pres-jure  and  then  has  come  hack  into  the  air  very  suddenlv. 

Treatment. —  \  knowle<igc  of  the  cause  of  this  aflV-etJon  should 
lead  eniph>yerfl  u*  warn  tlieir  workmen  against  coming  immediately 
from  n  high  to  a  low  atmospheric  pressurt'  and  should  make  it  incum- 
tteut  in  all  works  to  luive  a  graduated  series  of  chambers  tliniugli  which 
the  lalwirers  should  lie  made  to  puiw  fnmi  a  higher  to  a  lower  pressure. 
When  the  sympt^jms  have  developed  it  has  l>een  recommended  to  imme- 
diately return  the  patient  to  the  enisson  or  to  plaee  him  in  n  pneumatic 
cabinet  where  a  high  atmospherie  pressure  can  l>c  immediately  pn>- 
doocd,  and  then,  by  a  gradual  nHiuetion  of  the  pressure,  to  noeustom 
him  t*>  the  onllnarv'  atmnsphen-.  Siieli  a  jineunuiltc  cabinet  shonhl 
always  be  aeeessible  in  works  or  mines  where  lalMtrers  are  subject  to 
this  diseaae.  When  this  is  not  foisible  it  has  been  recommended  by 
those  who  have  experience  in  this  aSuction  that  large  dt^ses  of  ergot, 
i>ue  drachm  everv  hour  or  ever.'  two  hours,  slmuld  l>e  given.  Ilandag- 
ing  the  limits  tightly  with  au  ICsmnroh  bandage,  and  thus  confining  the 
blood  to  the  larger  cavitietr,  hasl>et.>n  empluyeil  with  good  effect.  Ijiter 
UD  the  treatment  should  be  tlial  for  aiTUte  myelitis. 

<  See  '*  Lnftamrk  Erknnkangcn/*  br  B.  lUUo',  W.  Ma^r,  uid  IL  Tua  B^uotten. 
—  A.  Holder,  Vienna,  lUOO. 


CHAPTER   XL. 

PACHYMENTNCJITIH   AND   MKyiNGEAL   HEMOltKHAtlE. 

Pachvmexisgitis  or  inflnmrnntion  of  (he  dura  mater,  may  be  lim- 
itcil  to  iIh;  iTxU'rnal  or  to  Uic  intcraal  surface  of  the  dura,  or  may  in- 
volve both  tfurfiuie**  at  oncxv 


PAOHTHENINOITIS  EXTERNA. 

Pacliyinemn^itiij  exU'nm  w;ciirs  as  u  rx-siilt  uf  fnit'tures  of  the  skull, 
or  follows  any  diaeosc  of  the  bonc«  of  the  craaium,  such  m  caries, 
especially  atU-r  cur  disisuw,  syphilitic  exostoses,  tumors  iuvadiug  the 
l><>nes,  and  cryaipelus  of  the  face. 

In  septic  cas^•A  it  may  lejul  to  the  formation  of  an  abscess  l:>etween 
tlic  dura  and  the  bone.  The  ouly  aymptomA  produced  an]  thotfe  of  Uie 
orif^nal  causative  diseast*,  and  hNinl  pain,  wliicb  may  be  increased  by 
pressure  and  by  [K'n-UfMion.  lu  ihejfc  caxes  trcphiuiog  will  li-ud  to  tbe 
e\'acuatioii  of  the  pus. 

It  may  take  the  I'onu  of  a  eoiiuectivc-tissue  proHferatiuti,  causing  a 
thiickeninp  which  is  pt*rraanent. 

In  a  few  casm  a  firm  adhesion  between  tlie  dura  and  the  cranial 
Imnes,  with  the  prmluctjon  of  bony  deposits  and  a  iiolidifii>al.i(m  of  tlie 
iliploe,  has  Inten  found.  This  may  (Xirtir  in  eairly  life  and  Uwi  to  the 
development  of  ehrouic  headache  with  many  nenraatlienic  and  hys- 
terical symptoms  which  resist  uU  furma  of  treatJiicnU 

FACETllfENINOITIB  INTERNA. 

EtioloifJ. — T])is  diseiise  may  result  from  the  Siime  causes  as  pacliy- 
meniniiitis  externa,  especially  fn»m  trauma,  or  may  be  a  sefjuel  uf  it. 
It  is  never  |KJw-iljle  in  life  to  distin^iish  sharply  between  the  two  con- 
ditions. It  may  be  a  .setiuel  of  sunstroke.  It  has  iK^n  found  in  many 
cases  of  clirouic  insanity,  especially  in  [Kiretic  and  senile  dementia.  It 
has  been  ascribed  to  chronic  alcoholism.  It  has  been  f^>und  in  cases 
of  purpura  and  iu  persous  dying  of  various  infectious  and  wasting  dis- 
eases ;  a  causal  connection,  however,  has  not  been  establighud.  It  may 
l)e  due  to  syphilis. 

Fathologfy. — The  result  of  an  inflammation  of  the  inner  layer  of 
tlie  dura  is  the  production  of  a  thin  vast-ular  mcmbrauc  covering  it 
like  a  veil.  The  vessels  in  this  are  extremely  delicate  and  rupture 
easily.  As  a  result  a  hieuiatoma  forms,  flat  and  thin,  but  of  sufficient 
size  to  compress  the  bmin  bcoentii  and  to  cause  symptoms.  Some 
palholo^sts  believe  that  in  cases  of  hiematoma  tlie  hemorrluge  from 
4ft  703 
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congested  vessels  ot^curs  first,  Ihen  the  clot  becomes  organized  and 
adhotvnt  to  the  diini,  and  timn  new  vt-Maels  form  in  it,  Beviin  I^ewis 
bt'Iiovct*  tins  to  W'  tli«  iiivariaiilo  cji«e  in  the  (rhroiiic  insiiiie.  The  new 
UK-mlinme  niay  \n-  limlied  in  pxl^ut  or  ijuitc  lurgL*.  It  iimy  lie  on  any 
piirl  of  ihf  diinu  If  tlif  cundiliuii  got'-S  on  fur  s<imi;  time  »*?vend  lavrre  of 
new  tissue  nuiy  fono  until  thednraisscvcnil  tinu*sitsordiQun'thickueB8, 
In  Huch  u  thickentnl  minus  of  layers  fl:it  luenuilonmta  ure  ot^eii  found. 
The  affc  of  the  various  layers  can  be  determined  by  tlieir  dejrree  of 
hait)iuwi4  iiiid  ViiftiuLirity.  In  l]ie  older,  dei'|>er  hiyers  thi-re  may  be 
thin  di'pojiiit*!  of  Ihhio.  In  tlu^  Kn]H'rfiri:d  layers  there  i«  ntH-ftsionally 
un  iidlii'sidu  to  the  pia.  This  is  the  condition  found  iu  elimnic  aloi>- 
hiili.siii  :iiid  in  lermlnul  demcutia. 

Symptoms.  —  Tlie  disuuBe  maybe  present  for  years  as  a  eh  runic 
condition,  cjtusing  dull  lu'udached  only  or  t>li{^ht  ditlk-ulty  in  thiukiug, 
liirith  impnircNl  meniorj',  and  may  m>t  be  diaf^osticatf^  It  i**  by  the 
txwurrence  of  tlie  hemorrlmfjes  which  prodwe  symptoms  of  a  tempttrary 
a|>nplexy  that  the  suspieion  may  be  awakened  of  n  pachymeningitis 
henmrrliujfica.  ThuK  an  almliulii-  Kubjii-t  vvlui  iiad  had  a  rinnstn)kc  and 
had  nt  voriona  linieA  suffere<I  from  Mows  on  the  head  complained  for 
some  wwks  of  wvciv  hiinlaehi-j*,  mul  siuhlenly  had  an  iiUai^k  of  left 
homiple>riii  attended  by  vuniitinfi;  and  a  ^hort  jfcnenil  couvuli«ion.  Id 
tlie  ci>un*e  o{  two  weeks  all  t<igns  of  the  hemiplegia  f(ibt<ided  and  it  was 
evident  that  no  destruction  of  bniin  tiAnue  had  nccnrred.  His  head- 
aches ix>ntinued  and  four  months  after  the  first  attack  a  second  with 
riglit  hemiple^  and  aphiu^ia  otvnrred  which  pntved  fatal.  The  au- 
to|»sy  shiiwcil  an  extensive  jMichymeninjiilis  interna  witii  a  larpe  recent 
hiematonia  on  the  lefV  side  and  evidcntu-s  of  an  old  one  on  the  ri^ht 
side.  In  any  axae  where  apoplectic  symptoms  occur  anil  mibside 
rapidly  the  possibility  of  hietnatoma  must  lie  considered.  During  the 
attack  and  immediately  af\er  it  the  diaj^nosis  of  apoplexy  is  the  only 
one  pi>^sihle.  The  pupil  is  dilatctl  on  tlie  side  of  lection,  the  head 
antl  eyes  nmy  turn  toward  the  lesion,  and  a  rigid  state  uf  the  limbs  may 
exist  for  some  hours  allcr  die  attack. 

The  course  of  a  case  in  pachymcninj^tis  is  wmctimea  very  slow. 
The  patient  nuiy  suffer  for  wveral  years  fn->m  <x'<'asional  attacks  of 
severe  headaclie  lu.«tin^  several  ^lays  antl  tlieu  trradually  sul>sidiug,  but 
Uiiving  him  with  disagreeable  cerebral  sensitions  and  a  semM>  of  inability 
to  do  his  work.  He  may  \tv  aware  of  difHeulty  in  fixing  his  attentiou 
ui>on  biisim«s  or  matters  of  im[MirtiiDce,  and  may  suffer  from  difficulty 
in  n-^-tdhviing  n^n-nt  events.  He  may  nuiiiifest  all  the  synipinmstiT 
cerebral  neurnsihenia  with  i)c<.'])si*tna1  attacks  of  vertigo  and  pnif-tra- 
tkiD.  As  lime  px-s  on  he  may  have  sudden  attacks  of  uiKvuscioiisDras. 
with  or  withikut  twitching  of  a  general  charuclor  of  the  Umb^.  or  with 
a  (rue  Jncksonian  epileptic  attack,  and  af^er  such  an  attack  Iw  may  be 
rau<-h  pntstmte«l  for  ten  days  or  two  weeks,  bein^  c<imfa»«ed  mentally, 
oralm<H^  ptujiinms,  or  bein^  wry  irritable  ami  ri-?*tliwi.  Tlien  all  ifieee 
symptoms  may  subisidc  and  he  may  n-tum  to  a  state  «>f  apjiarcDt  healdi 
ud  tnn  be  able  to  go  back  to  busiues^     But  even  wlicn  Hppnreotly 
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well  he  will  l>e  kaowa  by  thnae  who  are  tnoflt  intimately  a.ssociated 
with  him  to  nhnw  some  chancres  in  (lisposttiim  and  chanictcr  whit^hare 
imtintural.  At^r  a  [wrimi  varj'ing  irnm  six  innnthA  to  a  ywir  the 
Iiwiilat'hes  may  rt-iippear,  nonvulAioiii^  may  be  R'|R-;itf<l,  anrl  inability 
to  tliiuk  and  remcmlKT  may  ntjaiii  be<_M)m»*  notii^'ubU'.  Attacks  of 
homip]^-);!:!,  or  of  heniinnopsia,  or  uf  apha-sia  iiiav  follow,  and  the 
patient  may  apiiii  l»e  iwhirtHl  lo  a  stato  ol"  iiivaliilisin.  It  is  seldom 
that  two  remlstiions  oceur,  but  they  have  been  observLil.  Fiually,  all 
the  !iiymptonu4  become  iuteusified,  llie  headacihe  btn-omcH  oiniiiiiiiiiig, 
the  mcnt;d  diilne^s  l)e(Xfmes  more  niarktMl,  and  the  (Kitiitnt  ic4  obli^^ed 
to  j^o  to  l>e.l,  where  he  lies  in  a  stile  of  semi-stii|M»r  tor  wr-ckft  or  even 
moaths.  Ill  tJiis  (nmdition  lie  van  Ik*  arinis«'d,  will  annwi-r  rfiinple 
<pie.stioii!4,  but  hIiows  no  iuu.TL>Mt  in  hit!  Kurr<aiiidii]^  or  in  bis  family, 
and  is  iudilTcreTit  tu  bis  own  cundtlioii.  He  will  take  lbo<l  when  it  is 
offered,  but  seems  to  live  in  a  daze<l  (Condition,  and  is  very  likely  to 
ne^lec!t  ordinary  eleanlitiess.  He  sh'eps  htavily  in  ibe  daytime  and  is 
wakefid  at  night,  and  very  ofVen  has  a  muttering  delirium  during  the 
ni;:;ht ;  at.  times  •^tartiii^  up  in  a  ntate  of  alarm  ;  at  times  crying  out  as  if 
in  piiin,  and  iit  l.imi'.'<  lK>ing  rfStlcssniul  [h'MroniS  id'  getting  up  aiKl  going 
out.  A  general  condition  of  motor  weakness  gradually  develops,  even 
when  tlie  paiieiii  thu'tt  not  show  llie  trace;)  of  a[>ople<'(ie  attark.<<.  His 
movement.-^  bet^me  uuecrtaiu  and  ataxic,  witli  oHisiilerable  tremor  of 
the  extremities  and  even  of  tlie  entire  luxly.  In  getting  up  out  of 
hed  he  will  do  so  in  a  I'pcble  manner,  with  mueh  tremhliiig  and  shaking 
of  the  trunk,  -Mul  it  seems  liiHienlt  for  liiin  lo  retain  Ins  babinee  or  to 
stand  alone^  oseillating  iiioveiiKTitis  oi'  the  IiimIv  and  of  the  head  being 
constant.  When  he  is  up  he  seems  unable  to  decide  what  to  do, 
whetlier  to  remain  standing  or  lo  ait  down,  and  acts  in  a  dawKl  manaer. 
Tiiero  is  rarely  any  loss  of  sensibility  to  toueh,  lempenUnre,  or  pain, 
hut  5ometinu*^  the  patient  ap{)ean;  to  l>e  deaf,  and  in  some  casea  the 
eyesight  is  aflW-ted. 

The  [lAtient  may  remain  in  this  condition  for  several  wcelca,  grad- 
ually losing  strength  and  weight,  lunl  fniidly  dying  of  t^ome  cvmipl!- 
tiation,  sueh  iw  obstinate  eonstipsition,  evstitis,  nr  bed-stire-^.  A  pro- 
gressive cmjieiation  and  a  »Ti>ndition  of  extreme  anremia  or  of  nephritis 
are  not  uneoiniuonly  obsen'ed  in  the  course  of  the  iUseaj»e. 

Optic  oeuritis  has  l>een  oeeasionally  found.  Id  tliese  easee  brain 
timitir  may  Ik?  sns|ieeted  ami  cannot  l>e  excluded. 

Treatment.  —  It  is  so  seldom  that  one  <-an  make  a  diagiH>sis  of 
paelivnien{n<nti8  interna  hcmorrlingien  that  it  isiilmost  futile  to  apeak 
of  Ln.'atnHMit,  Tee  to  the  bead,  or,  iH'tier,  applii^itiiais  uf  tbe  acttial 
cautery,  may  relieve  the  headaebe.  Purgatives  of  a  drastie  kinil  may 
also  l>c  ase<l.  MTien  an  attack  of  an  apopUrtie  natuR'  occurs  it  is  to 
be  treale*!  as  a  cerebral  hemorrhage.  It  is  nin.'ly  ]>ossible  to  o|»erate 
for  the  removal  of  such  a  hemorrhage  at  tbe  time  of  it*t  oecurrenee. 
There  may  be  indicationa  which  jtistiCy  an  opemtiou  Liter,  ns  in  the 
following  ease : 

A  child,  aged  nine  yeunn,  had  a  severe  fall  on  tbe  head,  that  was  fol- 
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lowed  by  (X>ina  lastiag  wveral  hours,  af^cr  which  a  left  heniiplej^n  was 
diwovered.  This  sitbsidetl  t-iilirely  iu  ihe  course  of  two  weeks,  but 
he  continued  to  have  wvcre  hwuiacihrs,  and  after  two  mouths  attacks  of 
Jackjuuiun  cpilepBy  on  the  led  »ide,  beginning  in  tJie  hand,  com- 
nieni-ed.  ThwM?  kept  up  with  iucreaAing  frequeury  for  wx  months,  not 
Iwing  cuiitrolle*!  hy  hruniidci*.  He  w«8  then  nijenitcti  up<m  by  Mc- 
Ciwh,  a  hir^  IxMiy  flap  ht-ing  made  and  free  ac(?e>t.s  to  the  brain 
beinjf  bad.  The  innur  wurfairc  i)f  the  dura  over  the  motor  area  of  Uie 
brain  was  covered  by  a  tliin,  velvet-like  Uiycr  of  tissue  which  bled 
freely  uu  beiug  tuucheii.  This  was  adliereut  to  tlie  pia  over  the  mid- 
dle third  of  Uie  posterior  ueutral  convolution,  but  was  easily  stripped 
oft".  It  was  remove<l  by  a  cnrette,  the  hemorrliage,  which  was  triflinp, 
being  eontroUed  by  pressure,  and  the  dura  was  unite<l  iuid  tlie  wound 
cIo6e<l.  The  chiM  rwMivertnl  fmrn  the  op4^>nUion  and  had  hud  no  return 
of  tlie  Jaekjsouion  fits  at  the  end  of  two  vwiin. 

Tiie  ojK'nition  w;ih  undertaken  on  the  belief  tlmt  a  cortical  traumatic 
bemorrluige  had  lefl  a  cyst  which  was  causing  tlie  epilejwy  and  which 
might  be  removed.  The  di8e*)very  of  the  condition  ot"  pachvtuenin- 
gitia  interna  hemorrhagica  waa  a  surprise.  The  etute  with  which  the 
hipmutoma  was  stripped  ofl'lcd  to  the  idea  that  it  was  merely  the 
remains  id' a  Hat  ehit,  but  niirrosciipit'  examiuHtion  showed  it  to  be  an 
urgnnixetl  mendinuie  with  cflpillaries  identical  witli  that  found  in 
pachymeningitis  interna. 

MENINGEAL  HEMOBRHAOE. 

Hemorrhage  from  the  middle  meningeal  artery  occurs  cither  with  or 
without  fracture  of  the  skull  us  the  result  of  trauma.  In  Fig.  296, 
the  sites  of  the  most  common  varieties  of  meningeal  hemorrhage  are 
shown.  These  hemorrhages  are  Ijetween  (he  lioue  iiud  the  dura.  The 
symptoms  of  such  hemorrhage  an?  general  and  loi-id.  After  a  blow  or 
fall  on  the  head,  with  i>r  without  apparent  fnietiire,  for  fraetun-  of  the 
internal  table  may  not  W  evident,  the  patient  becomes  comatose  and  ia 
found  to  be  paralyzed  ou  one  side,  with  tlie  pupil  on  tlic  side  of  the 
injury  very  widely  dilated  and  not  responsive  to  liglit.  The  cjma  may 
not  be  deep,  the  patient  being  rather  in  a  deep  slu|>or,  and  this  may 
continue  with  varying  degree  until  the  pressure  is  relievetl  by  trephin- 
ing. Or  oousi'iousueas  may  be  refined  slowly,  and  tJien  eiUier(l) 
Aphasia,  or  (2)  hemiph^a,  or  both  togcdier,  or  (3)  hemiauie^hesia,  or 
(4)  lieniian<i(i«ia  areiliH«N)vere<l  aitronling  to  tlie  |K»Hition  of  the  hemor- 
rhage which  i-aiL-fe.-t  a  diftiise  ivimpression  of  one  hemisphere.  Such 
cases  should  l^e  trephiuet]  as  soi^u  as  die  diagnosis  is  made  and  tlie  torn 
vessel  tie<l  and  tlte  elot  removed. 

Hemorrhage  inside  of  the  dura,  either  from  it*  vessels  or  from  some 
vessel  in  the  pia  mater  i.'^  also  caused  by  trauma  wiili  or  without  frac- 
ture of  llir  skull.  Hemorrhages  which  iKi'iir  in  infants  during  hibor, 
fhnn  delayed  or  instrumental  deliver}',  are  usually  inside  the  dura  and 
result  in  a  large  clot  spread  out  on  the  surface  of  tlie  brain.     In  some 
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OHM  dw  TOfil  toni  is  a  large  one  and  the  clot  is  mpidly^  formed,  pro- 
dnces  great  prcAMiirc,  and  dcatli  lollou-s. 

In  other  «wes  tlie  ve^wfl  ih  a  Hmiill  one  and  the  clot  extends  slowly ; 
the  s\-m[)tonis  then  gradually  iucrea.se  during  si'veral  hiiiirs  or  cveD 
days  uotil  the  bleeding  cca^(^,  and  then  ttuh^icK-  wore  slnwly  still  and 
ualy  iu  part.  In  infants  the  existence  of  such  a  pressure  by  a  hirge 
clot  may  prevent  the  process  of  develupinent  of  the  brain  and  lead 

rio.29fi. 


Tlw  nmlngwl  wn*ry  KtA  Hi  nUllon  to  tti*  naniiw  of  RoUndo  ami  SjMai,  I.,  uva  vfa  hnDot^ 
fbsge  tmm  thi*  malu  artery,  cjiualiif  iHiinlpkwlA  mnd  aptiHla;  II.,  wa  of  m  hemarrluga'  from  tho 
uatoriar  bruMb,  catuing  ufnul  dulnoB  uul  ■phwU  \  UL,  mwi  uT  a  briuorrluito  ttma  Uw  poclvrior 
brmncboi^  cwning  Mnaoiy  sfibMlft  %aA  booilUiDpaliL 

to  atrophy  and  sclerosis.  (SeeChaptcr  XXVITI.)  Tlie  general  aymp- 
toraa  of  pressure  are  dimini.-ihing  c^jnaciou-sncss  to  the  decree  of  stupor, 
or  even  coma,  headaehe,  a  alow  pulse,  vomiting,  and  pos«ibly  difficulty 
of  respiration,  and  a  rise  of  temperature.  The  local  iiympti^ini^  are 
those  of  coniprewion  of  some  part  of  the  hemii^phere.  This  is  usually 
on  the  side  of  the  injury,  but  occasionally  ou  the  opposite  side.  A 
dilntiKl  pi]|)il  on  the  r^ide  of  the  h'Mion,  ih>viation  of  \h^u\  and  eve.s  to 
that  side,  an<l  iiphimiu,  symptoms  of  paralysis,  or  loss  of  st'nsation  or 
of  sight  on  the  opposite  side,  are  (he  local  syoiptorus,  and  their  value 
is  to  be  cstioKite*!  tis  in  csujes  of  cerebral  hemorrhage.  When  these 
symptonui  pertfiitt  for  more  tlian  two  weeks  there  is  evidence  of  con- 
tinued pre^ure,  and  it  is  not  likely  that  a  clot  laige  enough  to  cause 
tlieni  will  be  al>sorbod,  hence  it  most  be  removed.     Neisaer  has  made 
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Uic  diagOQsit*  hi  many  ca**cs  l»v  ijunctiire  nf  tlif  skull  uiul  trnpiratiun  ■ — - 
Uie  loohiii(|ue  of  which  is  nion<  fully  ih^M^ribtHl  on  [uigt^  590.  In  one 
case  he  removed  180  cc  of  biooil  fnjni  the  pwltrior  fijs.su  and  save^l 
the  iKilieiit,  In  Diany  (uses  Uiis  is  merely  u  diajrnostic  proee<iurc  and 
ia  to  l>e  tollawed  by  trephiaiof;  for  the  removal  of  the  clot.  Tlie  trL-at- 
meiu,  therefore,  shoiiUI  be  by  trephining.  The  following  casi?  is  a  good 
illuHtrutiau  of  ihU  conditiou  : 

A  phyfiieinn,  aged  forty  years,  was  thrown  from  his  eiirriage  on 
^iigiist  IT,  IHSti.  He  wiiK  flliL^htly  i^tiiiitUHl  by  the  fall,  but  liad  no 
wutimt,  anil  was  able  to  help  his  wife,  wlio  appeared  to  t>e  injured,  to 
naich  hiiiiie.  For  wvenil  hours  he  wnnued  tiJ  Ik*  sulTeriiig  mei-ely  fntm 
bruises,  and  was  able  during  the  aUeruoun  to  converse  witli  a  patient 
and  to  admiuii<tcr  a  hypttdermic  injection.  In  the  course  of  the  even- 
ing, however,  he  beeame  deliriout-,  then  stupid,  an<I  for  the  following 
three  dayt*  he  lay  in  a  semi-comatose  condition.  On  the  morning  after 
the  injur)-  he  was  found  to  be  completely  hemiplegie  on  the  right  side, 
and  upliJisic*.  When,  after  ii  weel<,  his  coiiHriousncss  had  fully  returned, 
it  appesired  ttiat  the  aphasia  was  pun'ly  motor,  as  he  wiuhl  undeixtuml 
what  \v:ls  siid  to  him,  and  ii»nli!  tx-.u].  The  lieuuplegia  wai  attended 
by  !i  partial  aniesthesia,  the  pjindyzed  limbs  felt  numb,  were  lets  sen- 
sitive to  touch  and  to  pain,  but  acutely  wnsitive  to  a>Id  and  to  heat. 
In  this  conditi(m  he  remained!  until  ])ec'en)lK'r,  when  he  was  brought 
to  New  York  and  a<lmitted  to  lioofevelt  ]I<l^pllal. 

On  eximii nation,  tlie  patient,  a  large  man,  wjis  unable  to  say  any- 
thing, even  "yes"  or  "no,"  tlu*  vowel  sounds  being  tlie  only  sounds 
protluccd  by  effort.  He  evidently  understood  questions,  an<l  attempted 
to  reply  by  gestures  aud  by  trying  to  write  with  his  leli  hand.  It  waa 
notii^l,  however,  tliat  he  was  mentally  dull,  so  that  the  result  of  legts 
of  museuhir  sense  were  not  sntisfactoni',  though  he  eouhl  Ije  tcsteil  for 
tactile  and  pain  senses,  which  were  ibnnd  to  be  impaired  on  the  jHtra- 
lyzctl  side.  He  was  eniotioimlly  unstable,  laughing  too  reailily,  and  ut 
tini(.*s  np|>eiiring  to  be  much  depressetl.  OjihlhalnHvscopic  ap[»'iinui»-'ea 
were  nornial.  Sight  aud  hcnriug  were  normal.  The  right  hemiiilegia 
was  partial.  He  cimld  turn  his  eyes  in  all  directions,  but  wtuld  not 
turn  his  head  to  the  right.  His  letV  pupil  was  one-third  lai^r  than 
the  right  pupil,  but  l)oth  reacted  normally.  His  face  was  slightly  flat 
but  not  paralyze<i,  and  his  tongue  protruded  straight.  His  ann  was 
almost  totally  pamlyifie«l,  the  only  motion  jxissible  lieing  a  slight  abduc- 
tion at  the  tilioidder.  His  leg  ouuld  Ik;  movMl  a  tittle  at  the  hip  and 
knee,  and  when  held  up  by  two  persons  he  ondd  drag  the  leg  forward 
a  little,  butc<»uld  not  stand  alone.  The  luuid  was  flexed  aud  prouatcd^ 
the  leg  was  extended ;  both  were  very  rigid,  and  all  the  deep  reflexes 
were  greatly  exaggemte<l,  so  that  wrist  and  linger  chmus,  as  well  as 
patella  and  ankle  clonus,  were  easily  produced.  lie  controlled  hts 
ephincter^  perfectly.     There  were  no  scars  up(jn  the  head. 

It  seemed  pmbable  tlmt,  an  a  result  of  tlio  fall,  there  hud  been  a 
rupture  of  asnudi  vesR-l  from  which  very  slow  hemorrhage  hail  taken 
place ;  tlie  vessel  was  thought  to  be  a  vein  rather  than  an  artery, 
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because  of  the  very  alow  development  of  the  symptoms.  The  situa- 
tiiju  oi"  tlie  rlut  was  thoug'ht  to  Itc  u]Ktn  the  surfa<M?  ami  not  within  the 
lpf\  hemisphere,  anJ  il  was  lu«it<;d  upim  the  poyu-rior  [tart  of  the  thiirl 
fntncal  o<>nvolmioii  and  over  the  anierior  central  convoUitioii  in  '\Xa 
middle  third,  as  shown  in  the  diafrrum.  A  flat  clot  in  sucrh  a  ^ituiUioiL 
might  fail  to  eompn-jw  ihe  faw  areii  and  could  prtKluiMi  an  abfli>lut«ly 
total  motor  aphasia,  while  a  siibcortind  or  eapsiihir  elot  could  hardly 
pHKluee  total  [Mrnnauent  mr»tor  aphasia  and  |mmlysis  of  tlio  arm  wilh- 
uuL  pntdneing  paralvKii^  of  Uie  face  and  tongue.  On  tlie  atreiigtli  of 
litis  diagnosis  it  was  thought  best  to  operate. 


McDlDRcal  bcmorrhMRi.    Th*  sllUBtloii  of  lb«GlotecMii4pi|  mibulk  and  rinhl  benlplnilL 
ReinoTml  naulml  In  n'twrrrj.    tSuurtuiit  MuBumrjr.j 

On  r>i!eeniber  13,  1889,  ^[eRu^ley  trephined  the  skull.  The  tre- 
phine was  appliutl  at  a  |H»iut  one  and  seven-eighths  inches  liehind,  and 
sevcn-eighlhi*  of  an  inch  above  the  external  angular  process  of  the 
froutul  bone,  and  the  o[H'ning  was  then  enlarged  by  tJie  rongeur 
forceps  upward  and  backward,  tlie  dura  being  laid  bare  over  an  oval 
an'si  thrw  by  two  inches.  The  duratliil  not  pulsate.  Ou  o|iening  the 
dnni  the  pia  \ras  found  t^t  he  very  (t><lemat<>uii  and  diseolon-il,  and  the 
surface  of  tlie  brain  was  separated  fruin  the  dura  by  a  s[Hiee  half  an 
ineh  in  depth,  and  did  not  pulque.  The  olot  was  siH*n  lying  beneath 
the  pia  U|x>n  the  posterior  part  of  the  third  frontal  eonvolulion  and 
extending  over  the  anterior  eentml  convolution  in  a  thin  layer  (marked 
in  Hues  on  the  diagram)  into  tlie  liiwure  of  Rolando,  whieh  was  filled 
with  a  larger  elot  lying  in  the  situation  shown  in  the  diagram  and 
extending  downward  so  ns  to  till  up  and  diMend  greatly  the  cu]-<ic-suc 
at  the  lower  end  of  the  fissure.  The  elot  had  wtt  (i^ivered  die  lower 
third  of  the  anterior  eentral  convolution  and  had  not  reaehLtl  the 
upper  quart**r  of  the  fissun-  of  Riilando.  The  brain,  at  a  distance  of 
an  iuch  ahout  it,  appeared  to  be  hcultby  and  pulsated,  but  the  partaof 
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the  cortex  on  wliich  tlie  clot  lay  were  puliteleiu  and  fitained  a  ycllowish- 
rcd.  After  the  pia  had  been  incised  the  clot  was  removed  little  by 
little  by  fine  spnn^^s,  at  Ityist  »  tlmchin  uf  jiartlv  or^itii»>d  clot  beinj; 
tnknn  out  of  the  fis.supt^  of  H.f>liindo.  The  retraction  of  the  brain 
from  the  skull  was  even  mure  evident  when  the  operation  was  com- 
plete. The  oiK-mtion  was  done  tinder  strict  aseptic  precaiitione,  and 
was  not  followed  by  any  rise  of  temix?raiurc.  Tlie  wound  wan  dressed 
in  tlie  ojien  metlKKl,  Ixmhj^  paekwl  witli  giiuzc  ami  dniiniip;  tnln-s  l>einj^ 
itiscrtcd.  On  renewing  the  dressings  tliree  dayg  sul>9equently  to  the 
opemtUm  it  was  found  tluit  the  entire  durfaee  of  tlie  hniin  wan  pulnat- 
iog  normally  and  that  the  br.tin  Hurfiu-e.  presented  a  normal  color  and 
appearaiK^.  After  a  week  the  draina^  tubes  were  removed,  and 
after  tliree  weekn  the  wound  had  entirelv  healwl,  llie  level  nf  the  «calp 
at  Uie  bi>ttom  of  the  cavity  being  an  inch  below  the  normal  level. 

On  Uic  evening  of  the  day  of  oiwration  iJie  patient  tsiid  "  ves"  and 
"  DO  "  f»T  the  first  time  since  tlie  hijury,  and  after  tliat  time  his  recov- 
ery of  8|ieech  and  of  pawer  was  ]in>jrre!»sive.  After  a  few  days  tt  wan 
noticed  that  he  was  much  more  intclhgeut  and  no  Imij^t- r  emotiooal. 
Power  in  his  lej;  In-i^in  to  ineitiuie  very  s(K>n,  ami  two  months  after  the 
o}>eration  he  wuh  able  to  walk  with  a  cane.  The  return  of  B|kecch  wiui 
elow  but  tnmliimous,  »nd  it  iipjH'areil  as  if  he  were  Iwirning  h  new 
langtiage.  He  iT]M-.ited  wonls  after  another  until  he  hud  learned 
tlieni.  He  talked  iu  iuouot«v|liible8  for  llie  first  three  inunths,  then  be 
iK-gan  to  put  two  words  together,  and  then  used  sltort  sentences  of 
three  or  four  wortls.  Fifteen  months  after  the  operation  he  was  able 
to  pnii^tisf^  medicine  in  his  native  town,  was  able  tn  walk  without  a 
eane,  cmiuM  name  at  once  any  object  shown  to  him,  but  in  talking 
ujiied  only  a  few  wordtt  at  a  time,  nnt  spi>aktiig  fluently,  wn>te  with  his 
left  band,  aud  liad  it  not  been  for  the  loss  of  power  in  the  right  hand, 
might  have  been  considered  fairly  well.  The  paralysis  of  the  riglit 
hand  renuuued,  and  with  it  a  m^irked  diminutiuu  of  tactile  and  pain 
senses,  two  points  (>eing  felt  as  oue  when  two  centimetres  apart  on  tlte 
tips  of  the  fingers.  The  muscular  and  temperatuiv  senses  were  perfeet, 
Heeould  move  the  ann  anil  forearm  in  all  dinn^tions  witli  much  force, 
and  could  siipinale  the  hand,  but  movemeutt*  below  the  wrist  were  very 
slight,  the  fingirs  being flexwl  and  rigid.  The  reflexes  were  nuieh  less 
exaggeniie«l  than  Ix'ibre  the  o[K'ratloUj  clonus  not  iH-iiigelicitiHl  exc-ept- 
ing  at  the  ankle  ;  the  head  cmild  be  turned  in  any  direction,  and  the 
pupils  were  c(iual.  In  this  condition  be  reomincd  for  ten  years,  ontil 
he  died  of  pneumonia. 

Tliifl  subject  lieiiig  chiefly  surgical  thi*  reader  is  referred  for  further 
details  and  for  the  lcclm!r|ue  of  i)]>eration  to  Harvey  Cushing's  article 
on  Braiu  Surgery  in  Keen's  System  of  Sui^gery, 


CHAPTER  XLI. 

CEREBUAI,  MENIN'OITIS. 

Epidemic  Cen.-1>n>-Kpiiial  Mcniiiftilii.     Eniieiuic  Meiiingitu.    HyilrocvphAltm.     Septic 
ilenlngitU.     Socondary  Meoliigiiu.     Tuberculous  Meniiigitla.    Syphilitic  Menioj^iliK. 

Meningitis  ia  aa  inflammation  of  the  p!a  muter.  It  is  an  acute 
(liHeaM."!  In  the  majority  of  nuMUi,  and  is  then  of  hack-rial  origin.  There 
are  sevenil  classes  of  ease** : 

1.  Epidemic  oercbro-spinal  mcninfritis,  or  spottwl  fever,  wliich  is 
due  to  the  invasion  of  the  piu  by  the  diplococcus  iutmcelluLirl!*. 

2.  Emiemie  meniagitis  of  infantti  due  to  ialection  by  various  miciY)- 
or^uisiuii. 

3.  .Sepiio  meningitis,  which  occurs  with  wounds,  fractures,  and 
oporatiouM,  or  afler  otitis  media,  and  ia  due  to  tlio  invasion  of  the  pia 
by  Htreptocr)cuus  or  s1aphyh>uoecii8 ;  and  Hemaidary  meningitis  which 
occurs  as  a  complication  of  pneumonia,  ulcerative  endocarditis,  em- 
pyema, typhoid  aud  typhua  fever,  iuflneuzi,  the  eruptive  fevers  of 
ciuldhood,  ery.sipelaj!i,  and  in  fact  any  form  of  disease  due  to  a  micro- 
organiflra.  In  the%  cases  the  germ  of  the  disease  att^icks  the  pia  mati^r, 
and  haj*  beoii  fiund  iu  it.  Tlie  list  of  batTti^ria  which  have  been 
detected  io  the  pia  ia  increasing  daily,  a  lai^  variety  having  tlius  far 
been  found.  There  is  oo  KjM-ci:d  bafrilluH  of  nieniiigitts,  though  various 
investigators  have  i.sohited  various  forms  and  niiide  a  claim  to  its  ex- 
ulusivt!  causative  actiou.  Thus  Still  has  fouud  a  diplococ-cus  allied  to 
that  of  oerehpo-apinal  meningitis,  Weichaelijaura  has  dcficril>ed  a  mcn- 
ingocoocuH  intracellulitris,  and  Bibcs  a  micrococcus  lunceolatu^. 

4.  Tnl)erculous  meningitis,  due  to  the  direct  invasion  of  the  pia  by 
the  tubercle  bacillus. 

5.  Syphilitic  meningitis,  due  to  an  exudation  of  gummy  material 
into  tlie  pia  mater. 

The  entire  pia  of  the  convexity  and  of  the  base  may  be  involved  in 
the  inflammiition,  but  certain  forms  of  meningitis  apiH-ar  to  select  cer- 
tain localities.  Thus  in  the  epidemic  form  the  entire  pia,  Ix^th  of  the 
brain  and  of  the  spinal  coni,  is  invaded.  In  the  septic  and  secondary 
forms  the  pia  of  the  convexity  is  particularly  affeclwl,  and  that  of  the 
base  may  escape,  Iu  these  cases  the  pmces*  may  be  localized  in  a 
small  area.  This  occurs  es[HX"ially  after  woniids,  ail<?r  otitis  media, 
and  nasal  disease.  In  meningitis  of  infants  the  base  is  particularly 
affected  and  hydrocephalus  is  a  frc<iuent  result.  In  tubercular  menin- 
gitis the  pia  on  the  base  alone  may  be  the  pi>rtiuu  inflamed,  lience  this 
form  has  been  named  basilar  meningitis.     In  sv-philitic  metuugitis  the 
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pia  on  tlie  base  near  the  posterior  pertoratwJ  sjwee  and  al>out  the  onis 
cerebri  or  at  the  i<>Kler<  ol'the  medulla  timl  pons  is  uhiuiIK*  iift'coted.  It 
is  evident  that  U»ia  ditierciioe  in  luoitioa  will  cuum;  a  great  diBiTeuce 
in  the  symptoms  of  tlif  viirimiH  typos. 

Pathology.  —  Aftor  a  sh<jrt  p^rloil  of  liy|)eni.>mta  tlie  congeeted  pla 
iHKsmn's  rtJViTcil  with  an  exiidaiinit  of  senim,  lyniph,  fihriii,  and  pus. 
Tfie  scnini  infillnitcs  it.-*  niishe^  ntid  ctdlcTl**  Ijvtween  the  pla  and  the 
brain,  nuiklu^  the  latter  OKli-nialous.  Il  uUo  eolloctH  holow  tlio  arach- 
noid, liftlnfT  this  so  that  it  appears  to  routain  oysis.  The  fibrin  ih  de- 
|>o^il4Hl  in  Hakes  on  iiiul  in  the  pia,  rendennp;  it  loss  tmnniiarent  than 
normal  and  poverio^f  it  and  ilio  brain  with  a  tliii-k  opiiipie  lymph.  The 
pu.s  18  intilimled  tlirongh  tlie  mc^he:;  of  the  pia,  uud  us  it  increases  ia 

Fio.  2iW. 
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Amw  BMRlngllts  nT  Ibr  MBMxItr  of  *h*  hmln.    The  thlrkt-nlng  of  the  pio,  Ita  Inlllinlioit  vlib  the 
praducta  of  IbIuhmmUoi),  uuI  Ibr  innml'jn  of  itw  («tlci  by  wlU  Ii  moo. 

amount  fills  np  tlic  space  between  the  eonvoUiliium  along  the  linee 
where  the  ptu  dips  down,  then  it  eolleota  in  the  sulci,  and  Bnally  may 
form  miigj*c8  of  a  yellowish-green  wdor,  (Mjvering  the  siirfaee  and  filling 
up  its  irregular  siKices.  The  cortex  of  the  bmiu  on  whieh  this  serous 
and  purulent  exudation  lies  soon  becon)es  affecte<l ;  in  fact,  in  every 
caflo  one  has  to  deal  rather  with  a  nieningo-enrephnlitiH  than  witli  a 
!(imple  meningitis.  The  rairtex  is  grejitly  congested.  Vherever  the 
pial  vessels  iHp  into  the  cii^rtex,  m-rnm,  lymph,  and  pus  are  ejtuded, 
and  small  hemorrJiagt'*  and  little  oollections  of  pus  are  found  evrry- 
wbere  in  the  oortieal  layers.  Oeeasionally  lai^  areas  of  Boftcning  or 
little  abscesses  are  found  iu  the  brain.  The  pia  covering  tJie  oert-tH.*!- 
lum  and  the  eranial  ner\'e«  is  similarly  affected,  and  in  eases  where 
the  prr»<'<*«  extends  downward  the  pia  along  the  entire  length  of  the 
spinal  curd  may  be  inflame<l  and  coveretl  witli  lymph  and  pus. 
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Tlic  pia  cxteniils  intv  the  ventricles,  niid  hence  a  similar  process  goes 
OD  tlitre,  ix'siiltiitfi;  in  an  effiiniun  and  consecjucut  distention  of  the 
ventricles  with  rtuhj,  which  skkiq  contains  flotvull  of  tibiiu  and  piw. 
The  cerebi-o-spitial  tluid  contains  Biiiiilar  fluccuH,  celb*,  niicl  free  htut- 
teria,  and  hence  by  lumbar  puucture  and  examination  ul*  tiic  fluid 
obtained  the  diogrtosis  of  mcningittH  can  olvrays  be  mutle. 

In  LSiAi'K  in  infants  wllieh  hist  for  more  iJmn  a  week  a  distention  of 
the  skull  eoniiuenc-es,  due  to  this  aceumuhition  of  fluid  in  Uie  ventricles, 
and  this  rusnlts  in  a  sepanition  of  the  .sutures,  which  goes  oa  until  a 
hydroceplialie  shajw  of  Uic  head  and  a  great  increase  iu  its  size  is 
produced. 

The  n»lloetion  of  flnid  in  the  lateral  ventricles  only  oeenrs  when  nn 
adhej*lou  ha*?  (nrmwl  in  tlie  m<'mbnine«,  elosiug  the  fui'uiuiim  anti  ol>- 
8triii;ling  the  free  ennunnnicaliori  lK*twoen  the  ventricles  and  the  mib- 
aniehuoid  space.  The  choroid  plcxusea  of  the  ventricles  and  the  epi- 
thelium covering  t)iem  secrete  the  cerebro-spinal  flui<i,  wliicli  is  not  a 
mere  tran!*udation  fmm  the  bWtd.  licing  r-onstautly  secreted  it  must 
be  drained  away  and  absorbed.  This  drainage  occurs  ihiMugh  the 
oerebro-spinal  foramen  and  the  two  lateral  foramina  of  the  fourth 
ventricle  wliieh  e.stabli^h  a  comiuuiiicatiim  between  tlie  ventricles  and 
tlte  general  subarachnoid  s|>ace.  The  lateral  ventricles  commtinicate 
by  the  forameri  of  Mminx'  with  the  thin!  ventricle,  and  this  enipti*-s  into 
the  fourth  ventricle  by  way  of  the  atpieduct  of  Sylvius,  the  minute 
size  of  which  secures  a  slow  dratnuge.  If  any  obstruction  occurs  to 
such  a  flow,  eitlier  by  compression  of  the  aqueduot  or  by  closure  of 
these  fonimina,  an  ancumutation  of  fliiiil  will  iicriir.  In  meningitis, 
particularly  of  the  base,  there  occurs  an  adhesion  of  the  mr-mhmncs 
or  an  effnsion  of  lymph  which  closes  these  fommina.  Drsiinagv  Ix'ing 
imjfijssible  fluid  accumulates  iu  the  ventricles  and  causes  hydroccphiUnii. 
Barlow^  believes  that  in  many  ca.*s  of  congenital  hydnicephalus  and 
of  chronic  hydrocephalus  developing  glowly  without  symptoms  of 
meningitis,  a  slight  attack  or  a  low  grade  of  meningitis  lias  uc<-urred 
at  the  outset  which  has  not  been  notioiHi  or  h:LS  recovered.  In  die 
majority  of  ouum  of  meningitis  in  infants,  if  deuth  does  not  take  place 
before  tlie  third  week,  hydrocephalus  appears.     (See  |»flge  522.) 

Iu  tuU'rculotis  meningitis  there  is  rarely  au  exudation  of  pus. 
There  is  a  deposit  of  miliary  tubercltM  thmugh  the  pia,  both  dilfusc 
and  in  conglomerate  misses.  These  are  small  white  egg-shaped  IxKlies, 
asoally  first  appearing  along  the  bloodvessels  and  always  found  on  their 
walls.  An  exudation  of  serum  lymph,  and  fibrin  occurs,  and  these 
form  a  thick  nmcilagitious  nviterial  in  which  the  miliary  tnlx'n^Ies  arc 
imbeilded.  This  process  is  alwavs  much  more  mjirked  alxnit  lite  Imse 
of  the  brain,  where  the  mtmy  irregtihir  s|)ace8  are  tilled  with  the  new 
material.  It  may  extend  lo  the  cuovexity,  however,  and  then  tlie 
exudation  is  more  evident  along  the  sulci  and  fissures,  especially  in  the 
ftssore  of  Sylvius.  The  miliary  tubercles  may  be  found  scattered 
widely  over  the  entire  extent  of  the  pia  and  in  the  vontricles.     The 
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veutricles  are  always  distended  with  i-loudy  tieruin  in  which  fihriu  aud 
blood  are  found.  This  disU'nliun  may  be  fXlretue  and  may  pnxluoL^ 
hydroovphalus.  The  exudatiun  surrounds  tiie  nL>rves  upon  the  base 
and  cause.s  a  nouritis.  A  diffusa  encephalitis  of  the  oortex  nr  a  hemor- 
rhagic eureplwlitis,  eitlier  hwalized  or  geni'nii,  niay  aiTompany  tulwr- 
cular  meningitis.  Masjtes  of  luberciiloiis  nialerial  in  a  state  ofoheesy 
dt^nerution  are  also  found  in  die  meuihmniw  or  in  tlie  hrain  in  some 
cases.     (Fig.  243,  jMijje  tuX) 

Sypliilitie  mcninptis  is  characteri/^d  by  a  sonms  and  fibrinous  exu- 
dation in  the  nietnlmincs  utteudc<l  by  a  depctsit  of  mucilaginous  material 
of  a  gummy  nature  which  is  wmi-traaslueent,  thick,  and  viscid,  and 
which  surrounds  the  nerves  and  fills  up  the  spaws  on  the  base  or  in 
tJie  sulci  of  the  (.-onvexily.  It  begins  to  appearalnug  the  biwj^ivesseiB, 
but  fiiMin  l)ecomcs  extensive.  It  is  not  attended  by  the  priKluetiun  of 
pus,  and  there  is  nut  uflcu  any  exudation  of  serum  into  the  ventricles. 
The  exudation  invades  tlie  cranial  ncr\*c»,  especially  the  optic  and  ocu- 
lomotor, and  causes  a  degenerative  neuritis.  The  pia  is  thi<-kened  by  a 
production  of  connective  tissue  which  causes  its  firm  adhesion  to  tlie  dura 
and  to  the  brain.  Areas  of  softening  on  the(Y)rtex  are  commonly  fuund. 
(See  Fig.  21>K,  page  714.)  The  cbaracteriitic  syphilitic  endarteritis  is 
always  present  iu  the  arteries  of  the  buse.     (Sv«  Fig.  2U8,  page  fiH7.) 

Lumlwr  puncture,  first  done  by  Quincke  in  18R1,  is  a  viduiible  aid 
to  diagnosis  in  all  forms  of  meningitis.  The  patient  is  phic^'d  on  the 
left  side,  the  legs  being  drawn  up  and  the  l«>dy  bent  far  forward.  A 
line  is  drawn  between  tlie  postcrior-flupnrior  edgee  of  the  ilia,  which 
will  pass  acni«*s  the  space  t)etween  the  third  and  fourth  lumbar  ver^ 
tcbnc.  The  lower  e<lge  of  the  spinous  prmiess  ctf  the  thin!  lunilur  ver- 
tebra is  found,  and  puncture  is  made  by  a  long  hy{)ndermic  needtejiu>l 
below  this  in  children,  and  I  em.  to  one  side  uf  it  in  adult«.  The 
hyp«jdermic  needle  is  thrust  in  between  the  laminie,  and  should  be  p<.iinled 
a  little  upward  and  inward.  It  can  be  felt  to  penetrate  tlie  membraue, 
and  then  its  point  can  be  moved  more  freely  than  iu  the  solid  tissue. 
The  syringe  is  then  uns<'rewe*l  from  the  needle  ami  tlie  fluid  allowed 
to  run  out.  It  must  never  bo  exhausted  by  suction.  A  small  IriHur 
may  lie  employed  in  place  of  a  hyiwKlermic  neerlle.  A  few  cubic  cen- 
timetres only  of  tlie  fluid  is  to  he  taken  in  a  test  tube.  The  pressure 
under  which  it  flnws  is  to  Ih*  noticed,  and  if  tt  spurts  out  of  the  neeille 
tlie  iutemal  pressure  is  abnormally  high.  This  ooexirs  in  meningitis. 
As  it  will  not  run  the  patient's  head  and  body  may  be  elevated,  and 
thus  a  few  drD|w  may  be  obtained.  It  is  usually  vasy  to  obtain  10 
ccm.  Normal  cerebro-«pinal  fluid  is  clear,  ((fraw-colored  and  contains 
a  few  ocIIr  and  not  more  than  *).2  per  «-nt.  of  albumin.  In  meniu- 
gilis  it  is  cloudy,  contjiins  a  little  IiIihkI,  fltN-cculi  f)f  fibrin,  jHilyniielcar 
leucocytes,  pus,  and  miero-oi^nisms.  It  usimlly  oontaios  more  albumin 
than  normal.  On  standing  the  eerebm-spinul  fluid  coagulates,  and  tlie 
coagulum  fonns  more  quickly  in  cases  of  meningitis  aud  is  firmer  tlian 
in  he:itth.  It  is  ihe  existence  of  pus,  leucocytes,  aud  bacteria  which 
iu«  Uie  most  im[M>rtaut  diagnostic  sigus  of  meningitis.     Culturoa should 
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always  be  made  of  the  fluid.  Tbe  finding  of  Htreptococcus,  stapliylo- 
coccus,  pneuraococcua,  or  diploc(x:eii8  i[itrao«lliilAris,  or  of  tubercle 
Imoilli,  makes  it  certain  tJuit  a  meninp;itis  i«  pres*^nt.  In  tubereuloos 
meniD^itis  moninmclwir  lynipluiid  w*lls  an?  alsi)  fouml,  wliile  In  (he 
other  forma  piil_vnut:le!ir  (*lls  are  more  onmra<iii.  AVhon  the  diplo- 
coecua  or  pncumticni-fus  is  n'tt  ftuitid  in  the  cerebro-spinal  fluid  it  is 
occasionally  Aiund  in  the  bl<>*id  aud  in  such  cat>ei*  direct  injection  of 
10  0.0,  of  tlie  autisemm  into  a  vein  re|»eat«l  daily  has  resulted  in 

CUTM. 

Symptoms.  Gpid«mlc  Cerebro-spinal  Uenin^tis.  —  The  di.waae^ 
though  iKu-iinionally  (wt^urrinK  in  epidemic  iorm,  particularly  in  winter 
and  spring^,  lx>lh  in  citie.s  aii<l  In  Uie  coniitrv',  in  mure  ctiinmunly  ws-n 
as  a  sptradie  affiictiim,  and  ifl  quiU;  rare.  Cliildrcn  are  more  suscep- 
tible to  tlie  iufeutiui'  than  adidlM.  Unwlicile»ome,  dirty  surroundings, 
malnutrition,  and  iiverexcrtioti,  either  nicntjd  or  pliysical,  ore  snpi»sed 
tu  nmkti  uue  more  susceptible.  Thou^i  iul'e<.'tiuusj  tlie  disease  is  oot'f 
contagiouit,  and  is  not  carried  in  clothing. 

The  period  of  incubation  Is  not  determined. 

The  symptoms  appirar  suddenly,  with  a  chill,  lem|M^rature  of  104°  F, 
or  higher,  full  nipid  pulse,  lictidache,  p'jins  iu  the  buck,  uufl  vomiting, 
which  is  prtypctilc.  The  patients  fetfl  very  ill,  are  n-stlcss  and  irri- 
table, and  soon  Oimplalu  of  light  and  sound.  Stupor  uud  coma  cutne 
on  rapidly.  Within  a  day  or  two  of  the  on^t  tbe  headache  becomes 
very  inlenHc,  and  stiETness  in  the  bwk  of  the  neck  appisint,  whit'h  is 
very  painful.  The  head  Is  held  rifrij  or  is  drawn  back,  the  back  also 
hc-comcs  i^litl',  S(i  timtchildren  can  be  luised  from  the  In-d  by  IKting  tlie 
baek  of  the  head,  and  a  state  of  opisthotonus  develops,  attended  by 
great  pain  In  the  back  aud  limbs  and  extreme  hypcreesthcsia  to  all 
forms  of  sensation.  The  slightest  touch  causes  great  p.iin.  In  adilition 
to  the  rigidity  of  the  muscles  there  are  occasional  spusins  of  a  clonic 
or  tonic  kind  iu  the  extremities,  the  face,  ttxi,  l»eing  drawn,  and  tremor 
in  the  limbs  raity  he  observed.  The  pupils  are  dilated,  and  sometimes 
unequal,  and  do  not  react  to  light.  Grinding  of  the  teetlt  and  stnibiit- 
mus  are  eiirly  sympliims. 

Within  two  days  of  the  onset  delirium  of  an  active  character  begins, 
and  this  continue^  alternating  with  .stupor  and  coma,  for  a  long  time. 
Tlie  mind  is  always  clouded  and  filled  with  illusions,  and  the  patients 
have  no  memory  of  what  has  occurred  when  they  recover.  The 
delirium  may  at  tinu>s  Ik)  wild,  aud  is  always  worse  at  night  and  when 
the  tcm(>eniture  rises.  After  the  third  day  an  eruption  ap])ears  in 
the  majority  of  i^isits,  tlionglt  it  is  not  an  invariable  symptom.  It  is 
petecliial,  diffused  over  tlie  entire  body,  but  deeper,  aud  purple  in 
spots.  Herpes  ap|K;iirs  on  the  li|>8  early ;  erythema,  pemphigus,  and 
giuigrene  of  the  skin  have  all  been  seen  in  various  casc-s  in  addition  to 
the  peteehite.  ,\uy  scratch  on  the  skin  leaves  a  dark  red  stripe,  the 
MeJie  oirfbitiie  of  Trousseau.  The  gastro-intestinal  functions  arc 
afifcoted  from  the  start,  nausea,  vomiting,  diarriioaa,  or  more  commonly, 
obstittate  oonstipatJon  being  present.     The  urine  contains  albnmin. 
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cfltiUi,  and  sometimes  bldixl.  It  ts  iH>metinies  rctHined,  but  may  be 
paawnl  involuntarily,  art  are  iilsii  llit;  fwun.  The  spUt'ii  is  rnliirpil. 
CDolnicturfs  sjuti  ilfvi-loj),  and  the  limbs  an*  fluxeJ  until  paralysiB 
eusuus  and  they  relax.     Tlie  rvflcscs  arc  iovrcased. 

Then*  are  some  «u«>«  of  a  tnalij^nant  typo  wtiitih  end  within  the  first 
two  or  three  days.  Mttiiy  viU^.-s  pn>vi-  fatal  within  a  wcfk.  If  the 
paticnU  do  not  die  of  ft!vi;r  or  vf^  lu-art  fulluiv  within  a  wwk  <tf  the 
onset  tlicy  nsnally  have  a  reuiiNsiim  in  the  syni[itt)niJ*,  but  these  return 
again,  and  the  nuse  may  ^)  on  for  nmny  weeks  with  varying  intensity. 
Then!  is  no  typiwil  tempt' rata  re  eur\*i',  and  jrresit  varintions  are  |h>8- 
eible.  In  one  patient  wlio  recovered  I  saw  a  rise  on  five  oeeusiuna 
during  two  nionthi*  to  100°  F.,  the  nrdiuary  variation  being  between 
101°  and  ltt;j°  F.^  with  ore;ii(ional  falls  t<i  normal.  A  (tudden  rise  or 
a  sud<ien  fall  i^  nnfavurahle.  The  temperature  may  be  intermittent. 
The  pulst*  may  Ih'  nipitl,  eKjHH-ially  in  ehildren,  or  it  may  be  asjjow 
iia  forty  [H-r  miiuite.  It  is  fre<|ucnt!y  intermittent.  The  n-sjilnition  ia 
irregnliir,  at  times  of  the  Chcyne-Stokes  variety,  atid  attended  by  sigh- 
ing and  yawning.  It  ie  sometimes  difficult  to  feeil  and  care  for  those 
patients^  us  they  rrsist  in  their  delirium  all  altemptA  at  nun^ing,  and 
rapid  and  extreme  emaeiation  ^es^lt»^.  The  mofti  pn>niineut  symptoms 
ilnring  the  long  illness  ai-e  heaihielie,  delirium,  Ktupi-r,  in^ioinniit,  rigidity 
of  the  luuselert,  espeeially  of  the  neek  and  bjiek,  liypenw-nsitiveni-sfi  to 
touch,  to  ^luiid,  and  to  light,  mid  a  gnuliud   Iohs  of  vohmtar^'  |iower. 

Tlie  cranial  nerves  are  almost  always  seriously  affecteiJ.  Stndnsnius, 
whieh  develops  «irly,  persist*.  It  is  often  attended  by  nystagmus. 
Vision  nwy  l>e  ob.^cured  by  keratitis,  and  optic  neurilifi  und  aintphy 
may  develop  and  fiiudly  render  the  patient  blind,  th<tugli  in  two  patient^) 
I  havetMi'aa  |Hini;)l  reeovery  of  fsight,  stHior-like  defeetp  in  the  visuid 
fiehl  remaining.  Deafness  \h  a  eomnion  Kym[)t(ini,  dui>  to  otitis  meilin 
or  to  an  afl'eetiun  oC  the  iiutlitory  nerve,  ami  m:iy  In-  jHTnianenl,  lead- 
ing to  deaf-mniism  in  ciiiMn.-n.  Fai-inl  |>ara!yt»is  is  veiy  eiimmon. 
Diffieuliy  in  swallowing  and  in  articulation  are  obtervwl  in  many  cases. 
General  convulsions  may  occur  from  time  to  tjme  in  the  eourse  of  the 

CAK. 

Under  the  antiserum  lri«tment  of  Flexner  the  symptoms  nipidly 
subside  and  die  patieatct  regain  tlieir  oaiFwiouxneitA  aud  in  the  e<iurec 
of  a  few  duy»ap|>ear  to  be  well.  I  liave  -seeu  a  child  sitting  up  in  her 
crib  and  playing  naturally  with  her  dolt,  two  days  after  xhe  had  been 
iu  a  tftate  of  curut  with  ;«tnibi:(mut<,  •ipitithotonu.'i,  ami  o^Hfai^ioiial  coo- 
vuUionei.  If  nilapsea  occur  when  tlie  Injecrlona  are  Btopped,  tliey  may 
l»e  reHUWetl. 

Tlie  most  permanent  of  all  the  symirtoms  is  a  state  of  mentid  a{iatliy 
aud  indirt'erenw.  Even  after  (he  delirium  anil  ntupor  have  |«i.sm(.i1  off 
the  iKilienta  may  »how  no  mental  activity,  may  fail  In  conind  the 
sphinctera,  may  not  refrogniM'  their  pareni.«,  may  have  no  interest  in 
I>ersonf4  or  events,  and  may  talk  with  great  dittieuky.  I  have  seen  tliese 
symptoms  remain  for  sevend  wet-ks  atiler  tite  temperature  had  become 
normal.     In  the  patients  who  do  not  suct^umb  to  general  exhaustioo 
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or  die  of  a  compIiciUiiijj  pneumonia,  arthritis,  or  cystitis,  i)r  bed-»M>res, 
thon^  18  a  ver>'  alow  return  Id  liciilth,  »ih1  Hiimetiiiiet?  it  is  hix  montlis 
or  a  year  before  the  mcDtiil  and  pliysifal  sj-mptonL'*  liave  entirely  dis- 
appeared. Tlie  severity  of  the  di»e:Lse  deiteiids  soiuewhut  upon  the 
('liiinict«>r  of  the  epidemic,  some  epidemira  being  very  fatal,  in  some 
the  mortality  Iwinjj  7.1  per  cent.,  in  others  being  as  lt»w  as  20  per  eent. 
In  some  epidemie.%  the  tendency  to  complications  seems  to  lie  gn>at. 

In  sporadic  casort  the  pmgnosis  depends  on  the  intensity  of  the  symp- 
toms, but  il  is  never  well  to  ^vo  up  hnjie,  as  very  bad  casis  may  recover. 

The  treatment  cohsIhIs  In  siipportiii^  tin;  strength  by  fluid  frxnl  and 
alcoholic  stimulants,  [fiveii  often  and  freely;  in  the  appHcatiuo  of  ice 
to  the  bead  and  spine  in  baj^,  <jr  of  ire-wator  in  ntils;  in  {»k>1  iMitiiing 
when  the  temperature  ext.«e<I»  H}2°  ¥.;  jiikI  in  the  free  use  of  sedatives, 
of  whif;h  bromides,  pbenaeetin  or  aivtanilid,  sulphonal,  and  trional, 
and  in  many  cjises  <!odeia  or  morphine,  in  small  dose  frcfjiienlly  re- 
j>eaited,  lire  the  Ix-st.  Strj'chnine  should  never  lie  given.  Some  authors 
rwomraead  ergot  in  large  iloses.  It  is  i|Uestioiiable  whetiier  mereury 
or  iodide  of  potii*fium  are  useful,  though  scmie  writers  urge  their  use. 
The  (liseovery  by  Flexner'  nl'  an  aTitisi'nim  for  cerel)n>-spinal  menin- 
gitis has  Im^'H  foUowpil  by  its  successful  use  all  over  the  wurhl.  The 
metlnsi  of  its  use  is  sis  fullows  :  By  lumbar  puncture  lo  or  •U)  cc  of 
cerebro-spinal  fluid  is  withdmwn,  an<l  the  same  amount  of  antiserum  is 
injeeted  directly  into  the  spinal  cimid,  slowlv  and  cairefully,  to  avoid 
the  ppofiuetirm  of  symptoms  due  to  incrcaseil  [iressure.  Tlie  injection 
is  to  be  n'peateil  every  day  for  three  or  lour  days.  Tlie  curlier  the 
iujecttou  in  the  cour^  of  the  diseajie  the  better  the  results.  Its  direct 
effect  can  be  nbserve<l  by  testing  the  f!eripbr<>-fi]tinal  Huid  flaily  for 
diplococci,  which  rapidly  disap|)ear  under  its  use.  Bv  the  use  of  the 
serum  the  nMirtiility  has  Ih^mi  n.ibirr<l  fnim  .S9  [kt  ci-nl.  U>  2.»  jn-r  ci-nl; 
in  several  severe  epidemics*.  The  antiserum  is  to  lie  obtained  at  the 
Uoekefeller  Institute  in  New  Ynrk.  In  llie  stage  of  a-eoverj-  lotlidc 
is  useful  in  doac«  of  twenty  grains  three  times  a  day  for  adults. 

2.  Meningitis  in  InAnta :  Hydrocephalos. —  Infants  appear  to  be 
much  ni'tre  liakilt;  to  thi!  infc«:tioii  of  meningitis  tliuii  adults,  and  in 
them  the  picture  of  tlie  disease  difiers  gn^itly  from  that  already  pre- 
si^ntiHl.  Both  scxL-s  are  equally  liable.  The  nmjority  of  oaRcs  m^iur 
during  the  iirst  and  second  yeiirs  of  life,  though  no  age  is  exem]it. 
Barlow's  statistics  point  to  a  greater  susceptibility  between  the  tliird 
and  sixth  mcmtJis.  Catarrhal  diseases  tif  the  intoilnes,  bn)m!hi,  or 
ooae  precede  the  onset  in  many  cues.  A  history  of  injury  to  the 
head  is  obtained  in  not  a  few. 

The  symptoms  develop  lururely,  and  are  well  markifd  within  three 
days  of  the  onset.  Vomiting,  eonvulsions,  retraction  of  the  head, 
ecriBuning,  nnd  irritidiility  of  tem{M-r  ure  the  first  symptoms,  and  are 
soon  followed  by  sleepiness  and  langu()r,  by  bulging  of  the  funtaiiclle, 
by  strabismui*  and  nystagmus,  and  by  s'imc  inequality  or  abnonuidity 
in  the  action  of  the  pupils,  by  clianiping  movements  of  the  lower  jaw, 
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lipe,  and  tongue,  and  by  extensor  etpadms  of  tlic  limbs,  and  iu  some 
cases  by  opisthotonus.  Piinilysis  of  the  faop  iind  limb^  \a  »xwaBinnaliy 
ftccn,  but  ift  raiti.  The  infant  undoubtedly  suffers  from  greiit  pain,  a^ 
is  sliowu  liy  the  uouAtaut  orying  ami  xureaniing,  which  are  kept  up  nt 
nifcht  and  by  day,  and  by  pulling  its  hair.  This  is  an  early  symp- 
tom, aud  suksides  tutcr  when  the  sta^  of  liydroccplmlus  is  reached. 
Insularity  of  respiration  is  ol'ien  noted,  and  the  putttc  is  either  very 
fest  or  very  nlow.  The  tiikin  is  flushed  and  shows  the  mark  {>i  any 
irritation  as  a  broad  retl  line  or  spoL  The  temperature  varies  greatly 
between  100°  and  lOtt**  F.  The  abdomen  is  often  retracted ;  oonsti- 
[mtiori  18  more  fm«juent  than  difirrK<e».  Ono  uf  the  most  notiocable 
symptotiis  iH  the  rapid  eniai-iation,  and  these  chililn-n  lN>c«mie  niero 
skeletons  in  the  course  of  a  couple  of  weeks,  Hydi^oceplmlus  usuiUly 
develops  in  tlie  second  week  of  the  disease.  In  addition  to  the  ia- 
crea»e  iu  the  size  and  chan^  in  the  shape  of  the  head,  there  is  of^en 
a  slight  bulging  of  the  eyeballs,  and  stRil>ismu8  appears.  Tliis  con- 
dition nmy  persint  for  a  long  time,  or  it  may  gradually  subside  as  the 
child  recovers. 

The  noum'  of  a  simple  meningitts  may  be  rapid,  and  a  fatal  termi- 
nation may  mtmr  within  a  week.  This  rapid  oinrse  ooi-urs  rhii-fly  in 
the  verticjd  and  sonietiim's  in  b:u!iid  wises.  More  often  the  symptoms 
pereist  a  long  time  and  tlie  case  nuis  a  wMirse  which  extends  over 
several  weeks.  The  variation  is  s<i  gretit  in  dificreat  caaes  that  no 
average  duration  ran  be  stated.  There  arc  some  cases  which  continue 
evf  II  for  four  or  five  nioniJis,  and  tln!U  n-ctiver.  Tliiil  a  large  |»epeent- 
age  die  must  be  admitted.  Authorities  inidce  the  mortality  from  60  to 
80  |)er  cent.  It  ha«  l)ecn  thought  by  some  that  children  never  recover 
from  meningitis,  but  this  is  not  my  experience.  1  have  seen  aome  well 
prnnounc<Hl  cases  in  the  iitby's  Ilospital  whirh  terminated  in  reoovery. 
Kveu  eaittrs  M*hiL'h  develop  liydriHrephalns,  if  this  is  moderaU.*,  nmv  eooie 
to  a  standstill  and  gradtmlly  get  well.  Th(«e  juitienlr^  niny  be  Ictt  blind 
or  deaf,  or  tJiey  may  show  a  spastic  gait  for  years,  or  they  may  show 
mental  defects,  but  neverihclcss  they  recover  from  the  acute  mcningiiis. 
Occasionally  during  the  stage  of  improvement,  or  even  after  recovery 
up{M'ars  to  be  <i>nipletc,  .■<uddcn  dcutli  t>n-urs.  There  is  oo  dinflanr. 
therefore,  in  which  the  prognt«is  is  more  unct^rtain. 

The  treatment  must  be  quite  similar  to  that  deficribed  in  the  epi- 
demic form.  Leithes  behind  the  ears,  ice  to  the  head  and  mt-k,  or  a 
iiold  i-oil,  antipyretics,  suhI  i-tyfA  s[K>nging  are  of  scrviw  in  keeping  down 
the  tcmperatuiT.  Tlie  child  should  be  nourished  as  well  as  pottsible 
iiQ  milk  pni|HTly  miKlificiI  to  iisagi;,  and  oo  bnjilis.  It  may  be  neces- 
sary to  feed  by  gavagc  W  tliere  is  much  vomiting.  There  are  no  drugs 
which  act  on  the  liacteria,  and  hence  there  is  no  mefms  of  decreasing 
the  jKithological  proceaa.  In  some  cases  iodide  has  Ifuen  of  aer\'in.>, 
and  it  may  be  given  if  the  stomach  will  retain  it  iu  one  to  thre<>-gnuu 
duees  four  or  five  times  a  day. 

It  is  not  to  be  forgotten  that  some  eases  are  sectmdai%'  to  otitis  media ; 
IWDoe  tf  any  evidence  of  this  is  present  free  drainage  must  be  secured 
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by  incitung  thtt  drum  or  by  operating  nu  the  mastoid.  Cases  arc  nuw 
frequently  reported  wliere  the  mastoid  openitinn,  followed  by  trepliin- 
iu^,  liaii  ri'i^ulted  iu  the  evaeuutiuu  of  a  »u\ii\\  eolltt'tioa  of  pusuud  has 
been  followed  by  reeoverj*. 

3.  Septic  and  Secondary  Fonns  of  Meuin^tis. — The  gymptotm  of  a 
septic  nieniiigitiK  jilways  develop  atVr  aonie  ime  of  it*  euuMitive  eon- 
ditioDS  hiis  been  in  progress  for  some  time.  Ilem-e  they  are  preeeded 
by  the  syniptonis  of  n  cnniial  fraelure  or  o|M-ration,  an  iititi»^  meilia,  a 
clironie  niiaal  disesise,  or  an  aba-ess,  or  erysijielas  of  tlie  face.  If,  in 
the  course  of  iiuy  of  these  affeetions  the  patient  has  a  sudden  chill, 
witli  riwi  of  temperature,  rapid  pulse,  severe  continuous  general  head- 
ache, and  delirium  or  convulsions,  and  if  thus  an  illnesfl  begins  whi'eh 
is  evidently  septic,  is  attended  by  a  stuporous  mental  state,  pom- 
nolenoe,  vertigo,  voniiliug,  and  a  fever  ninning  from  101°  (o  104 **  F. 
daily,  there  is  every  reason  to  believe  that  a  septic  meningititt  has  de- 
velo|Knl.  TTie  gi-nend  syniptnms  rnentimieil  Uhiimllv  iipjHiir  iHifupfany 
hwal  sign;*  of  hniin  diwase.  And  thesw  will  dept^nd  largely  nn  the  areJi 
wliicli  is  aft'eciwi  by  die  mcniugitis.  Thus,  in  fniciure.v  of  the  tikull 
which  lie  over  the  motor  or  sensory  areas  there  appear  local  spasms,  or 
aphasia,  or  paralysis,  or  disturbances  of  sen»atii>n,  first  hypenesllielic 
comhtions,  and  later  low  of  pcnsntion.  After  otitis  media  there  may 
lie  no  Icxail  tiigns  of  meiiingiljs,  a»  tin*  tenipond  IuIk-  *m  the  l)iu*e  has  no 
kuou'n  function  ;  but  if  the  disease  advances  upwanl  on  the  left  side  a 
sensory  aphasia  may  appear.  If  tlie  meningitis  is  ou  the  base  the 
cranial  nen'cs  may  l>ecoine  involved;  nystagmus,  8trabi!*mns,  twitch- 
ing, or  jwralysis  of  the  face,  grinding  of  the  teeth,  and  uptic  ueurttia 
develop.  ThctM?  Bometiracs  occur  after  otitis  media.  If  the  meningitis 
starta  tmm  nasal  disease  there  are  no  local  signs  excepting  loi^  of  smell 
anil  a  gasiter  d^rw  of  mental  disturbance  than  in  tite  other  cases. 

The  same  general  symptoms  developing  in  the  wiiirse  of  any  of  the 
infwtious  diswistyi  will  indituiU;  that  meningitis  lias  bt^un  as  a  compli- 
ciiUou.  The  headache  which  is  always  present  in  tneuiugitiw  is  seveix^ 
and  causes  great  agouy.  The  patient  grasps  the  he-ad  and  moans  with 
|Kiin  even  during  his  delirium  aud  stupor.  Children  pull  tJie  huir, 
knock  the  hejid  txptm  the  pillow,  and  scream,  even  iu  tlieir  sleep.  The 
sudden  piercing  ci-y  of  p^iin  which  wakeiii^  the  child  irt  known  as  the 
cry  of  rnciiingitis.  The  jKun  varii-s  in  intensity,  and  is  worse  at  night 
or  when  the  tcmpemture  rises.  The  delirium  is  anotlicr  clianu^teristio 
symptom  of  meningitis.  It  is  sometimes  n  li>w  muttering  delirium 
from  which  the  patient  can  be  momentarily  aroused,  but  he  dm-s  not 
answer  questions  intelligently.  At  times  it  is  a  more  active  delirium, 
the  patient  wishes  to  get  out  of  bed,  to  dress  and  go  out,  or  is  wildly 
excited,  and  struggles  with  his  nurses  and  has  to  l>e  tied  in  bed.  In 
the  intervals  of  delirium  there  is  a  stupor  which  may  deepen  into  coma. 
The  fever  of  meningitis  is  high.  It  dos(>  not  fall  or  rise  suddenly,  as 
ia  thrombosis  of  the  lateral  sinus,  or  in  pynsmic  slates,  hut  runs  u 
course  Itetwoen  100°  aud  I0i°  F.,  and  owriwionally  the  patient  may 
have  a  chiU.     The  pulse,  which  at  first  was  rapid^  vnriea  as  the  dietase 
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goes  oD.  It  often  becomes  iiitermtttcut  and  irrogulur.  It  may  for  a 
few  hours  be  slow,  even  4U.  It  does  not  vary  with  iJie  temperature. 
The  funeral  hypene!?t!ietio  state  of  all  the  senses  is  very  chanictcristic 
ofrnt'iiiiigitix ;  the  piitient  be^  to  be  letl  :iloiie  lu  Uie  dark,  startn  at 
sUjjht  uuist'S,  and  eannot  endure  to  be  touched  or  examined.  Tliere 
are  twitehings  of  tlie  muscles,  whicli  are  ioereased  by  tapping;,  and 
there  Is  often  an  Inerejise  in  all  tlie  teiulon  n-fli-xi-rt.  The  m-ck  and 
Itm-k  bwvinie  stiff  and  painful  early  iu  tlio  eourse  of  the  disease.  And 
various  cnininl  nerve  symptoms  iiidieat«  that  tlie  eifusion  m\  the  l»a«e 
has  begun. 

The  pupils  are  usually  contracted  at  first,  do  not  dilate  iq  the  daric, 
and  do  not  react  to  light  Later  they  may  become  dilateil,  are  oflen 
un(H]mil,  and  the  eondition  of  the  pupil  varies  from  dny  to  day.  In 
some  vwes-  the  pupil  contraots  to  light,  but  iinrnedi-iit-ly  dihitoA  agnin, 
and  o>DttDues  to  ehunge  in  kI/a';  tliis  Is  termed  liippus.  PIohis,  pitr- 
aly.'MS  of  .some  of  the  mtulrir  maneleA,  vrith  strabismiLs  and  nystagmus, 
sfion  develop.  Optic  neuritis  occurs  in  :il«mt  tiO  pereenl.  of  the  ('iis«t*. 
The  facial  nerves  may  Ihj  irritat<;d,  causing  a  twitching  of  tlie  facial 
mui^cles  and  trismus  or  paralysis.  ^Vs  the  case  progresses  general  con- 
vulsions may  iH'cur,  followetl  In*  itimin.  Monoplegia  or  hemiph^ia  may 
develop  at  any  aVx^.  There  is  an  irritjktioti  or  piindysis  of  the  vnso- 
mnii)r  Kvsti'm  shown  by  bbicm^sK  of  tlic  oxtremilic«,  a  reddening  of  the 
skin  when  seratclie^l  or  rnhlxHl,  atnl  pri>fiise  sweating.  There  is  ol>- 
Slinate  constipation.  The  urine  mny  l»e  retained  or  may  ilrihble.  It 
ol\cu  contains  albumin,  and  is  of  high  specific  gmvity  and  si.'anty. 
The  s{>lceu  is  enlarged.  Iu  the  later  stages  there  may  be  a  t«.'ndency 
to  bed-sores. 

The  <luration  of  a  meningitis  may  be  from  four  days  to  two  weoks. 
In  rapid  eases  all  the  symptoms  upp«ir  In  great  lutcosity,  the  tcm- 
|KTature  rises  high,  the  pulse  is  wmk  and  rapid,  eoma  comes  on,  anil 
the  jKitiente  have  Cheyne-vitokes  respiration,  uud  die  eilJier  iu  eoma  or 
iu  eoiivulsioiis.  In  slow  eases  the  stage  of  irrit.ition  gives  place  to  a 
stage  of  pamlysin  and  Uic  jwiieut  is  exhausted  by  the  fever. 

I  have  sceu  sevend  eases  which  ran  a  slower  course  and  in  which 
symptomi*  persisted  lor  four  or  even  six  wet-ks.  In  lhe*c  cjihl*  n-mis- 
BioniB  iu  llie  .-symptoms,  with  subse<pient  exaeerltaliMns,  took  platt* ;  but 
the  general  symptoms  of  fever,  tu^idarhe,  Hininulence,  jvml  pnign-ssive 
ciuaeiation  were  constant,-  The  formation  of  abscess  in  liic  brain  or 
the  occurrenw  of  thrombosis  of  one  of  tlic  aiuuscs,  either  of  which 
may  be  a  cumplieation,  makes  the  profniosis  bopdcss. 

The  diiignosi.'*  of  meuiugitis  is  to  be  made  by  an  examination  of  the 
ocrebro-spiual  fluid  ubtaincit  by  lumlmr  puncture  (ew  page  70t>),  aod 
this  abuuld  be  tried  in  all  doubtful  i'um-s. 

The  diagnofds  from  alMV««^  of  ilie  brain  and  from  thrnmlkosis  of  tlie 
lateral  sinus<>s  has  Ikh^h  considered  on  pugiv^  o/iS  :ind  o65. 

The  pnignoftis  in  septic  and  eecnniUiri.-  meningiti.'^  ig  always  serioiu. 
Patient*  mridy  recover.  Nevertheless,  tlie  pot*ibility  of  recovery  has 
been  proven  iu  many  cases  io  every  variety  of  the  disease,  and  henoe 


srjfpTom. 


728 


it  ia  always  l^ittmate  to  hold  out  Honie  hniie.  It  is  also  to  be  rempm- 
berwl  that  there  arc  iiuiny  caws  prewntiiig  wrioii!*  ntn-oue  symptoms 
quite  siinilnr  to  thfi8e  nt'  nirningitis  in  ihi-ir  rh<tracier,  hut  not  quite 
equal  to  them  m  severity,  Mhit-h  pat*  off  in  (he  course  of  four,  ("ix,  or 
eight  ilays.  I  have  seen  many  such  cusps  in  cnnncftinn  witli  otitis 
media.  I  have  seen  some  in  children  c<miplieatiDg  other  di«iuws  or 
appearing  alone.  We  do  not  know  whnt  ilie  ]inihology  of  such  raaca 
in.  They  have  beeu  aseribed  to  eerebral  liyperiemta,  lo  wTuua  mtD- 
ingitis,  to  cedema  of  the  brain.  tf>  non-puniU'nt  eneephalitis,  and  to 
direct  titxiemiii  of  the  hniin.  The  only  lueuiiK  of  (liagnn^is  of  thefie 
oa8eH  fnini  nicniiigitis  is  hy  watching  their  rrmrse  and  olwer\'iug  tlie 
recovery.  Ileuce  in  the  early  stage  of  supposcnl  meningitis  of  u  mild 
tyjw  the  progin«»i3  must  be  guarded,  as  Uie  diagniwis  iiwy  t>e  wrcmg. 

The  treatment  of  septic  meningitiii  or  of  secondary*  meningitis  sliould 
begin  by  an  active  laterferenee  with  the  cau5o.  Fractures  tiliould  be 
trephined  and  a  pewwihle  souree  of  infection  sought  and  irve  draiiuige 
opened.  In  midrile-*»r  disejise  an  early  exploration  of  the  mastoid 
cells  and  prompt  opening  of  the  skull,  wiili  (Iminngt',  «r(?  often  neces- 
mjy.  In  abscesw  of  the  hmiii  and  sinus  thrombnsit*  operalion  affords 
relief.  In  other  ra»>ci*  n|>eratioiis  an:  irnjMisHible.  Ahwdute  quiet  in 
btnl,  ice  to  the  hi^Ld,  brisk  pupgjitivcw,  leeches  to  the  mastoid  region  or 
temples,  blisters  to  the  neck,  aud  the  free  use  of  narcotics,  the  coal- 
tar  products,  and  morphine  are  to  be  employed.  The  temperature  is 
to  be  wmtnilled  by  uotd  sfN»iiging  rithcr  than  by  baths,  as  it  ip  impos- 
sible lo  move  the  [Mitienl  into  a  tub.  Anltpyriue  aiid  p)ieuaic%tin  may 
help  to  reduce  it  If  it  rises  above  103°  F.  The  heart  may  require 
stimulation,  and  for  tlm  caOeiue  ia  better  ihao  either  alcohol  or 
strychnine.  The  delirium  may  be  somewhat  diminisheti  by  the  free 
use  of  bromide  and  chloral.  J  f  the  persistent  hemhiche  is  flf»ou  followed 
by  optic  neuntifi  it  is  protuible  that  a  large  etf'uftion  has  occurred,  and 
it  is  ]>os!!>ible  ihiit  lumbar  puncture  may  reduce  this.  In  some  caaes  it 
has  BUccectlc'd  and  an  improvement  has  followed.  From  50  to  100 
c.c.  of  fltiiil  liave  Iiecn  witlidniwn  daily  fur  sevend  daya  under  atrict 
antitH'ptic  preciuilions. 

4.  Tubercnioua  Meningitis. —  Children  between  the  ages  of  two  and 
fiitccn  years  are  more  commuuly  affected  by  tuberculous  meuiugitia 
than  are  adiUl^,  though  no  age  is  exempt. 

The  symptoms  of  this  form  of  meningitis  are  namemus  and  differ 
so  wiilcly  in  different  stages  of  tlie  pntgreaa  of  the  case  that  all  authors 
prefer  to  group  diem  in  periods.  There  arc  (I)  a  period  of  incubation, 
when  the  symplmns  are  slight  and  ratlicr  indetinitt!,  but  reully  well 
marke<l  when  nac  looks  b:iekwHnl  and  contrasis  the  condition  with  tliat 
of  previoU)*  health;  (II)  the  iieriitd  of  irritative  symptoms;  (III)  tlie 
period  of  pjiralyttc  symptoms  ami  coma. 

I.  In  the  period  of  incubation  the  child,  without  reason,  ceases  to 
gain  weight  and  begins  to  lose,  is  fretful  and  uneasy,  shows  little  desire 
lo  play,  ••iiul  cannot  be  auHise<l  or  diverted  for  any  length  of  time,  very 
often  manifcijting  a  marked  change  in  diaposition  and  unusual  likes 
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ami  <lislikee.  At  night  it  (l(ie8  not  Bleep  Boundly,  wak^s  on  slight 
noisti!!  and  cannot  be  put  to  sleep,  or  groans  and  me«  in  sleep,  and 
Bometimos  prinds  llie  teeth,  in  the  daytime  it  may  be  drowsy. 
Voniitiiip,  mvurring  without  apparent  cause  and  rei-urring  in  iittaeks, 
is  usually  an  early  symptom,  and  is  attended  by  con!»idcniblc  pnietru- 
tion.  Hi^jidacbe  jwion  ap[H'ar«,  being  complained  of  by  children  who 
can  tjilk  and  l)eiiig  shown  by  crying,  tearing  the  hair,  and  beating  tiie 
h«ul  in  infantt^.  niiririg  this  iKricMl  the  temmiratiire  is  usually  100° 
OP  101'  F.  at  night,  but  nearly  ntjrmal  In  the  nuiniing,  the  pul»«e  is 
more  rapid  tlian  usual,  and  the  respiration  regular,  but  attende<l  by 
yaiivning  and  sighing.  The  appetite  is  p«»or,  the  bowels  are  often 
oon^ti^Kited ;  (xx-a^iionally  there  is  diarrhoea.  The  urine  is  usually 
iuenvLscil  in  amount,  and  mav  show  high  spwifio  gravity  and  albumin 
in  smul)  amount.  The  pnKlronud  stage  is  longer  in  tul>ereulous  menin- 
gitis than  in  other  forms. 

As  ttibereuliius  meningitis  le  secondary  to  tulMfrenlosis  elsewhere  in 
about  HO  per  pent,  of  the  cases,  some  symptoms  referable  to  the  hnigft, 
or  intestines,  to  the  jniuls,  or  the  bones,  or  the  spine,  to  the  bruin,  or 
to  the  lymphatic  glamis,  are  to  be  dctcc^ted  when  llie  ehild  is  ean-fully 
ejcamincil.  Thei*e  symptoms  should  lead  to  the  diaguosis,  even  in  the 
stage  of  incultation.  \n  »iiy  ciisi*  of  doubtful  natuie  the  Oalmette  lent 
will  pn»ve  the  existriiyL-  (ff  tubereiilo^iis ;  and  lumbar  puncture  will 
yield  fluid  in  whieh  tuben-le  Iwu-illi  can  l»e  found.  This  stage  may  last 
from  four  days  to  three  or  four  weeks. 

II.  The  slape  of  irritative  synipt4>ms  ap[>ears  au^idenly,  usually  with 
»  genenil  e«»nvidsinn,  toUoweil  by  «tiii>or.  The  ehild,  who  hag  grad- 
ually IxKHjme  wejiker  and  sii^ker,  oomplaiuH  of^  mast  intense  headache, 
is  hy|tcrsensitive  all  over,  and  eaniiut  euilure  being  touched,  shuns  tlio 
light  and  uoise,  and  erie^  when  disturbed.  It  is  soninoleut,  but  cries 
out  in  sleep,  griuils  its  teeth,  and  rolls  its  head,  wearing  off  the  hair 
fponi  tlie  uceipitid  region.  Then,  without  warning,  it  has  a  general 
convulsion,  which  may  l>e  repeated  at  intervals.  When  il  mm(«  out 
of  the  (M)uvulsiiin  it  i^  stupid  and  eaniiot  l>e  arousetl,  but  cries  when 
disturbed.  There  is  usually  some  rigidiiy  of  tlie  neck,  which  increases 
rapidly  and  exit-iKls  to  ihc  npine,  so  that  the  entire  lj<sly  is  stiff,  uiid 
arter  a  time  the  lieiid  is  drawn  biickwanl,  Stmictimes  the  liniW  Wrome 
rigid  and  eunlruelc^l.  The  reflexes  are  exaggerate<l.  The  pupils  are 
contracted  anti  do  not  respond  to  light,  and  are  often  of  unc^jual  size. 
There  may  Ik>  uystagmus  and  hippus.  The  tem|)eniture  be^^ins  at  this 
time  to  rise  at  niglit  to  Hi'2°  V.,  the  pulse  bt-eomes  faster  and  If*  now 
oceJi*ionaIly  intermit  lent  ami  irregrdnr,  and  the  respiration  is  irrtgulsr, 
8  scries  of  inspirations,  each  deeper  than  the  last,  U'ing  followed  by  a 
(Ogh  and  ncssatiou  fur  a  few  eeeunds.  This  stage  may  last  for  two  or 
three  days,  or  even  ten  days,  during  which  time  the  8tu]Hir  deepens, 
and  the  child  flecji^i  more  and  more  etmtinuously,  luid  it  is  harder  to 
arouse  or  interest  it.  Dtlirium  is  a  common  symptom,  the  ehild  talks 
to  itself,  (WH-fifiionally  sei\^niB  out,  and  may  not  know  its  parents. 
Towanl  the  close  uf  the  siAge  musculnr  twitching  is  frequcot  and  par- 
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tiat  oonviilHions  may  occur;  the  abdoim-n  is  rotrai^led,  idche  drfJiraU 
is  well  iimrke<l,  antl  an  ophthiilniost-opie  examtnolioD  shows  trhoked 
disks.  'I'hc  fkin  is  iiry,  and  uK'er:*  may  form  aliniil  tlic  cam  or  on  tlie 
buttocks.  In  spile  of  the  severity  of  tJie  symptoms,  however,  the  child 
may  at  liniM  neom  for  an  hour  or  more  to  be  better,  may  be  conscious 
and  ttlcrt,  ami  luivc  rm  [Miin.  But  Ihest-  inten-als  Wcnnw  ii»frtM|ui'iit 
a^  the  la.sl  stiipr  :L|>]ii''>:irht>.  Ill  this  stuge  luuibiir  puiictiii'e  Usually 
abowH  tlip  prc's«'iK"<.'  o!  liilttirii*  bsu-iili  iti  the  cerelnii-spiiml  fiiud. 

III.  Tlie  stage  of  paralysis  or  coma  comes  slowly.  The  child  gcta 
wonw,  tJie  stujwr  dee[)eiis,  a»  that  it  is  impossible  to  arouse  it,  aud  para- 
lysis of  some  of  the  cranial  nerves  apjx'ars,  aiuahi;;  strabismus,  facial 
paralysis,  or  difRntlt  swiiUowiiig.  nnd  ^-iicnil  paralysis  of  the  limbs,  or 
liemiplegiii.  The  pupils  are  now  dilated  and  fail  to  act  to  light; 
choked  disk  appears,  if  it  has  not  before ;  tulicreles  may  be  seen  in  the 
choroid;  the  opi.sfh<it*nins  is  more  marked,  and  the  nbdonu'ii  is  re- 
tmcted.  The  teDi|K!rnturc  begins  to  rise  in  the  inorniug  as  well  as  at 
night,  the  pulse  bec<imcs  very  rapid  and  weak,  rcs*iiiration  is  irregular 
and  lai)ore<l  and  of  the  Cheyne-Stokea  character.  It  is  alm^wt  imiMxt- 
eible  to  feed  the  child,  and  emaciation  is  rapid.  The  nrinc  is  retained 
or  ia  (wssetl  invoUintarity.  The  coma  deepens,  and  the  child  dies  of 
exIiHiislion  or  in  a  eoiiviilsioii.  The  dunitimi  of  this  stagt*  is  from  two 
ilays  to  II  week,  de|>cndiDg  on  the  nutrition  and  inheit>nt,  sln>ngth  of 
the  cliihi.  A  (juarter  of  tJie  cases  ilie  in  the  first  ww'k  after  the  second 
etage  begins,  a  quarter  iu  tlie  second,  a  quarter  in  the  Uiird,  and  the 
remainder  within  eight  weeks.  In  infants  whose  fontanelles  ai-e  n<»t 
completely  olosed  a  condition  of  hydrocepliuln?*  is  liable  to  develop  and 
to  go  on  incratsiug  uiiil  death.  There  is  no  doubt  that  almost  all  cases 
die,  aud  we  liave  no  me^ms  of  arresting  the  pixign'Sd  of  t\ui  iliseuse. 
Yet  ca.ses  have  been  rei>ortcd  in  which  recover)'  has  oL-curn'd,  even 
when  tnlMTcle  bacilli  have  1mh;ii  fbuiiil  in  the  eere1ir«>-spinal  tbiid. 
Trualmeut  is  palliative  only,  the  various  sympli)ms  being  treated  as  they 
arise.  It  has  been  pn)|>oscd  to  open  tlie  skull  anddmiii  tlie  base.  This 
lias  been  done  once  vrith  apparent  success  by  Ord  and  Waterhouse,  but 
their  example  has  not  lieen  followetl  by  others.  As  all  ca.xes  are  hojie- 
less,  such  a  uii>asure,  though  theori>tic;dly  of  little  valia-,  nmy  bu  worth 
a  trial.  It  failfMl  in  nne  case  under  nivcjin'.  Injections  of  tuberculin 
liavc  failed  to  arrest  the  disease. 

The  following  ease  \a  a  ^xA  ilhistratlon  of  the  course  of  the  disejisc : 
Girl,  aged  two  years,  of  hialthv  parents,  bi^gan  to  have  slight  attacks 
of  smlilen  lass  of  eonsiMousucss  with  convnlslons,  ou  Xovemlwr  7th, 
and  complained  of  hi-adacht^  naustni,  and  vomiting.  During  die  first 
two  weeks  these  syiuptmus  oijutiuu<.>tl,  aud  she  was  very  fretfiU,  dull, 
and  stupid,  emaciated  rapidly,  aud  had  a  teniperatuse  of  UH)°  F.,  at 
utght.  During  the  tliiril  week  the  tcmpemture  reached  102°  F.,  at 
night  and  did  not  go  below  100°  F.,  in  the  morning;  her  pulse  was 
120,  regular,  respiration  regular;  she  had  much  hos«laehe,  n'tuiued 
little  food,  cried  out  in  sleep,  and  was  drowsy  and  dull.  Ou  Novem- 
ber  28th  she  had  a  oonvulsion  limited  to  the  right  side  of  the  fiioc  and 
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right  arm  lusting  an  hour  and  n  liiilf,  afur  wliieh  she  slept  for  two 
hours  auti  hml  a  tempeniture  of  104*  F.  There  wns  iio  paralysis  after 
the  oonvubion,  Ijiit  ^ho  lUilcd  to  reeo<j;ui£e  Hlt  luulhor  luid  imrdc  aud 
kept  her  ham!  uu  the  left  side  of  her  head,  with  sipu  of  paia.  Her 
pupiU  were  dilated,  rcjiottid  dlug^ishly,  and  dilatc<l  in  die  light,  bciug 
undulatory.  Her  optic  disks  were  normal.  During  the  foUo\ring 
week  she  faitwl  sujadily,  bpintj  in  a  MaUi  of  stupor,  and  finally  of  coma. 
Her  tempcPdture  varied  fruiii  101°  to  lt)4  °F.,  pulse  bi^eame  140  and 
liitt^rinittetit,  respinitioii  Ht^hing,  irreguliir,  and  fimdly  Cheyiio-tStokes. 
She  had  oue  right-sidtti  uunviilsiou.  llor  pupils  were  contracted  whea 
she  wau  let  alone,  but  dilated  widely  when  the  eyes  were  ofien  and  uo- 
dulatetl.  The  optic  ilisks  lieciime  eloinly  aud  finally  choked.  The 
fiice  wiw  fla-thcd,  oud  there  was  <4oAc  cirfbnrlc.  The  alwlomeii  )>ecame 
retractc<l.  There  was  no  paralysis,  but  the  knee-jerks,  which  in  the 
first  weeks  were  abs(*nt,  berame  exaggeratol,  and  ankle  elonuR  was 
obtained.  She  died  on  Di.!eeml>er  -Ith.  Tlie  autopsy  showed  tubercles 
scfittereil  civi-r  the  pin.esjH^ciiallv  on  the  base  and  in  ihe  fissures  of  Syl- 
vius. There  wsw  much  Menirn  tinder  the  pia.  The  ventricles  wore 
greatly  (Ilsteudwl  hy  cloudy  serum.  There  was  some  oedema,  hut  no 
inflammation  of  the  braiu  aud  no  apparent  cause  fur  the  timttatioa  of 
the  convulsion  to  the  right  side,  though  there  was  more  iterum  over  the 
left  hemisphere,  about  the  motor  zoue,  than  elsewhere.  In  this  case  it 
was  evident  at  die  autopi^y  that  no  operation  would  have  had  any  effect 
to  relieve  the  condition. 

.5.  Syphilitic  Meningitis. — The  svmptoms  of  this  form  of  meningitis 
develop  more  i<lowlv  thun  those  of  the  other  forms,  and  are  more  easily 
and  aucocs«fully  treated.  They  rcst^mhle  the  symptoms  of  hniin  tumor, 
but  are  more  nipid  in  their  progress.  The  patients  suffer  fnim  general 
8ens»tions  of  discomfort  in  the  head,  from  headache,  which  i.s  often 
occipital,  sfiinetinies  fnmtal,  sometimes  diffuMtl  over  the  entin>  head, 
and  Ls  usuully  wursc  toward  evening,  and  keeps  them  awake  in  the 
night.  They  Innxime  nervous,  t-unnot  conlnd  the  eniotimis,  uutl  can- 
not think  quickly  or  keenly  ;  hence  Uiey  are  unfittetl  for  liuwiness. 
They  are  subject  to  attacks  of  vertigo,  and  may  at  times  vomit  nnex- 
pectedly  without  preceding  nausea-  Ai^er  a  time  dimness  of  vision 
nmy  be  noticed,  aud  an  ophthalmot^'opie  examination  showif  uu  optic 
neuritis;  or  a  tliinl  nerve  pidsy  may  suddenly  oc^^ur,  with  ptosis,  ex- 
ternal strabismuK,  and  immobility  of  the  eyeliall  aud  pupil ;  ur  a  facial 
palsy  or  sixth  ner\'e  aflK^tion,  with  internal  strabismus  may  occur.  It 
is  moix-  nire  fur  the  other  cranial  nerves  to  be  ufft^Ueil  altlmugh  intemse 
neuralgia  of  the  fiu'e,  tleafne.Ks,  ami  diOiculty  of  swallowing  have  been 
ob9er\'ed.  After  some  one  or  more  of  the  cnuiial  nerves  on  one  side 
have  become  paralywd  a  hemiplegia  of  the  opposite  side  not  infr^ 
quently  developi^,  not  fx>mplete,  but  attended  hy  iDcnaune  of  reflexes. 
Sensory  dismrbani-e  is  rare.  Polyuria  is  a  ven*  common  ^mptom  In 
these  cases.  Oee«^iomdly  a  «■r(^^n■llar  gait  luis  W-en  noticeil.  In  one 
of  my  iniacH  gi-neral  omvukions  occurred  several  times  before  treat- 
ment began  to  produw  an  eflvct.     The  symptoms,  UieTefore,  are  quite 
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like  thoee  of  tumor  on  die  base  of  the  brain.  Sometimps  the  gtiniiny 
cxiiclaliori  is  in  the  Svlviiin  fissun*  niul  caiwi^  winiprejiisiim  of  the  1i1«kxI- 
vei^scU  tiupplyiu<;  tbe  curteji.  lu  these  vases  suddea  attacks  of  uphasia 
or  heDiiple^iu  niay  occur. 

The  nicniiiffna  of  the  coDvexity  are  occasionally  involved  in  a  flvph- 
ilitie  infnin^tti?^  and  in  these  cases  symptoms  roAenihlin<>:  a  KH'sdiu-d 
bniiii  tiiiintr,  altat^ks  of  Jncksonian  epile|>sy,  or  nf  apbiisia,  folli»wi*d 
by  aionopli'gia,  may  otriir.  The  headarfie  may  be  ](Kidi».'d  at  one 
spot  and  may  Ix;  attended  by  tendemese  on  percussion  of  the  head. 
Mental  M\*mptoniH  are  pmminent  in  tliese  cjuh'-s,  rcscmbliit^  Umse  of 
paresis,  but  with  dcmeutiii  mun.'  evident  thau  deluaious.  llie  symi>- 
toms  may  l>e  very  irrejiular  and  intennittent,  an  in  the  Ixisilar  type, 
severe  on  one  day,  slipbt  uu  the  next ;  they  nmy  vary  in  their  location, 
and  they  are  rarely  as  permanent  and  continuou?  as  in  brain  tumor. 
The  iK![sirrcnpR  of  an  optic  neuritis  i«  the  exception  in  mRuigitis  of  the 
onnvexity.  The  diffiruhy  of  diagni>si<i  betweiMi  a  siK-cifin  meningitis 
of  the  convexity,  paresis,  and  Ijniin  tumor  Is  bo  great  that  in  every 
case  where  the  question  of  diiignosis  arises  it  is  well  Uy  trj'  antisyplilU- 
tic  treatment.  If  this  fails  operative  treatment  may  be  considereil,  for 
successfid  removal  of  puniniy  tumors  has  Ix-en  reeorde^l. 

The  \'arious  symploms  named  devehtji  (gradually  in  the  course  of  a 
month  or  six  weeks,  incrwise  in  intensity,  and  prostrate  the  jKitient  ' 
oomjdetely.      But  when  treatment  is  bi(^n  they  atMm  Ijc^in  In  (sutMidu, 
and  dually  may  entirety  pass  away,  letiving  the  patient  quite  well. 

Til  cases  nf  long-  {luration,  where  the  u('r\'fs  or  the  brnm  huvi-  I>een 
seriously  e<Hnpresse<l,  and  wlicrt*  degeneration  in  the  nei*\'e  tnmks  or 
in  the  bmin  tracts  has  been  pi'oduced,  the  recover."  is  mueh  deUiyoI  or 
may  be  incomplete.  Thus  in  one  of  my  cases  which  showed  paral\'sis 
of  the  sixth,  iwventh,  and  eighth  nervos  on  the  left  aide,  and  a  marked 
cerelx'llar  gait,  with  staggering  toward  the  ]ef\,  the  enmiiil  iMtrve  palsy 
rei^ivenni,  the  gait  iM'iniriit:  natural,  but  tlieri'  has  reuuiitied  at  the  end 
of  tlifi'c  years  a  sense  of  uncertainty  of  pusitiuu  and  some  vertigo  on 
rapid  walking  aial  an  exitggeruted  knee-jerk  on  the  right  (*idu.  la 
another  e:tse,  after  a  periixl  of  uecipiiat  |Kiin,  worse  at  night,  tiie  right 
sixth  and  seventh,  then  the  fitlh,  llieu  the  tiiinl  nerves  were  paralyxe*!, 
and  then  a  left  hemiplegia  ap|>eare^l.  These  symptoms  subsided  under 
treatment,  but  atter  a  few  months  <lenfnesft  in  tlie  right  ear  and  a 
iiuirkcd  stjiggcring  to  the  right  ride,  with  polyuria,  devehi])cd.  These 
also  sultsidtxl  under  treiitinent,  anil  for  ten  years  ihis  man  has  Ix-cu  well 
and  a!)le  to  work,  bntsulfers  from  vertigo. 

Prognosis.  — The  prognosis  is  fairly  good  in  syphilitic  meningitis, 
as  treatment  pnanptly  eaiises  Uie  absorption  of  the  exudation  ;  but  it 
must  not  be  forgotten  that  symptoms  due  to  an  aeiiud  destruction  of 
cerebral  ti>wue  arc  pemianent. 

Treatment.  —  Treatment,  uo  matter  at  what  stage  in  the  course  of 
syplillis,  sltould  be  by  means  of  inunctions  of  mercury.  One  drachm 
of  blue  ointment  is  to  be  well  rubl>ed  into  the  Ixxly  djiily,  and  the 
absorption  is  increased  by  adaily  bath  in  water  of  a  temperature  of  ItKi** 
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to  108**  F.  for  liair  uu  hour.  This  bath  nuiy  be  followed  oy  cool 
spoiijring  to  prcvcut  too  great  swputiug  and  taking  cold.  The  applica- 
tion of  mercury  should  be  to  a  dilVerent  part  of  the  body  em-U  day,  and 
ihia  part  should  i>o  hatidage<i,  so  tliat  any  ointment  letV  on  th<'  «kin  may 
\ie  alw^irlxHl  ami  iiul  nililjei!  ofV  by  the  rUithing.  I  prefer  this  inetiuHl 
to  that  by  hypodermic  injei!ttoii  of  corrosive  Bublimat^:,  though  tliiri  mav 
bcreaorltsl  to  in  rohh'  I'aises.  Pills  uf  mtrnnirli;  imiide,  nil  or  gn;eii,  usu- 
ally derange  the  stoireich  and  their  cfTtft  is  less  rapid  thau  tliat  of  the 
iniinrlinriR.  Afu^r  the  menrury  has  been  given  for  one  wwk  iodiiloof 
potassium  is  to  be  begim  in  addition  to  the  merouri'.  It  in  my  rule  to 
begin  witJi  a  doso  of  twonty-five  grains  three  times  a  day,  as  thus  the 
coryjM  which  U  vnustti  by  smidl  doses  is  avoidwl.  The  anmuiit  is  thcu 
innn'Oficd  rapidly,  one  grain  at  each  dow  until  three  huudnxl  grainrt 
(billy  are  being  taken.  On  reai;hiug  a  dowof  fifty  gniiiii*  it  is  Ix'lter 
to  increase  the  number  of  doses  than  to  iuci-case  the  aizc  of  each  dow^ 
If  th«  iodide  is  given  well  diluted  in  water,  in  some  gaaeotut  mineral 
water  or  in  milk,  it  can  uttuidly  l>e  taken  for  wveral  nionth?.  The 
m^'reurv'shiiuld  lieeontJnued  with  the  itxlide  until  niarkcil  iniprtrvenicnt 
isnuuiifesinr  until  stillvation  is  eaustnl.  This  should,  of  i-ourse,  Iwpre- 
vcuted  by  the  use  of  a  mouth  wash  of  chlorate  of  |H>t«sh,  and  bv  clean- 
ing tlie  teeth  after  eju^li  meal  and  after  each  dtwe  of  medicine.  Umially 
tliree  ounces  of  blue  oiutiueut  are  t^uffieient  but  more  may  be  needed. 
The  genenJ  strength  of  the  patient  fihoidd  ahvay«  l)e  kept  up  lo  the 
best  point;  every  possible  means  being  used  lo  pntmote  hmltli.  An 
out-of-door  life  in  good  country  air,  moderate  e-Xen-iw,  the  best  fo<Kl 
[Kwaible,  and  a  gimerous  diot,  with  niiKlenilo  ut«c  of  stimulants  and 
toni(»  of  all  mtrtjiare  to  \w  adviwd.  Tlie  l>enefit  of  a  c<«ir8e  of  treat- 
meut  at  hot  springs  or  in  a  stuiitnriuni  is  partly  due  tu  the  more  healtli- 
fiil  surroundings  tlian  city  lite  affonls. 
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CHAPTER   XLII. 

THE  rAlNFVL  NEUROSES. 

Neuralpia.     MuTBlgi*.     Ileipc*  ZoMer.     Referred  Pains. 

NeuhaIjOIA  w  a  disease  (if  a  seriwry  nerve  RliamoteriTed  by  pain  in 
the  eoui*so  of  t\w  nerve  or  in  its  pcriplienil  difitribution. 

MeralRi!!  «Jitr(;rj<  fmm  nciiral^^ia  in  that  it  ocuiirs  in  the  lef^and  only 
on  •^tatidiii)^  and  walking,  hut  ih^vlt  at.  rc^t.  This  ['orni  tn  often  at- 
tendwi  by  panesthesia  in  the  ilistribution  of  the  nerve  and  liy  slight 
ani£«th(>9<ia. 

Herpes  zoster  is  a  trophic  disttirlmnce  of  the  skin  sitnatod  always  in 
the  domain  of  a  sensoiy  nerve — and  ufCcn  atteiide*)  by  neiiralf^ia. 

Referred  pains  are  painful  senratious  felt  in  some  rejfion  of  the  body, 
but  ai^tually  due  to  some  diseaite  uf  an  internal  urgun,  whowe  eentml 
nervous  merhani«m  is  located  in  the  p;»rt  of  the  nervous  system  with 
whieb  the  region  in  which  the  pain  is  felt  is  oooncoted. 

NETJBALOIA. 

Etiology.  —  Nenralj^a  may  be  due  to  toxic  agents  of  external  or  of 
internal  origin;  urgaiiie  or  iiiorganie  ;  eniwingan  irritation  of  the  neii- 
romy^,  or  of  tlieir  axones.  It  niay  l>e  eaa-ii^d  by  congestion,  without  or 
with  a  serous  exudiuiou  in  tlie  sh»itb  of  the  nerve,  and  coDr<e<jneat 
compression  and  irritation  of  the  nerve  fibre-s.  It  is  otten  due  to  dis- 
ease  in  the  blwKlvessels  aceom]>anyiiig  the  nerve,  whicli  prevents  tlio»e 
proeessea  of  osmosis  nocessiuy  to  proi)er  nutrition.  It  is  niao  the  first 
symptom  of  orgjmie  disease  in  the  nerve  filii"es,  or  in  tlu*  eiidoneoHum, 
of  a  primary  infliuuraatory  character,  sinw  many  c«,se»  of  neuritis  are 
preceded  by  attacks  of  neuralgia.  It  not  uiieommunly  develops  in 
nei-ves  which  pass  through  or  near  organs  whirh  arc  the  seat  of  dis- 
ease. And  it  is  a  frcnjnent  manifestation  of  certain  dis^iixlers  of  uutri- 
lion,  indigestion,  stomach  or  intestinal  I'ermcntalion,  rhenmatism,  gout, 
diaU-tes,  anieniia,  uhlonjsis,  as  well  as  of  lite  vurioiut  infectious  diseases, 
cs|)cci»lly  malaria  anil  syphilis. 

The  majority  of  aitllKirities,  however,  do  not  rf^pird  ueumlgia  as 
necessarily  a  peripheral  discasi",  altlmugh  its  manifestations  arc  jwriph- 
eral.  The  seufjory  uerves  send  their  impulses  inward  to  the  gray  mat- 
ter of  (he  .spinid  cord  or  bntin  axiA,  where  such  impulses  are  primarily 
i«ceived  in  a  peeuliar  substance  —  the  gelatinous  substance  of  Ro- 
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taoiio  —  wliich  appears  to  be  a  fiue  fcIl-like  structure  containin);  man^ 
minute  eclls  or  miclei.  Tlieuw  tliew  iiiipul)«es  are  scut  up  by  the  cea- 
tral  w-nsory  triers  to  the  cerebral  eortex,  where  they  are  conrfeKmsIy 
perceived.  An  irriUition  in  the  gelattnoui^  rsiihintHni'e  or  in  the  (H^ntntl 
tractu  is  enpahle  of  proHiieinK  pain  referred  to  the  i»eripherv,  as  many 
cases  of  orj^nic  diseaw  in  tUi-fie  parts  prtive.  Hemx?  it  hiu*  lut'u 
thought  that  Honu-  (listiirlMinet!  in  nutrition  of  the  cetitnil  senwiry  iv- 
gion  is  the  ii^iial  ntu^*  of  neuralgia,  and  (his  theory  ren^eivi-s  snp|H)rt, 
as  Gowers  hsm  held,  from  the  facts  that  puio  may  be  felt  in  adja- 
cent jMirts  of  Boveral  nerve  roj;itmy,  may  radiate  into  adjaeent  uerve 
regions,  or  inay  l>e  felt  in  a  re^'ion  not  lliat  of  tlie  irritatecj  uen-e. 

Nrnridj;ia  iimV  l>e  hore<Mlary.  It  rarely  develoiw*  during  childlnKtd, 
bnt  fnnn  youth  up  to  old  ape  no  one  is  exempt.  Women  appear  to 
BulTer  more  than  men,  Jt  owinrs  more  fntpKintly  in  nervous  and  hy»- 
terii'id  in<Iividnals,  and  emotional  excitement  is  said  to  be  a  wiuse.  It 
is  iKirtietdarly  frequent  mi  wnsilive  |x*rs(»n8  in  a  eliniate  wbertt  damiv- 
ne**s  ifi  o<minion.  Attacks  bear  u  distinel  relation  to  atmoiKphenc 
duui^es;  a  low  barometer,  a  high  degree  of  huuiidily,  aud  a  falling 
temperature  combined  are  oOen  exciting  causes. 

Certain  eleetrie  states  <)f  the  atmosphere,  of  which  as  yet  we  have 
no  preciriro  knowlwl^je,  and  no  means  of  rerordinp,  are  ejipable  of  caii^ 
ing  attacks;  and  pi^rsiniiK  who  are  wibjeet  to  neuml^ia  an*  onisc^ious  of 
tteusattoiiK  which  coincide  with  changt.'s  in  electrical  tension.  Thus 
muny  perbuus  are  warued  by  a  aeuralgic  attack  of  Llie  coming  uf  a 
thunder  nhower,  or  of  a  severe  storm,  some  hours  before  it  arrives. 
Atiaeks  (H-cur  with  [nuch  givaier  frequency  in  winter  than  in  fiummer. 
Kxposure  to  cold  is  the  most  common  oaase  of  an  attack,  and  when  a 
ner\'c  ts  painful  a  draught  of  air  often  causes  a  sudden  paroxysm, 
while  heat  almost  nniformly  relieves,  Palienls  are  usually  hyjwrsi'n- 
eitive  tu  cold  in  the  painful  area  and  instiuetively  protect  it  when 
ex|K>setl. 

Symptoms. — The  tnmptom  of  ucunilgia  is  pain.  This  is  sharp, 
sudden,  shooting  along  the  uerve,  and  tnuisient,  l)eing  siieccL-ded  by  no 
interval  of  freedom.  The  fHiin  is  often  accompanied  by  numbness, 
tingling,  or  bnmiag  iu  the  surtaee  to  which  the  een^n-y  nerve  goes; 
and  artiT  a  time  it  is  followed  by  a  tender  sensitiveness  of  this  part 
and  also  of  tlie  entine  nerve  inmk.  Fressure  on  the  nerve  elicits  un- 
usual tenderness  anil  starts  an  attack  of  pain.  Sonietinieit  the  |Miin  is 
so  severe  as  tu  cause  reflex  or  aiiti^inalic  sj^msms  in  nuiscle^  whoM*  niutor 
centres  are  iu  close  relation  to  the  sensory  nwt  involvetl.  Thus  tri- 
geminal neundgta  ofYen  causes  a  twitching  of  the  eyes  and  face  ;  inter- 
costal neuralgia,  a  beniling  nf  the  entire  trunk  ;  sciatit^  a  dniwing  up 
of  the  leg.  Any  movement,  especially  if  sudden,  is  liable  to  start  a 
paroxysm  of  pain,  hence  patients  instinctively  keep  quiet,  move  cau- 
tiously, and  aviiiti  effort,  Soniclinirif  v;isonii>t(>r  and  tni)>b!c  distur- 
bances attend  or  fullnw  u  oeunilgie  attack.  Such  are  flusliing  of  the 
surface,  uinisual  sweating,  or  herpetic  eruptions  on  tJie  skin,  ur  falling 
of  the  hair,     A  distinct,  unusual  pulsation  in  the  vessels  of  the  pniu- 
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ful  regiou  or  Der\'c  cuii  oi\cu  be  felt.  A  sligbt  swelliug  of  Uie  poiu- 
ful  reffion  nuiy  also  occur. 

Herjws  wwter  is  a  irc(|ueiit  accompiinimeDt  of  neuralj^ia  iu  any  nerve. 
It  Bomolimes  occurs  without  iieitralgia  but  is  always  limited  iu  its  ex- 
tent to  the  domain  of  one  or  moro  nen'Cft,  ns  Henil  \m\»  ilenionstRited.' 
It  is  partioulrtHy  frequent  in  connection  with  neuralgia  of  the  thonicic 
reg:ion.  It  may  [in-fiHlf  ur  Jt  niuy  iullow  iiii  Httiick  nf  rn^nnilg^ia,  or  it 
may  (Kvnr  us  ihe  only  symptom  of  the  iifTcf-'tiou  of  the  gangliji. 

Tlie  course  of  llie  disease  is  very  variable.  The  |»nin  occurs  in  par- 
oxvBms  and  thci^e  vary  iu  severity  and  duration.  The  pitiii  may  come 
every  few  (seconds,  lasting  sevenil  seeondH,  for  many  h<iurs.  Such  an 
attack  may  ivi-ur  regularly  every  day  at  a  definite  hour.  It  often 
subsides  at  night,  though  this  is  not  uniformly  the  oaee,  and  in  some 
]mticiitfi  the  pain  is  wori:^  at  ni^liL  Attacks  rarely  (Mintinuo  for  more 
than  (lin-e  or  four  i\iiy»  when  tlicy  are  snccceiltHl  by  a  free  interval  of 
several  days,  weeks,  or  even  inonllis.  Some  women  tuiffcr  from  neu- 
ralgia with  each  menstrual  pcriixl. 

The  tendency  to  a  recurrence  after  one  attack  is  well  known,  and 
almost  everyone  is  conscious  of  mmc  nerve  in  his  body  of  little  rerfis- 
tance,  liable  to  give  him  pain  when  he  is  ill.  A  p*!rw>n  who  lum  such 
a  tender  ner\*e  rarely  suffers  from  neuralgia  in  other  ncn'eji,  and  neu- 
ralgia is  rarely  liibitcral.  Occasionally  it  diivelofis  iu  diffenrut  nerves 
at  different  liiiii'S.  If  there  is  dis<.;overe<l  a  tmiw  which  can  Im*  re- 
moved, which  is  rarely  the  case,  treatment  of  a  rational  nature  can  lie 
iustitul<.>tl.  But  in  the  majority  of  teases  palliative  remodiea  have  to  be 
employed.  When  herpes  occurs,  with  or  witliout  neuralgia,  tlie  dura- 
tion of  the  attack  is  longer.  The  vesicles  remain  for  at  leant  two 
weeks,  often  occur  in  sno^^f^tve  en)ps  and  sometimes  persist  for  two 
months.     They  nuxy  leave  |)cnnanout  scars. 

Pathology. —As  fatal  cases  are  rare  tw  autttpsies  are  on  record. 
But  pnrge<jns  have  cut  out  both  nerves  and  ganglia  for  the  relief  of 
nenmlgia,  and  fn»m  the  ejcamination  of  Uiese  much  iufonnation  has 
been  obtained  concerning  the  patliologi.*  of  the  digeasc.  All  the  various 
proce.sKea  of  neuritis,  with  degeneration,  and  atrophy  in  the  ner^'e 
fibres  haw  b(?eu  seen.  But  the  more  imiKiriant  lesions  appear  to  be 
iu  the  neurone  biHlies  whicfi  lie  iu  the  ganglia.  These  ncunaic  bixlies 
have  been  found  in  different  stages  of  degeneration,  with  ehi-oumtolysia, 
vacuo liaition,  and  atrophy.  Some  neurones  slain  only  faintly  and  are 
most  irregular  in  outline,  being  so  slinmken  as  to  leave  the  s|Yace  in 
which  tliey  lie  almoM.  empty.  Some  neurtmes  are  very  small,  without 
nucleus  or  necleolus.  The  fibres  within  the  ganglion  are  often  swollen, 
the  medullary  sheath  is  di^intf^ratod,  tlie  axone  is  granular.  In  otiier 
fibres  the  sheath  is  full  of  a  diriinlegratetl  mass  in  which  the  axone 
eauDot  be  distinguislietl.  Iu  still  others  the  sheath  is  empty.  These 
cliunges  are  shown  iu  Phitc  III.  Tlie  coinuHitive  tissue  aliout  the 
neurone  Ixxlics  and  alsi>  about  the  fibres  ha^  bceu  fuuud  to  be  iucreaaeil 
in  density.     The  small  bloodvessels  in  the  ganglion  arc  sometimes 
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dosed  by  the  prr)Iircnirinfr  titutiic  in  their  wall»<,  and  all  fomg  of 
atheroma  and  si-teivwi!*  liuve  tieen  stt-ii  in  iho  larger  vei-wU.  Thi'st- 
changes  arc  shmvn  in  Plate  XXVIII.,  tnkt^n  t'i\m\  Kih^ii  and  Spillrr.' 
Other  iiuthtirn  have  (nund  marked  cliu-kciiiii^  of  the  walls  of  the 
hloodveHwIs  which  He  in  ihe  endontMiriuni  of  the  afieeled  iu'r\"fH,  and 
tins  thiekeuiug  may  be  present  both  in  the  nietlia  and  intinia,  la 
many  «iscs  true  atheromatous  degeneration  of  the  snuiller  arteries  has 
been  found.  Similar  ehanpes  Iiave  Ikh^-ii  fniiiid  by  Thoniaa  in  the 
j^nfflia  on  the  posterior  ner\'e  mots  in  the  wirly  staj<e  of  tabes  (see 
Chapter  XIX.),  and  tJiat  diseati^'  Iiegins  with  neuralgic  paina.  lu 
caaefl  of  nenraigm  attendtnl  by  herpc**,  hemorrhages  have  been  found 
in  Ilie  ganglia.  It  is,  thcrellnT,  pi-obable  tlial  neuralgia  Ims,  in  every 
chii»nic  riist-j  mjriif  organic  lesion. 

AVliilu  tliew  cliangt^s  are  cliaraeleristic  of  chrotile  and  hmg-Ptanding 
cases  of  neuralgia,  esi>edally  iu  cases  of  trigeminal  neuralgia,  it  is  not 
to  be  tJionglit  tllut  they  are  present  in  the  acute  and  tran^sient  cases. 
They  are,  however,  imlicalious  of  a  liirig-emitiiiuwl  niiilnnirition,  and 
hence,  we  may  eonchuk-  liuit  in  the  acute  cases  some  icunwrary  nialnu- 
tiitinii  of  the  sen&oi'v  neurones  i*"  present. 

Tre&tment.  —  The  (.^ui>ul  treatment  of  neuralgia  eonsista  in  elimi- 
nating all  factors  capable  of  pHnhicing  (he  disease.  Tlicse  have  been 
mentloniKi  iu  diseuiijting  tlie  etiology.  Kverytliiug  which  tends  to 
bnild  up  the  strength  and  health  of  the  patient;  a  life  with  interests 
but  without  anxiety  ;  a  healthful  nginien  with  proper  diet  and  exer- 
cise ;  daily  Ijaths,  citlu-r  cold  or  hot,  fulhiwed  by  cold  sponging  ;  rejfu- 
latiou  of  the  digestive  functions  and  of  (he  bowels;  washing  the  kid- 
neys out  by  dritiking  an  execsa  of  water ;  and  ad<l{i)g  to  the  diet  tlioae 
tonic  medicines  which  ttcoisioually  strengthen  ilie  nervmis  system,  such 
as  ctMl-liver  oil,  ^juinino,  strychnine,  iron,  arsenic,  and  the  glycero- 
phosphates will  oventnally  help  to  cure  neuralgia.  When  any  sus- 
picion of  infection  ariw^s,  esi>eeially  when  malaria  is  detinstc*!,  a  mer- 
curial purge  followed  by  (pnniuc  in  large  do«"S  (2t>  grains),  or  by 
Warbui-g's  tincture  (5ij)  (which  I  consider  Kup»'rif»r  to  (piiuiue  in 
many  types  of  nenmlgia),  will  give  iflief,  Tlie  (piinine  or  \Varbur]g*s 
extract  should  be  given  in  large  doses  four,  and  again  three,  bour^  be- 
fore the  attack  of  neumlgiu  is  due.  In  the  malarial  type  a  distinct 
periodicity  iu  the  attack  is  so  common  that  this  time  can  easily  he 
reckoned.  A  small  dose  of  the  drug  may  l>o  usc<l  between  the  attacks 
at  intervals  of  six  hours.  When  syphilis  is  r-nsjK'eu^d  as  a  cautw  (and 
in  .such  eases  tlie  attack  usmdly  oeeui's  in  the  uftemoon),  meivurialSf 
combiufHl  with  large  doses  of  irwlide  of  [K»tasb,  aix*  iiidinilwL 

In  nianv  cases  of  obstinate  neuralgia  eUniatic  conditions  must  l*e 
considenKl,  and  very  often  a  change  of  air  will  be  of  great  iH-nefit. 
A  Bojonm  at  tlie  seasJinre,  or  in  the  mountains,  arcording  to  tlie  ex- 
perieniv  ttf  the  jiatient  as  to  the  benefit  previously  derived  fnim  travel^ 
will  often  apiH-itr  to  start  a  cure.     The  K-gime  of  a  Miuitarium,  or 
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DESCRIPTION  OF  PLATE  XXIX. 


Fig,  1, — Portion  of  the  Gasaerian  K^^nKlion  at  the  entrance  of  the  third  branch  of 
the  trifacial  nerve.  The  medullary  sheaths  are  most  irregularly  swollen,  and  at  the 
right  of  the  field  empty  ner\'e  sheaths  are  seen  (method  of  Azoulay). 

Fro.  2. — Portion  of  the  second  branch  of  the  trigeminal  nerve  near  the  Gasscrian 
ganglion.  The  axis  eyhnders  have  entirely  disappeared,  and  the  medullary  sheathn  are 
ureatly  swollen.  In  many  places  the  medullary  substance  of  two  or  more  ner\'e  fibres 
has  united  into  irregularly  shaped  masses  (osmic  acid  stain), 

Fio,  3. — One  of  the  nerve  bundles  within  the  Gasserian  ganglion.  Numerous 
swollen  and  irregularly  formed  axis  cylinders  may  be  seen.  In  most  portions  of  the 
field  these  appear  as  drops  of  a  red,  hyaline-Iike  substance,  but  in  one  portion  an  axis 
cylinder  of  considerable  length  may  be  seen, 

Fia,  4. — Bloodvessels  from  the  Gasscrian  ganglion.  The  walls  are  greatly  thickened, 
and  the  lumen  of  the  large  ve.'^sel  has  been  almost  entirely  obliterated.  In  one  place 
the  innermost  layers  of  the  vessel  have  contracted  from  the  outer  during  the  process 
of  hardening.     Smaller  vessels  in  the  upper  part  of  the  field  are  entirely  closed, 

Fio.  5,^ — ^A  nerve  bundle  of  the  trigeminus  close  to  the  Gasserian  ganglion.  Only  a 
few  nerve  fibres  are  present,  and  everywhere  an  abundance  of  connective  tissue  is  seen. 
Three  much  swollen  medullary  sheaths  are  in  the  field. 
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Wfttcr-ctire,  m  well  ns  the  clmuf^  of  air,  change  of  babitA  and  sur- 
roiiii<liiigs,  aii<l  fniHloiii  tViuii  nurk  nr  home  cnn-,  nrv  of  gn-at  IietieBl 
to  miim*  jjatifnts.  Am^  U' tlii.-ti*aii  be  fouibinit)  with  foreign  travel  by 
»exKliiig  jMitieiits  to  Homc  health  rt-sort  abroMtl,  much  relief  will  be 
obtaiwd.  The  tin"  climule  of  the  Nile,  tlie  raii'fiw!  uir  of  the  Enga- 
dine,  or  high  Swiss  valloyx,  or  Colorado,  are  vtn-  l)eii«lieial. 

The  treatment  uf  herpes  zoster  eoiisisl;»  in  tnakinR  applications  of 
zinc  ointmmit  in  the  ejirly  »<ta^  iitid  protecting  tlie  surface  by  linco 
bandug(.'f>.  Collodion  nmv  l>e  applied  iti  the  luter  sta^  when  there  is 
nri  Inii^^r  :inv  litpiid  m'en'tinti  in  (he  vcsich-j^.  If  the  ve»irlei>  fill  wiUi 
pus  they  shoiihl  Ih>  puiietiii'eit  and  waslieil  with  a  ^ioliition  of  eornwive 
sublinia'te  I  to  5,000. 

The  jjalliativc  treatment  of  neuralgia  will  be  con^dered  in  discussing 
the  special  lurnis  of  the  di.seaso. 

SPECIAL  FORMS  OF  NXUKALQIA. 

Tne:einmal  Neuralgia.  —  Neuralgia  of  the  fifth  nerve.  Tic  dou- 
loureux.    Thi»«  in  ihe  tnoHt  eoniini)ii  form  of  tieiindgia. 

I!tiology.  —  M'oracn  are  more  6ubje<.^t  to  trigeminal  neuralgia  than 
men.  It  is  a  disease  whieh  in  very  uncommon  under  the  age  of  twenty 
years,  the  majority  of  cases  ocvorring  between  tlie  ages  of  twenty-five 
and  A(\y  yeani,  but  do  age  is  exempt,  and  a^  the  dii^ea^e  is  a  chronic 
one,  tlie  patii-nlx  may  snfler  Tmrn  it  until  the  <^loHe  of  a  long  life.  I 
have  seen  it  in  patients  over  ^nglity  years  of  age.  The  diHea.se  is  dis- 
tinctly Hu  bere<Iituiy  one,  nmny  patients  admitting  that  their  |)arentR 
or  grandparent!*  have  auflered  from  it.  It  tlevelops  more  rommonly 
iu  winter  than  in  the  summer,  whieh  givei<  »np|X)rt  lo  the  theory  that 
the  nwjority  of  cases  are  due  to  exposure  to  cold.  Neunistheuic  iudi- 
viduaU  and  lliose  who  i^nS^er  from  anemia,  chlorosis,  and  gout,  or 
dial>etes,  are  more  subjCH't  to  the  disease  than  olhei-s.  Head'  baa 
denied  this  very  strongly,  but  my  obttervatious  do  not  support  bis 
slatemeniM. 

Slight  attarkn  of  trigeminal  nennilgia  may  mxnir  in  the  wajrse  of 
any  slight  illnejw,  sneli  as  a  disorder  of  the  stonweh,  an  acute  intestinal 
infection,  chronic  constipation,  oongtsrtion  of  the  kidneys,  a  bad  coryza, 
or  angina,  or  an  attack  of  gripjK*.  In  many  gouty  or  rheuraatie  indi- 
viduals it  is  a  frcH}uently  recurring  symptom  of  the  genend  disonler. 
Some  [K^rsons  (eel  a  sudden  neunilgie  |>iiin  in  the  trigeminal  nerve 
while  eating  tee-t^ream  or  drinking  very  cold  drinks.  Attacks  of  neo- 
ralgia  are  not  infre<|Uent  iu  eonnet^tion  with  niigmiiic.  In  many  per- 
mniH  who  are  airei'tcd  with  suitigmatism,  or  defective  aceommiKlation, 
neuralgia  of  the  trigemimd  Der\'e  nmy  follow  any  strain  of  the  eyes. 
Eur  disease  is  also  said  tu  liave  caused  it  (Moos).  Sut-li  attacks  are 
extremely  temporary  and  need  no  special  treatment  further  than  the 
treatment  of  the  itausnl  condition,  of  whieh  thev  are  the  elfeot.  But 
trigeminal  ueumlgia  may  become  a   more  seriiMis  nod   troublesome 
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diwaw,  and  mich  cwwh  nature  careAil  fitudy.     In  chrouic  lead  jxrison- 
ing  it  apjK-ars  to  be  a  not  iul'reqiient  s^'mptom. 

Many  csisw*  can  l»e  traiiiftd  to  an  atbick  itC  tmmc  one  of  the  infectious 
dieeatwH,  uf  which  nuiluria,  l?'''Pl^i  ^"*'  l^'phuiil  are  the  must  oommon* 
In  this  country  vrlien  a  piitient  lins  once  had  malaria,  it  is  not 
uut-ummuu  for  BubtHKiuciil  attacks  uf  this  dit^aso  tu  nianife»t  them- 
aelves  exclusively  by  attacks  of  tngeminal  ncumlgia.  Usually  sunh 
attacks  are  daily  in  w-curreiK-e,  at  a  definite  time  of  the  day,  and 
last  for  a  few  hours  and  disapixar  as  suddenly  m  they  came  on. 
Organic  disease  of  any  kind  upon  the  ba^e  of  tlie  brain,  nr  in  the 
ironrse  of  ibe  trip*iiiiii;il  nerve,  is  oiiwihle  at'  pnMhii'iiiff  trigeminal 
neuritis,  with  a  conse<|ueDt  nenralpa.  The  syphilitic  aflcctious  oC  the 
base  of  the  braiu^  n\m  tul)crculous  ufl'cctions,  tumors  of  die  braia,  or 
fractures  oi'  the  baae  of  tlie  ekidl,  and  aneurisms  of  the  internal  carotid 
arter)-,  or  of  the  circle  of  Willis,  bullet  wounds  of  the  base  of  the 
skull,  any  diwyise  nf  tlie  bones  <>f  the  head  and  face  and  niiarrhal 
affectiuns  uf  the  no«e  un<l  thnrnt,  dentui  earit^s,  and  any  fuuelionul  dis- 
turlmnee  of  the  eye  or  car,  are  all  capable  of  setting  up  a  neuritis  in 
contiguuuii  nerves  and  prxKlueing  eitiier  lotvl  or  U'igemiual  neuml^^a. 

Symptoms. — -The  <'liief  symptnm  of  trigeriiiiiiil  nenndgia  is  intense 
pain  in  the  euurse  uf  the  nerve  and  u^>ou  the  t'licv,  usually  de<-p,  some- 
times oil  the  surface.  Tliis  pain  (>ocurs  in  j^hiirp  [wroxysms  which  are 
repeated  frequently,  a  sericij  of  sharp,  shooting  puin^  being  followed 
by  an  inter\'a]  of  relief.  Pain  is  so  intenne  aa  to  be  ngouiziog.  It  ib 
fn:H|ucntIy  a  burning  pain.  It  makes  the  patient  cringe,  it  ciinses  a 
flow  yf  teal's,  and  in  very  many  casi's  a  sharp,  qnick  iNjntraction  of  the 
muscles  of  the  face,  a  closing  of  the  eye  and  drawing  up  of  the  mouth. 
The  patieat  may  even  turn  ilie  head  downward  with  pain.  Changeti 
in  the  condition  of  the  almoaphere,  an  increaite  of  the  humidity  or 
variations  of  tianinK-tne  pressure  or  of  temperature  may  excite  an 
attack  of  ]t!iin.  .Some  [KittentA  have  annual  attackn  during  the  winter 
months  and  are  free  during  warm  M'eather.  Any  dmught  upon  the 
iiice  or  exposure  to  cold,  any  movement  of  the  muscles  of  the  face,  the 
acts  of  whistling,  of  talking,  of  chewing,  of  swallowing,  are  nipable 
of  arout-ing  the  pjiin,  and  the  patient  will  verj'  oi\eti  starve  rather  than 
incur  the  pain  of  eating,  ileutal  anxiety  or  iutelleitiwl  vrtbrte  seem 
capable  of  starting  np  an  attack.  Pain  shoots  out  into  the  entire  dia- 
tribution  of  the  truuk  of  the  ner\'e  which  is  affected.  In  s<>me  caees 
only  one  trunk  is  invulvol,  in  utlier  trasi'S  two  trunks,  in  most  wvere 
ca8C8  all  three  trunks.  The  mt>st  common  fcirm  of  ncundgia  is  the 
supraorbital,  in  whii-h  the  pain  is  felt  alnivc  the  eye  and  at  tJic  notch 
or  foramen  through  which  the  supniorbtlal  nen'e  makes  its  exit  upim 
the  forehead,  and  over  the  forehead  and  in  the  hair  as  high  as  the  ver- 
tex. Sometimes  the  pain  radiates  into  die  eyclMilI,  and  orTSsionaily 
pain  in  tlie  eyelwll  is  the  only  man i fcst.it i*^»n  of  neuralgia  of  the  supra- 
orbital nerve.  When  the  infmorbital  branch  is  tlie  one  which  is 
affected,  pain  is  felt  upiu  the  cheek  and  in  the  upper  teeth,  and  cspo- 
cially  in  the  aatnmi  and  malar  bone.     It  may  tlteo  go  as  iar  out  u 
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the  temple  and  (lie  lobe  of  the  ear.  When  tlie  third  or  lower  branch 
til*  till-  nerve  m  afl'ectecl,  tlie  jiaiii  in  felt  ujxtn  the  rhet^k  and  lip  uihI  in 
the  lower  teeth,  niso  within  the  moiiUi,  even  in  the  tongu<i.  1  have  seen 
eases  in  which  the  neumljiia  was  liniibnl  to  the  tongue,  pain  beinjr  felt 
ehiefly  in  tlie  .side  aud  lower  «iiHa«.'  of  the  organ,  Wiiifj  iniieh  iiiten- 
FitimJ  by  the  act  of  swuUowiuj;,  ur  talkioK,  or  ehewinjj^.  The  pain 
usually  extendi)  in  chronic  caiies  from  the  branch  of  the  ners'e  tir»t 
aRectnl  into  tite  other  branches,  so  that  eventually  the  entiiv  face  is 
the  seat  of  paiu.  In  one  patient  a  touch  along  the  lower  purt  of  the 
i-heek  rtn  the  right  side  eaUMtl  inteuw>  jtain  in  th<^  rl^ht  hull'  of  tlie 
ti>ugue,  and  there  wa«  also  a  tender  sptrt  over  the  ramus  of  the  jaw 
jast  iu  front  of  the  ear,  but  no  uusitithesia  or  loss  of  taste,  A  very 
liyper!H.-nsitive  condition  of  the  skin  in  the  domain  of  the  branch 
aQ'ecied  18  quite  fre<|uent.  Theit-  is  a  constant  sense  of  tingling,  and 
an  unuflual  appreciation  of  Httle  variations  of  temperature ;  and  a  ^li^ht 
toneh  with  the  fin^Ts,  or  with  cotton-wool  is  disagreeable  and  {>alnful. 
Fur  this  reason  patients  vciy  often  instinelively  pnitivt  the  utfecti^ 
part  by  applicationH  of  wcMilIrn  clothn  in  onler  to  keep  the  |Hirt.  at  an 
even  teniju-ratun;?  and  to  avoid  sudden  and  nnexpecled  ci>ntnct8.  The 
face  doivi  not  often  show  any  chau^'  iu  i-olor,  but  (K't-anioiudly  it  ts  a 
little  red  and  the  conjunctiva  aud  mucous  membrane  of  the  mouth  and 
DiiAe  may  t>c  congested.  Sometimes  an  increased  pulsation  of  the 
blood vi^sifU  a(^oinpaniej)  the  attack  of  ueuntlgia  and  tin'  arteries  may 
I*  felt  Ut  be  fuller  than  uj^nal.  It  is  to  be  reeoll«!ted  that  the  most 
common  h^ion  found  in  neuralgia  i»  au  arterial  sclerosis,  which  may 
account  for  the  thickening  of  the  arteries  that  \s  lelt.  Sometimes  the 
attack  is  accompanied  by  a  secretion  of  tears  or  of  saliva.  Trophic 
changes  in  the  i«kin  of  the  face  have  occasionally  been  observed,  the 
most  fref]uent  of  which  is  the  appearance  of  herpes  soster.  Some 
authors  Imvr  siK'km  of  an  uiiiisual  grayness  of  hair  and  of  falling  of 
tlie  beard,  but  this  I  have  ne\'er  seen. 

Altliougti  the  Hfth  ner\'e  conveys  the  aonsation  of  taste,  this  is  not 
affecK-d  in  any  way  m  trigeminal  neuralgia — a  fad  thai  proves  dial 
the  taste  fibres  ai-e  independent  of  those  of  the  fifth  nerve  pl'(lp^'r. 

The  ner\*e  trunks  are  extremely  teuderduriug  an  attack  of  neuralgia 
at  their  exits  ujnm  the  face,  namely,  over  tJic  eye,  upon  the  malar 
bone,  and  u[M>n  the  chin.  Any  pre^ure  at  these  points  producer  very 
great  incrmw  of  the  [wiin  during  an  atljick.  It  must  be  reraemberecl, 
however,  that  these  jioints  are  nornmlly  sensitive  tf>  pnwpure.  In 
Plate  IV  the  diHtriliulion  of  the  various  branches  of  the  Mth  nerve  in 
the  face  is  isliown. 

Coune.  —  The  course  of  the  dijKaae  x-aricsi  very  much  in  different 
cases.  Usually  a  iteunilgia  begins  u'ith  a  siidilen  attack,  which  lasta 
for  several  days  and  then  passes  off  under  die  usie  of  reme<lies.  Such 
an  attack  ntay  rt>cur  fmm  time  to  time,  and  in  the  severer  tyyie  the 
attacks  lieeoiiie  more  aud  more  frequent,  so  that  the  patieniit  who  have 
had  but  oue  attack  in  one  or  two  years,  after  a  few  years  may  be  hav- 
ing mi  attack  every  we(^k.     Iu  the  moot  severe  ty])c  of  case  the  pain 
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oomcHon  every  few  minutes,  day  and  night,  lasting  at.  times  for  wveral 
wc<'ks  ill  t)iis  niiiiiiu'r,  hikI  is  <|iiit'tei.l  only  1>y  tlie  slrimge^t  n|iiales,  lo 
recur  as  ajuu  us  the  elilt't  ot"  Uiu  remedy  lias  worn  off".  It  is  in  the 
severer  type  of  case  that  sui^ieal  interfereucc  is  williiijLcly  permitted. 
Ill  any  <'art<>  iif  facial  neuralgia  one  attat^k  prcdispoties  lu  another,  and 
patientfj  who  have  om-e  had  an  attai-k  appear  t«  be  swbject  tn  the  difl- 
tji-se  for  the  n*t  ol'  their  HvfK  The  inu-rviilc,  however,  may  be  so 
long  (wveml  yeaif*)  and  tlie  attacks  may  yield  so  readily  tii  a  sympto- 
niatio  or  caudal  tivatnient  wa  to  preclude  any  idea  of  the  divi^ioD  of  the 
nerve.  I  have  R'venil  piitients  who  never  po  tliroujjh  Uie  winter 
without  a  severe  attack.  One  »ueh  patient,  who  had  been  u  sufferer 
for  many  year@,  e:^i^ptrd  while  s|M>u<liug  the  winter  on  the  KMe.  Id 
many  ease?)  a  warm  winter  elimatc  is  advlsahlo.  1'he  gencnd  deh»- 
terious  eflet^t  of  M^vei'e  |uiin  ujion  the  exinntitutiou  and  nutrition  of 
the  jNitient  i^^ot'liMi  deniunKlriitiHi  in  caseHitf  Irl^eitiiiiHl  ncun;Igia.  The 
sh"ep  is  ptKir,  tin;  ussinilhitiun  of  fn(»d  ig  impaired,  even  wht^re  the 
{Mtients  are  not  prevented  by  pain  from  eating ;  dimirdcrs  of  di>^'»tion, 
espeeially  couiitipation,  are  euuimou,  and  a  state  of  mental  ilii^iniet, 
appivheu-siou,  and  hofK-Iessness  may  develop ;  in  fact,  some  cot^es  liavc 
gone  on  to  metandioUa  and  suieide. 

Diagnosis. — The  dijif^nu^ls  of  tri^miiml  neuralgia  ib  very  simple  ; 
the  only  (jueslioii  that  ean  ariw-  is  wliether  the  nennilgia  is  lHiJ*eil  uj>on 
an  aetuul  neiiritt.s,  or  i.s  a  purely  funetional  disen^ic.  The  existence  of 
continuous  pain,  tlie  paroxy^tms  uheruutiuf;  with  remissiouB  rather  tluin 
iutcnnissioiig,  contiiuums  tenderneA'*  in  the  e<)Ui'8e  of  the  ner\'es,  the 
development  of  nnie.«lh<-.'iia  in  the  i^kin  of  tlie  face,  and  the  (Iciermina- 
tion  of  some  organic  diKi>aM>  as  a  eauite,  fuch  as  syphitifl,  tumors,  etc, 
nienlioue<l  iu  the  sr^edon  of  etiolog)',  miike  the  dia^niwii?  of  neurilU 
rather  tlian  iicni-al)ri-i  imihidde.  The  faetH  whieh  are  pit-rHfuteil  in  tlie 
eliapter  \\\\<m  reierreil  p;tiu  slumld  not  be  overhMikt.-d  in  makiti^r  the 
didgnoRis*,  and  neuralgia  t^hoiild  never  be  ct»nfomided  with  niif^niine. 
The  pain  in  migraine  is  felt  in  the  temple  and  fdde  of  the  head,  and  U 
not  Imatcd  iu  the  course  of  the  bninehes  of  the  fifth  ner\'e. 

Treatment.  —  The  trtatnK-ut  must  first  he  rausil ;  if  an  oi^nlo 
aife^'lion  ejiii  In*  an-ertjiined  a-s  a  Irakis,  it  must  he  lix-ated  awl  rt'mnvetl. 
in  malarial  eiu^es  and  iu  any  eaite  that  \n  of  uneertain  eiiuM>,  ijuiniue 
tthould  be  liied.  It  is  well  to  preecde  this  by  a  mercurial  pui;p;e — 
euloniel  ^  gruiu  even*  hour  until  1  grain  is  taken — and  to  give  the 
f|uininc  iu  a  dot*e  of  1!0  lo  oO  grains,  which  should  be  administered 
within  an  hour  and  alx^nt  thrr'C  hours  I)efore  the  paroxysm  of  pain  is 
due.  Tlius  the  maximum  efiVet  of  the  quinine,  whieh  is  felt  two  hours 
allrr  its  ingestion,  will  coincide  witli  the  time  of  the  {taritxysni  and 

will  pi-cVi'ut  its  oee-nrn'nre.      WHiile  earics  of  the  teeth  is  nn  'uLiioiial 

eause  iif  neuralgia,  and  the  eoiulitioit  of  tlie  twth  shouhl  always  l>e 
invcvtigiiteil,  as  the  ]wiin  may  not  \m  felt  in  the  n^ou  of  the  infected 
tooth,  yet  iu  iny  experieuee  this  cause  is  an  infrequent  one,  and  many 
patients  have  luid  all  the  teeth  removed,  on  the  supfHMitioo  tl)at  they 
were  the  cause  of  tlie  affectiuui  witliout  any  relief  whatever.     The  sck 
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called  Itij^gs'  <1!ecaf>e,  a  dental  exoHtosis  to  which  gr«it  importance  has 
been  awrilx-d,  is  uf.»t  a  common  cause:  of  neiiraltjra,  ami  iw  tivatmeiit  is 
rarely,  if  ever,  ibllowed  by  relief  of  the  pain,  if  this  i.s  tnily  neuralgic. 

In  (ill  eomiitions  of  tiiKPrninal  neuralgia  the  ppneral  health  of  the 
patient  niUfit  be  considered  a-s  well  as  the  symptoajatie  trejilment. 
TheKf  |Mitietil«,  i\£i  a  nile,  are  aiiouiiii',  ami  aiT  mpidly  niri  down  by  the 
Htar\'ation  (luit  is  ennscqiient  upon  the  pain  of  the  act  of  chewing.  It 
is  esiwiHlly  ini|Kirtant  that  every  piissilile  means  slioiild  lie  ii.sed  to 
build  up  tlie  pcncral  health.  They  sliould  be  well  fc^l  by  meimB  of 
fluid  food,  reinforced  by  nutritive  euemata  in  cam  g4»Ud  foird  cannot  be 
tjiken.  Aloohol,  ood-liver  oil,  lx«f  marniw  or  niedtdlary  glyeeride, 
glycero-phfispbale  of  s<Kla,  hypophospliiteH,  arsenic,  iron,  and  strych- 
nine t^hould  be  os^hI  fi-eely  us  gciiend  tonics,  ami  llie  nntriliuii  ^tienilly 
improve^]  by  daily  Ijcilhs  and  douches  ami  by  ma^tsnge.  A  change  4if 
air  is  oHeu  the  one  tiling  that  will  make  the  Hyniptomatic  remedies 
efficacious,  and  the  important  tiling  is  to  secure  a  change  fn>m  sea  to 
mountJiins,  or  niountaiui^  to  sea,  according  to  the  phice  where  the 
paiient  is  accustimied  to  live.  In  ffome  p«'rsonH  the  damp  of  the  sea 
air  temis  to  ]>nxlucc  a  return  of  the  neuralgia,  ami  in  these  [>ersons  a 
dr}'  climate  should  be  siaight.  A  warm  elimatc  is  essential,  and  one 
free  fntm  thimpuess.  Egypt,  lower  Florida,  suutheru  Culifumia,  are 
all  excellent.  There  are  no  itpecinl  baths  or  health  resorts  that  claim 
to  be  erticacious  in  tlie  li-eatment  of  neuralgia,  but  the  regime  S(!eure<l 
in  a  foreign  water-cure  is  sometimes  of  bene6t. 

Remedies  for  the  pain  are  very  numerous.  The  most  important  are 
the  newer  analgesics,  namely,  phenacctin,  10  grains  to  10  gniins  every 
two  hours ;  awtanlltd,  5  gniins  every  two  hours  ;  autlpyrine,  I  .i  gniins 
every  two  hours,  or  sidophen,  10  grains  every  two  hours.  It  is  well 
to  combine  witlt  each  dose  of  these  drugs  a  graia  of  caGTeinc  and  on(^- 
hundredth  of  a  grain  of  strj'chnine  to  avoid  their  depressing  action  u|K>n 
the  heart.  A  hoi  alcoholic  drink  sometimes  gives  immetliute  relief. 
Quinine  may  l»e  usetl  with  it. 

Aconitine  is  the  Ix-st  remedy.  It  is  given  in  pill  or  tablet  form, 
the  French  pills  of  Cliapoleaux  being  the  best  prepaiiiliou.  Each  pill 
contains  ■^\-^  gniin  (|  millignimme),  and  the  remedy  must  W  used 
with  sulficient  frecjuency  to  produce  constitutional  efl'eets.  It  is  my 
rule  to  U'gin  with  taie  pill  every  four  hours  and  decrease  the  intervals 
each  day  one-half  hour  until  one  pill  every  two  hours  is  being  given, 
or  until  oonstitutioiml  eHW^rt^  are  evident,  namely,  tingling  of  the 
tongue  and  fingiM*,  sense  of  general  weakness  mid  feebU'ticfis  of  the 
pulse.  It  is  Well  to  C4.inibtne  with  tins  a  filticth  of  a  grain  of  strj'ch- 
nine  during  the  first  two  days  and  then  -j-J  j^  of  a  grain  of  strychnine, 
when  the  ac<->niiine  is  being  given  every  two  hours.  If  the  stiyclmiue 
does  not  agree  with  tlie  patient,  or  pnKlu<*s  twitchiugs,  tlie  dosie  of 
this  may  be  reduced,  or  caffeine  two  grains,  or  B|>artein  ^  grain  may 
be  given  in  it>4  place.  LSime  liejirt  stimulant  is  to  l>e  nse^i  in  coiuiec- 
tiou  with  the  aconitine,  wheu  the  larger  doses  arc  given  imd  the  pa- 
tient should  l»e  warned  against  midting  any  sudden  mustmlar  effortsi, 
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awl  (luring  the  wwk  or  ten  <Ia_vs  of  biii-Ii  tnwliiient  sliuult]  \vn\\s  very 
little. 

Gelsc'iiiiuni  iri  the  rmictly  next  lu  favor,  uail  this  ih  to  Iw  bejrun 
in  gmall  dow,  10  drnps  of  the  timtui-e,  or  10  drops  of  the  fluid 
extnu^t,  Iwiti^  given  every  three  hours,  and  tlie  dose  increased  hy  1 
drop  each  time  tiiitll  the  pjitient  |M»r*Tives  phyf<inlogi«il  pffeet*',  which 
are  a  heaviness  uf  the  np|>er  eyeltdi^  uiid  a  difficulty  in  opening;  the 
eye-H.  In  one  ohstiimle  cuae  t\()  dmps  uf  the  fliiitl  extniel,  every  diree 
iwurs  unifornily  eiired  the  nttaek.  This  reiiietly  may  lie  kepi  up  at 
the  point  wliich  prwlnws  this  phyiMolo^rieal  eUcct  for  several  days  and 
very  oftcTi  j;ivt'.s  niarkeil  relief.  In  p^itjents  of  ray  own  tliis  remedy 
hai*  «ufcee<led  when  aponitine  had  failed  e«jn»pletely. 

The  tincture  of  ctjiclilcum  haa  been  use<l  with  confliderahle  benefit, 
esiK-cially  in  the  gouty  ejwt*.  The  wine  of  oolrhicum  may  be  given  in  /*- 
drop  doses  every  two  or  three  hours  until  a  purpitive  aetion  is  produced, 
niid  then  the  dose  may  tie  de^^rejiHetl  in  anmtnit,  or  (lie  fn.>ipii'ney  of 
the  drjse  nmy  Ix'  lessenetl.     Tlie  effect  ran  be  continued  for  acveml  days. 

Butyl  chloral  hydrate  ia  5-graiu  d'vms  every  hour  for  4  doses  haa 
been  highly  rccommeadcd  as  a  remedy  for  neuralgia  of  the  BftU  nerve. 

Prepirations  of  arsenic;  ej<pcrially  the  caoodylate  of  sodium,  J  to  J 
gr.,  three  time*  a  day,  are  of  conftidenible  scrvli*.  They  may  be  used 
in  <^n)njiiiiction  with  the  remedies  alreiuly  meutionul,  or  aUmc,  great 
care  being  taken  to  avoid  toxio  eflfeeti*. 

Tlie  must  certain  aud  tsitislactory  remedy  is  opium  or  iDoq)lune. 
This  may  }ye  given  in  the  form  of  extract  of  opium,  or  the  tincture 
of  opium  in  incrojising  doses,  by  the  stomach,  or  m()rphine  may  Iw 
ni*ed  hy|XKlermicidly.  Jn  the  m;ijority  of  cases  of  trigeminal  neunilgia 
it  will  eventually  be  ufv-d,  although  if  pOHsible  iHit!eiiL>4  should  Ik  pre- 
vented from  rest>rtiiig  to  il  too  soon,  or  too  freely,  as  there  is  do 
disease  in  whii^h  the  morphine  habit  h  a  more  conuiinn  sihjucI  than 
trigeminal  neuralgia.  Yet  in  the  paroxysnw  of  pain  It  is  im[ienitive 
to  give  relief,  and  the  mere  fear  of  engendering  the  habit  should  not 
prevent  one  from  ut<iug  it  in  appropriate  caw's,  es|)ccially  in  the  early 
stage  of  the  disease  and  until  other  remedies  can  have  the  time  to 
exert  a  constitutioiml  t-ffcct. 

Strj'chiiiiK'-  has  iK-t'ii  UHi-d  hy  Dana  hyp«Mlermically  in  large  doflcs  for 
the  relief  of  various  fnrms  of  neuralgia,  a  dose  being  be^n  "f  j*]?  of  a 
grain  and  incre^u«e<l  ns  high  i\s  -^  of  a  grain  liy|MMlcrmi<rally  once  in 
twenty-four  hours.  I  have  seluom  seen  any  benefit  result  from  tliis 
treatment,  but  I  Iiavc  sei'n  ^vere  strychnine  poisoning  cn^uc. 

ill  individuals  who  arc-  the  subject  of  anerial  mrlrrusis  niuv»-glycerin 
is  a  reme<ly  of  Mjunidemble  effiojicy,  which  nwy  be  uwmI  in  -j-^  ^^  riT 
of  a  grain  and  repeated  with  sufRi-ienl  frwjuency  to  prinluce  a  poroep- 
lible  elFettt  npcm  the  arterial  lennion.  Nitrite  of  ftnliunx  in  l-or2- 
grain  dosi^s  is  et|iially  efficacious. 

The  extract  of  f5uiiiahi«  indiea  has  some  rcpntalion  in  tlie  treatment 
of  neuralgia.  It  is  to  be  giveu  iu  tablet  or  pill  form,  |  of  a  gmln  at 
a  dose  several  tinws  a  (biy. 
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Prcparuticns  nf  the  bromides,  aod  bromide  combined  witli  chloral 
mny  Ix.'  of  stime  mervlce  in  iJiv  lighter  foniis  of  ntMimlgia,  hut  in  the 
severe  attacks  do  not  have  stttlicieut  a'S&it  to  quiet  the  pain.  IJ'  a  small 
amount  of  morphine  be  added  to  full  doses  of  these  two  drugs  a  use- 
fiil  remedy  is  obtained. 

Luciil  applitijitious  to  the  faee  sometimes  give  eonsiderable  relief. 
A ppllt'jitiniiH  nf  ic*  bags  or  frceRiog  tlie  iJiee  hy  a  spray  of  chloride  of 
ethyl  applied  to  the  point  of  exit  of  the  branch  of  tlie  nerve  aflwlcd 
are  sometimes  of  ooosidcrable  service.  The  majority  of  patients,  how- 
ever, prefer  hot  appUcatiunj* ;  and  a  hot-water  bap  or  a  pfjnltice  or  an 
application  of  eotlon  covered  with  oiled  silk,  outside  of  which  a  hot 
bag  or  a  Ja|>anese  hand  lUruace  can  be  placed,  will  often  give  consid- 
erable relief.  Most  of  these  patients  pn^fer  to  protect  the  face  by 
some  woolk'n  8ul>stanoe  and  thus  avoid  espw^ure  to  cold  or  to  changes 
of  t<^mpenitHre. 

Sometimes  local  applications  of  lotions  and  salves  are  of  scniee. 
Wt-ak  chloroform  liuiment,  evap4)nitiug  lotions  of  opium  and  lead,  or 
ointments  containing  aconite,  morphine,  atropine,  and  veratrine,  have 
been  use<l  witli  some  suc(x>SiS.  Rubl>ing  the  face  ^Wth  a  menthol  pencil 
mav  give  rt-lief.  The  lace  nmy  be  jwiinted  with  «)lhidium  in  which 
iodoform,  I  to  \h  grains,  has  been  dissolved,  a  thick  csjiiting  being  ap- 
pliwi  over  the  exit  of  tlic  bniturh  of  tlie  nerve  alfwtiHl.  Camphor  and 
chlond  rublMKl  together  into  a  paste  and  appHcil  has  \nxi\  of  U-nefit. 

Inhalations  of  chloroform  may  \vf.  given  with  good  effect,  but  this, 
of  course,  must  be  u-sed  with  great  caution. 

Electricity  in  the  form  of  galvanism,  a  mild,  continuous  current,  witli 
the  {>oMtive  pole  upon  tlie  paiitiful  |mint  and  the  negjitive  on  the  back, 
has  been  recommended.  The  application  sliimld  be  five  minutes  in 
<hiration  over  «U'h  branch  of  the  nerve  and  grtmt  otre  hIiouM  Iw!  taken 
not  to  make  or  break  the  current  during  the  application,  it  tieing  be- 
gun ver)'  gradually  by  the  aid  of  a  rheostat.  Sometimes  a  severe  ver- 
ti^  may  l)e  pnKluced  by  applications  of  galvanism  to  the  head  and 
face.  I  have  never  seen  any  good  result  from  this  method  of  treats 
ment. 

Massage  of  the  face  is  usimlly  very  painful  in  conditions  of  neundgia 
and  has  never  in  ray  cxiMTienee  \iwn  of  much  strviee  in  the  treatment 
of  the  attacks.  Vibrations  maintained  by  a  tuning-fork  electrically 
vibrated,  the  end  of  the  fork  Wing  in  contact  with  the  affected  branch 
of  the  nen'e,  and  \-ibrations  with  the  end  of  tlie  fingers  of  an  expert 
masseur,  have  given  relief  in  some  wwes. 

Tlie  actmd  laiuterv  cannot  Ik;  applied  to  tlie  fecc  on  account  of  the 
scars  which  n-nmin,  and  hence  is  not  used  in  trigeminal  neunilgia. 

Surgical  Treatment.  —  For  many  years  division  of  individual 
bmnt-hcs  (if  the  nerve  has  Ix-en  pnictised  for  the  relief  of  neunilgia, 
the  iK'rve  being  merely  divided  or  heing  divided  and  the  uentnd  end 
stretched,  or  a  considerable  section  of  the  nerve  being  removed.  To 
reach  the  peripheral  parts  of  the  supraorbital  or  infraorbital  nerves, 
semilunar  incisions  of  the  eyebrow  or  cheek  are  mmle  in  the  natural 
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lines  of  the  akin,  nnd  cliiiicUmfr  out  of  the  orbitiJ  bonei)  gives  aooesB 
to  the  nervt\  Division  i»f  the  ihini  bi-anrh  of  the  nerve  witliin  Uie 
moiitli,  jw  it  pai*es  ioUi  the  ramus  of  the  jaw,  in  a  comparutively  simple 
operation  withitt  rhe  reaeh  of  ulmoxt  any  mirjreon.  The  [lee|>er  opera- 
tioua  of  (tivisiou  of  these  various  nxtts  at  their  exit  from  the  skull  re> 
quirw  mut'h  greater  Btir^ieal  fikill  and  ie  vniy  cnmphrated  and  lihxKly. 

Recently  nurgeons  have  resortoii  to  tht-  injection  of  a  11  per  rent, 
solution  of  osuiie  ai'ul  for  the  relit-f  of  mihl  f-a^-H  of  ntMinil^iji  liiiiiti^ 
in  extent  to  one  branch  of  the  nerve.  Two  minims  of  the  solution 
may  lie  iojectetl  sUiwIy  through  a  very  fine  neitlle  into  the  tdieath  of 
tlie  iieTve  atW  it  hiia  been  expoeed  an  described.  The  otunic  at-id  de- 
stpoye  tht'  nerve  fibre  by  dipwolving  its  medullary  sh^rath.  This  opera- 
tion may  \h!  pt-rforiiuHl  unth-r  (!i>caiue,  but  the  iiij<rt-:tion  of  n«nic  acid 
causes  severe  pain,  and  tJierefore  ellier  aiitetiitlietiia  ie  pn-fersblu.  I 
have  known  of  two  cases  cured  by  tliis  method. 

Another  method  of  treatment  h  by  the  injeolion  of  2  o.c.  of  a  95 
percent.  Holution  of  alcohui  Li>ntainiiig  4  grains  of  eocaine  to  the  ounce 
into  the  branch  of  thi;  uerve  aflVeled.  This  nnit>t  be  done  at  its 
deepest  aecessible  point  just  at  its  exit  from  the  skull  by  means  of  a 
fltylet,  10  cm.  long  and  15  mm.  in  dtumeter.  At  the  moment  of  in- 
jeotion  severe  |Miiu  is  felt  in  the  nerve  and  subsequently  its  area  of  the 
skin  is  anassilietic  for  monihw.  Success  has  been  reported  bv  many, ' 
but  is  luit  very  lasting  as  the  pain  is  likely  to  ni-ur  alier  ayear  or  hsw. 
Many  unfavornblu  ctunplieiitions,  eueh  as  severe  cellulitis  of  the  face 
and  Iiurd  iiuhinitions,  also  jierfurftliuu  of  llie  Kustacliiun  tul>e  and  per- 
manent dc^ncss,  have  occurred  aOer  such  injections,  and  fatal  results 
have  been  recorded.  It  is  a  method  to  be  employed  only  by  one  who 
is  exjicrt. 

While  siieh  o|»eration8  may  give  relief  for  some  months  or  years, 
they  are  not  positively  ennaive,  but  tliey  may  be  performed  when  tlie 
case  is  a  ehniiiie  one  and  the  neuralgia  is  limited  to  a  single  branch  of 
tiie  nerve.  In  ihe  nmjorily  of  t^ses  the  neuralgia  eventually  extends 
to  other  branches,  and  in  such  cases  Uie  more  radical  operation  advistnl 
by  Krause  and  Hartley  simultaneously,  of  exsection  of  tlie  Gusscrian 
ganglion  witliin  the  skull,  may  lie  perlbnned.  This  np<>ration  is  i^r- 
riwl  out  by  nuikiiig  a  horseshoe-«liaped  ineisiun  tlimngh  the  skiu, 
]K-riosU'um,  ami  tenijKiral  and  [Mirieial  lionet?,  and  laving  down  a  flap 
vhieh  should  be  at  least  four  inches  in  diameter,  the  base  being  half 
an  inch  almve  tlie  base  of  the  skull.  The  dura  is  not  incised,  but  with 
the  brain  is  then  carefully  lifled  away  from  the  l«se  of  the  skull.  Tlie 
point  of  exit  of  the  tilth  ner\'e  is  determini<i,  great  care  Wing  taken 
to  avoid  injuring  the  optic  and  octilomolnr  nerves  ;  the  free  branches 
of  tlie  ner\e  are  seiz*-!!,  tlie  Gasseriun  ganglion  is  pulled  outward 
tlirough  the  dura,  and  the  trunk  of  the  nen-e  divided  behind  the  gan- 
gliriii,  Tniction  on  the  nerves  is  nuule  ami  they  are  divtde^l  ns  far  as 
poHsible  fnjm  the  gsingbon,  which  is  tbiis  removed  with  a  halt'-inch  of 
the  nerves.  The  result  of  iliis  operation  is  to  di;prive  the  fu^-eeniitvlv 
oi' sensation,  nnd  the  operation  is  aiwrays  followed  by  a  pennancut  con- 
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ditioD  of  tiogling  and  uumlmcss,  with  anfcMhc-sia  of  the  faoe>  and  \om 
of  taste  on  one  s»le  of  the  tnngin* ;  Imt  is  iisujilly  givi-fl  [MTmnneDt 
relief  i'rftm  the  neunilgia.  The  a^nizin);^  pain  is  so  f^reat  that  llivse 
patients  are  willing  to  submit  to  any  operation  that  promises  a  care, 
I  have  fteon  a  larpe  nnmlxr  nf  pernuincnt  run*  in  patients  of  my  own 
upon  whom  Hartley  has  performtHl  this  operation,  and  Kc-cn,  Kmiise, 
Korsloy  and  utherH  have  published  miiuy  nises  of  cure.  Itecently, 
Fniwr  ami  Keen  luive  obiainiHl  giwxl  n\*ult*t  by  dividing  the  oenLral 
end  of  the  nerve  just  beliind  the  Gnseeriiin  ganglion,  without  reiii«\'ing 
the  giiiijrlinii. 

Oervico -occipital  Neuralgia  — NcunJgia  of  the  posterior  branches 
nf  the  cervical  plexus  and  especially  of  the  grt^at  occipital  nerve,  which 
passes  up  the  back  of  tlie  nerk  and  over  the  biu-k  of  head  to  tlie 
vertex,  is  occajiionally  met  with,  though  it  is  by  no  means  as  comraoD 
an  trijjinminal  iJiL-iiralpii.  Pain  is  felt  along  the  eoun^e  of  tlit-  nerveii  in 
the  mf'k,  but  partJeuliirly  Im-Iow  the  occiput  and  in  the  vertex.  There 
are  painful  spits  near  tlie  exit  of  tlie  nerve  at  tiie  luise  of  the  skull, 
over  the  (R'tTiput,  and  u|miii  the  vertex.  The  scjilp  is  very  likely  1o  Iw 
tender  when  the  paiu  is  intense.  Frequently  tlic  pain  is  bilateral,  and 
very  oi\en  iy  continiiouj*  nither  than  pantxysmal,  tliuugli  sharp  attacks 
of  pain  nuiy  foHow  any  motion  of  tlie  head.  The  patientw  usually  hold 
the  head  in  a  Hxed  perdition  to  avoid  the  ]>ain  prothiced  by  movement. 
SometimeR  a  swelling  of  the  oen'itral  gliuitis  at^nnnpaniejs  thir  neuralgia. 
In  one  wise  rep<jrted  hy  JoIiilsou,  the  sujierior  ganglion  an<l  it«  cord 
were  fixed  by  atlliesitm^  whicih  were  Cn-tMl  liy  ojn-nitinn,  after  wliieli 
the  patient  was  relieved  of  the  neuralgia.  Occasionally  an  attack  of 
trigeminal  neuralgia  \»  associatetl  witli  the  cervi'CJil  neumlgia.  This 
may  be  due  to  the  central  radiation  of  irritation,  which  is  erroneously 
referred,  or  it  mjty  he  due  to  a  common  esui8e  producing  both  affec- 
tions. The  charatrteriHties  of  the  (li!i<>a.ser  are  siinihir  to  thor**^  of  trigem- 
inal neunilgia  and  the  tre:itntent  is  that  of  neuralgia  in  gi'heral.  In 
one  very  obstinate  cose  under  my  care,  McBuniey  lUvided  tiie  gn-at 
uccipilal  nerve  at  it«  exit  fri.»ni  the  nnisc^le-  This  hiul  only  a  tem|)o- 
niry  effect  and  it  was  several  mouthi^  before  a  spontaneous  recovery 
enxicfl. 

Brachial  Neuralg^ia. — Tlie  various  nerves  of  the  brachial  plexus 
are  oeeaaionally  the  seat  of  neuralgia.  The  pain  may  he  telt  chiefly  tn 
and  about  tJie  plexus  in  the  nei-k,  but  usually  shixits  outward  into  tlie 
branches  down  the  arm  and  into  the  forearm  and  hand.  Tln-re  arc 
painful  points  where  the  nerves  are  superlicial  :uid  can  be  easily  com- 
j>ret»sed  against  tlie  bones.  Thus  in  the  axilla,  over  the  circumflex, 
near  tlie  deltoid,  over  the  miisculospirul  m  it  cur\'t«  about  tlie  humenis, 
over  the  uhiar  at  tlie  cIIkiw,  and  over  Uie  nerves*  at  the  wrist,  prtswure 
nitLSes  pain.  The  ptiin  it*  maile  worse  by  any  movemeDt.s  of  the  arm, 
and  the  {utient  uistinetivdy  keejis  it  quiet.  The  |«iiu  is  iwiinlly  worse 
at  night,  probably  beutuse  of  pressure  exerted  during  sleep,  and  heiiee 
sleep  is  often  interfered  with.  There  is  ofU'n  much  hy])crsensitivenes8 
of  the  skin  and  a  burning  p:un,  which  Weir  Mitchell  lias  named  "caus- 
algia."     Herpes  zoster  is  a  frequent  compUcaung  symptom,  and  the 
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position  of  the  vesicles  eornsponds  exactly  with  the  distribution  of  the 
ctituii(-MU»(  bninchcs  of  the  nerves.  GloHHy  skin  nml  TiY>phic  changes  in 
the  nails  appear  only  whim  u  tnie  neiiritie.  hiir!  devehijM.-rf. 

Intercostal  Neuralgfia.  —  Wliik-  Uk-  inti-najKtal  m-rvee  ^rom  their 
protected  situation  are  usually  (exempt  fn)n)  injuries  and  wouuds,  ex- 
cepting in  taiws*  ii'C  stab  wi»unil»  of  (he  hack  or  chest,  they  are  fre- 
quently the  stait  (if  ncnniiyia.  Tlic  ncuralj^tf  |>uin  is  tthuqi  and  shoot- 
ing artiund  the  side  of  the  chest  and  is  often  felt  chiefly  in  tlie  terminal 
Bluuicnts  of  tlic  nerve  in  front  or  at  its  middle  branch  in  the  line  of 
the  axilla.  At  these  two  point«  of  exit  of  the  branches  and  alao  at  the 
point  of  exit  of  the  posterior  hruich  near  t4(  the  spine,  poiufs  nf  tender- 
seas  are  usiLilly  present.  If  the  upper  dnrsjd  iier\'cs  nrt^  affectdl  the 
paiD  may  alw>  be  felt  in  the  inner  side  of  tJie  arm  and  may  be  attended 
by  tachycardia.  The  jwin  is  incrcsitHrd  by  breallilng,  by  cougliinfr,  or  by 
any  movement  of  tlie  che^i^t.  A  dull,  aching,  pressing  pain  is  felt  be- 
tween the  atuick.'^,  and  jHitienu  usually  like  to  ttupimrt  the  sitle  and 
compress  it.  Othera  cannot  endure  the  touch  of  th('ir  clothing.  In- 
tercostal neuralgia  is  verj'  often  followed  by  an  attack  of  herpeit  zoster. 
The  caaes  of  ICapoei  have  proved  that  when  hcr]>e»  occ^nrs  iIk!  di8ea8e 
is  Bometimen  dui-  to  a  hetuori'lmge  withni  the  |>oHlerIor  spinal  gangliun 
of  the  ner\'e  art'etrtcil.  In  ntlicr  cjises,  u  parcnehymati>U8  and  intereti- 
tial  ocnriti.s  have  Ix-cn  found.  The  1hti)cs  may  pnttHle  the  neuralgia 
and  the  latter — especially  in  old  people — may  persist  long  after  the 
eruption  Juw  subnideil. 

Any  of  the  onlioary  causes  of  neundgia  may  priKluce  iutercostal 
neuralgia,  iutercwistal  neuralgia  is  fn-ijuently  due  to  a  seconthirk'  in»- 
plii^ition  of  the  ner\'e  from  disease,  either  in  the  Ixjues  of  the  spine  or 
chest,  or  in  infectious  conditions  of  the  pleura.  Thus  enipyenui  ia 
occasionally  complicated  by  intercot'ial  neuralgia.  It  has  occurred 
from  pressure  by  aneurism^!.  Its  reUtive  frwjuent^y  in  women  suggeptfl 
tliat  the  Banie  causes  that  prtxluce  nuiBto^lynia  (7.  c),  a  variety  of 
inten-oiital  neiinilgia,  may  al»<o  caium)  tJic  disease. 

Diagnosis. — The  diagnosis  of  intercostid  neunilgta  is  made  from  the 
exceeding  sharji,  shooting  character  of  tlic  {xiio,  atid  by  the  extsteuec 
of  paiuJuI  pointa  upon  the  chest  at  the  exit  uf  the  nerves.  It  may 
suggest  angina  pectoris  when  taehycardia  occurs,  but  the  WHirse  of  the 
two  difleai<es  differa  bo  widely  that  a  diaguoriis  i»  ca^iily  reached. 

neurodynia,  which  is  a  muwular  rheumatism  of  the  interc*«stal  mus- 
cles,  or  may  be  doe  to  a  rupture  of  muscular  fibres  after  coughing,  pro- 
duces a  wunewhat  similar  p:iin,  incn-asiHl  by  n*«pinilion  ;  but  in  Uiie 
case  the  tenderness  is  not  felt  especially  at  the  |Hjii)t  of  exit  of  the 
nerve.  In  plenrisy  the  pain  im  less  exactly  limited  in  its  distribu- 
tion, and  tlie  physical  edgns  of  the  disease  enable  a  dmgnosis  to  be 
reaclie<l.  The  fact  that  disi-ase  ni  Uie  viscera  may  give  rise  tf\  pain  in 
(he  c'hcTit,  ns  dcstrritied  in  tlie  section  on  referred  pains,  in  not  to  be 
forgotten  (see  page  7o2). 

Treatment. — Tlie  treatment  is  by  local  applications  along  the  course 
of  the  nerve ;  blistera  or  the  actual  cautery  over  the  exit  of  iJir  spinal 
branches,  and  special  meaaures  such  us  are  described  in  the  treatment 
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of  oeuralgiA  in  g«oeral.  Edinger  recommends  a  spray  of  chlorffitJiyl. 
For  the  n-lief  of  tlie  lierjK-'H,  applit-atious  of  oxide  of  zinc  ointment 
may  be  made,  or  the  heq>etio  vesicK^s  niay  be  jiainted  with  e<jll«nliiin, 
to  which  a  Bmall  araomit  (1  per  cent.)  of  ciirb<>lie  aeid  or  thymol  has 
been  added.  Care  ehouKI  be  taken  to  avoid  any  iieptic  infection  uf 
tl»e  exp*M*eJ  skin  when  the  vcjiicles  have  ruptured,  lu  old  pertjon^ 
opiaff'S  pht.uM  !)e  very  carefully  ^riven. 

Neurai^  of  the  Breast — Maatodynia. — This  form  of  neuralfpa 
is  very  rare  and  ocf^urs  c-htefly  iu  women.  It  niuy  develop  during 
prejfniiney  and  is  esiwcially  fretjucnl  during  tlie  lawt  weeks.  It  oeea- 
siouiilly  (KTure  during  lactation  ami  may  Ix'  bo  severe  as  U>  inicrferD 
greatly  witli  nuntiuf;.  It  t)<-mtetimes  develops  in  women  during  tJie 
menstrual  period,  or  in  the  eoun<e  uf  uterine  or  oviiriuu  disea^.  In 
one  of  my  cases  the  attacks  lasted  tliree  days  at  each  monthly  period 
for  several  years,  requiring  tlie  use  of  morphine  at  the  time.  It  also 
occurs  a«  a  direct  n^nlt  of  onrcinonm  and  (ithcr  tunKirn  of  the  breast ; 
but  occasionally  it  occurs  as  a  result  of  amemic  or  neurasthenic  sKlatcs 
witliout  comuirreut  afl'wtion  of  the  genihd  urgaiw.  In  lact,  auy  one 
of  the  general  causes  of  ucuralgia  may  be  capable  of  producing 
mastodynia. 

The  pnin  is  usually  hxsited  deep  in  tlie  gland,  is  very  severe,  and 
occurs  iu  puntxysms,  but  there  is  usually  a  dull,  heavy  feeling  or 
aiJiirig  [Klin  all  the  time.  Sometimes  the  pain  is  snpivrfiititil,  and  tlie 
skill  of  the  breast,  especially  abont  tlie  nipple,  bs  exquisitely  sensitive; 
the  nipple  may  Iw;  i-ongesit^l  and  the  entire  I>r(.3ist  i-ed  and  Hwolleu, 
£rb  has  seen  a  case  in  wliicli  tlie  pain  excited  the  functi(m  of  t|ie 
gland.  There  are  lemler  points  along  the  spinous  proce:4jiit>H  oi'  the 
second  to  tlie  sixth  dorsal  vertebrse.  The  uoursc  of  tlie  case  is  a  slow 
one.  Sometimes  tlie  pain  persists  iu  gpite  of  treatment  until  preg- 
mtnry  is  liver,  or  until  lnrt;ition  eeatsi-s. 

In  a<ldition  to  gcncnd  measures  of  treatment  for  neuralgia  aln-july 
described,  some  relief  attends  tlte  adjustment  of  a  support  to  the  breast, 
or  a  firm  Iwndage  to  tlie  breast.  Local  applications  of  cocaine  in  4 
per  cent,  solution  to  the  uipple  sometimes  quiets  tlie  ptiin.  Ointment 
of  belladonna  and  aconite  or  eva]>orating  siilutiim  of  lead  and  opium 
may  I>e  of  l>ene(it.  Nageli  has  aHbnlwi  relief  by  stretching  the  nerve, 
the  entire  breast  being  firmly  grasped  in  both  hands  and  slowly  but 
steadily  lirted  for  twenty  or  thirty  seconils  several  limes  a  day.  This 
is  a  simple  methoil  which  shouUl  be  tried  iu  every  case. 

Lumbo-abdomiual  NeiU'algia.  —  The  lower  dorsal  nerves  and  the 
lumbar  ner^'&i  send  braiichcH  over  the  back  and  abdomeo.  These 
branches  are  nocasioiudly  tlie  seat  of  neuralgia,  which  rescmhles  inter- 
oostal  iieiindgia,  to  which  it  is  strictly  homologous.  Hie  pain  slioots 
about  tlie  side  of  the  bt>dy  and  is  at  times  intciitfC  and  oflen  burning 
in  chanieter.  There  are  tt'itder  |M)intj4  at  tlie  posterior,  hitend,  and 
anterior  exits  of  the  branches  of  the  nerves.  Neuralgia  in  this  locality 
is  especiidly  likely  to  be  attende<I  by  herpes.  1  have  seen  a  case  iu 
which  alxlomiiial  neuralgia  followed  interco»<tal  neuralgia,  both  U^ing 
attended  by  herpes.     In  this  case,  as  In  many  otite  tte  of  the 
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(lase  was  slow,  ttie  pain  lasting  several  weeks,  and  pcsioting  nil  fomu 
of  trfatroent.  Tlie  piiLiejit  was  a  miiUUe-ufrfd  woman,  the  suliject  of 
cLrouic*  arterial  change--*  and  cirrhosis  of  the  kidneyi*.  The  pain  in 
lumbo-abdomloal  neuralgia  in  often  dull  and  continuous.  It  fre- 
quently exu^ndii  dnwuwani  into  the  groin  and  ts  felt  in  tJiu  [lenis  ur 
labium,  on  which  parts  herjws  appcnre.  This  conditinn  is  not  to  be 
confoinideil  with  neuniljria  of  the  (estioles  and  ovarie-s,  which  is  an 
affeeiion  (»f  the  svmpatiietic  si'stoni  Hupplyinp  these  orpins. 

There  are  no  special  therapeutic  indications  in  tliis  fiirni  of  oeuralgis. 

Orurol  Neuralgia.  —  Tho  anterior  cniral  nen-e,  whioh  exlendR 
down  the  inner  mirfaee  of  the  thi^fh  and  leg  and  reaches  the  ankle,  ib 
oeea-sioiirdlv  the  «'iit  of  ni'iinilj,'ia.  The  eoinlilinii  may  develop  in 
the  wjurse  of  seiaticw.  It  is  more  cointurm  in  men  than  in  Monien, 
and  nsnally  develops  afler  hard  ninseiilnr  work  or  long  marches, 
exposure  to  cold,  or  iujurics.  It  is  to  be  remembered  that  pain  Jp  tlus 
noni'e  is  ofien  die  first  sign  of  euiiea  of  the  ^^piue.  It  in  wiid  that  in 
dijibelett  erural  neuralgia  and  sciatica  are  the  most  frequent  tbrnis  of 
neuralgia  prutluced.  The  most  obstinate  ease  of  tlie  <li8c»so  which  I 
have  seen  was  In  a  dialretic  patient.  Poiuful  points  are  found  in  the 
inguinal  csmalj  on  tlie  fn»nt  of  tlie  tliig}i,  ini  the  inner  side  *pf  the  knee, 
and  on  the  inner  malleolus.  Herpes  frequently  npjjears.  Tliis  form 
is  not  to  Iw  mistaken  tor  the  reflex  jmln  orten  felt  by  women  nt  the 
menstruiU  pi^riod  or  with  ovarian  disease  in  tliia  locality.  The  treat- 
ment is  the  same  as  that  tor  s(^iati(su 

Painfull  Knee. —  HaHa'  hascjilkni  attention  to  the  caur^es  of  |tain 
in  the  kiiw  imt  due  to  erural  neurulgiu.  They  are  (I)  arthritie  mu»m- 
lar  atrophy.  Inactivity  of  the  hip  joint  or  knee  joint  from  any  cause 
may  leail  to  an  atrophy  of  the  quadriceps  femoris.  This  muscle  lioldi* 
the  capsule  of  tlie  knee  joint  tense  and  if  it  is  relaxed  the  capsule  luiiy 
get  between  the  patella  and  tlte  condyle  of  die  femur  or  between  the 
onndyles  of  femur  and  tibia,  causing  p;iin  on  walking.  It  is  to  he 
oiirwl  by  rest  in  l>wl  with  massage  of  tlie  mufl<:le  and  its  constant  exer- 
cise bv  electricity  till  tlie  atrophy  is  removed.  (2)  A  sewmd  cause  of 
pftiu  in  the  kiK-e  is  Uie  dislocation  of  a  uH-niseus  in  tlic  jnint.  Tins 
followis  slight  injuries  aud  causes  a  sudden  pain  and  a  flexion  of  the 
leg  with  rotation  away  from  the  injured  meui^-us,  the  liani  e<lgc  of 
which  om  l>e  felt  and  is  tender.  This  needs  operative  treatment.  (3) 
A  third  condition  causing  a  painful  knee  is  a  mass  of  fat  in  tlie  joint 
Itetween  the  eondyU's  gmvring  from  a  papilla  in  the  capsule.  This 
cuuws  a  swelling  and  must  Ik*  removed. 

Sciatica. — Si-inlica  is  neuralgia  of  the  sciatic  nerve.  It  is  a  very 
oommon  affection,  more  frequently  met  with  in  nudes  tlmn  in  fi>ni»le», 
ami  in  adults  than  in  persons  under  the  age  of  twenty  years.  Fcraooa 
between  tlie  age  of  forty  and  fifty  years  are  most  liable  to  the  <liaeflse. 

Etiology.  —  (tont  ami   rheumatism  are  the  chief  causes  of  sciatica. 

It  can  often  be  directly  traced  to  exp»sure  lo  cold.     It  is  particularly 

fre4]uent  in  diabetic  patients.     It  may  folktw  any  of  the  infectioUB 

diseases  or  may  be  due  to  alcoholism.     The  prtisouous  agents  which 
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cauM>  multiple  neuritis  may  uiuw  sciatica.  Direct  pressure  npnn  the 
sciatic  iier\'e  by  sitriiif;  in  an  uueasy  position  or  in  lianl  clmirs  willi 
sharp  cdgcf!,  or  pressure  exerted  troin  ciitL'tc!!  acting  within  the  pelvis, 
such  as  act'unautatious  within  the  rectum,  pelvic  iiiflnnitnatioii,  or 
tomors  of  thr  ulcnig  or  ovaries,  or  the  condition  of  prcjrnsincy  may 
wiiisc  sciatica.  Disease  of  the  sacral  or  thi^h  bttnes  may  priHluce  ^n- 
aticn.  In  one  ca!«e  nmler  my  nire  a  lon^  standing  M^latica  wqh  rinallv 
explained  by  the  development  of  an  ostwiwircomn  of  the  pelvis.  In- 
jurie)«  are  a  frequent  i-auM*  of  Mriaticji,  ha  in  i'n\U  u|H)n  the  liult^telctt  and 
fractures  of  ttie  thigh.  Liftinf;  hcjivy  weights  has  l)rnnglit  on  sciiitii-a. 
Wi»rkera  who  rttand  or  move  the  h-jrs  at  ina<Thiiie»  are  purticuhirly 
liable.  The  wintie  nerve  is  well  Rii]>plic4l  witii  blo«Kl vessel «,  and  it  b 
possible  that  a  venous  winj^etiition  from  prea-iiire  is  an  cxcitinf^  cause 
of  distorUinee  of  function  in  tlie  nerve  in  these  C4wc«.  Sciatica  orten 
follows  hemorrhoids  and  varico.se  veini*  in  the  lep.  It  is  ditticnlt  to 
seiMirate  i^harply  sciatica  fn)m  sciatic  neuritis,  and  in  many  viu^-a  where 
die  fli»v'ase  last>«  a  considerable  letifrth  of  time,  It  is  reasoiiahle  to 
suppose  tliat  a  neuritis  is  prei<ent.  In  fact,  in  nil  lh(>  t-am^  in  which 
an  autopsy  baa  been  obtained,  an  inl4>r.Htitial  neuritis  with  con^^lion 
of  the  vessels,  hemorrbajjes  in  the  sheath,  and  scc^mdar)'  dt^enrrationa 
in  the  nerve  filK-rs  havi-  l)een  found.  Many  cji-ws  are  s<»  »hort  in  llieir 
dunition,  tlie  symptoms  are  so  distinctly  intermittent,  and  tlic  oeantion 
of  the  piiin  is  so  instaDtaDt>ou.4  either  u|>on  chun^  of  jK>sitinn  or  upon 
hwal  applicati<ms,  m  to  make  it  impnibahle  that  a  true  neuritis  haa 
devrlojK^l. 

Symptoma. — The  syniptiims  of  si^iatica  are  pain  in  the  Imck  of  the 
thigh  and  in  the  outer  side  of  the  tej^,  referred  <|ait«  distinctly  to  tlw 
course  of  tiic  ner\'e.  Sometimes  when  tJie  upper  branches  of  tlie  nerve 
arc  involved  pain  is  felt  over  the  sacrum  aQ<l  butt<M'k  as  hif^i  ai*  the 
waist  tine.  In  other  cases  these  braiK-hra  escape.  Ususilly  the  pain 
is  motnl  jiitensi'  nlx;ut  the  sciatic  notch  and  down  the  back  of  the  tliigh 
to  the  knee.  Sometimes  it  is  limited  to  tlie  lower  branches  of  the 
ner\'e  iifKin  the  outer  side  of  tlic  It^  to  the  frwiL 

In  the  severer  t\-pe  of  case  the  entire  distribution  of  the  ner\'e  is  (he 
■eat  of  }min.  The  pain  is  not  as  diffuse  as  in  muscular  rheumatism, 
and  when  the  patient  ts  asked  to  indicate  its  pociition  he  follows  <lawn 
with  the  tijie  of  his  fingers  the  line  of  the  ner\'e  from  ita  exit  in  the 
sciatic  nolrh  to  the  extt-nial  condyle  of  the  nnkle^  The  pain  oftuim 
lit  panixvi^ms  and  mav  Ih-  agonizing  in  itji  intensity  ;  is  usually  in- 
created  by  movement,  by  walking,  especially  by  going  up  stiiirs,  and 
can  always  be  elicited  by  hyperex tension  of  the  le^  upon  tlie  thigh  tmd 
of  the  thigh  upon  the  pelvia — a  podition  which  stretches  the  sciatic 
oerve.  It  is  tttfiKtwl  by  tenderaeM  at  tfaoae  points  where  the  nerve 
can  easily  be  compiWHed  between  the  fingers  and  a  prominent  portion 
of  die  bone,  namely,  abov^  the  hi{^-joint  nmr  the  |yit<icrior  iliac  spine, 
at  the  sciadc  notch,  at  the  midille  of  the  thigh,  liebind  tlie  kncf-,  IxJow 
the  head  of  the  fibnln,  behind  the  exti-mal  nrtndyle  of  the  ankle,  and 
oo  tiie  back  of  the  f<-Kjt.  The  pain  is  anuilly  dnll  in  cbaniftj-r  »m] 
MQStantly  present,  Imt  there  are  aent«  exwerljutifinH  awl  ihe>4^  are 
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often  attcndetl  by  sensations  of  burning  or  ffn'ling  as  if  water  were 
trif^kling  alcmg  the  liriih,  or  iJiaqi,  Hartiiig  |miiis  thrtiugb  the  lenfi^ 
uf  the  uerve.  Tlif  puin  i^  a.  (.kH.*|>-dt'at«l  une  und  is  referred  to  the 
muH'les  or  the  bone,  never  to  the  skin.  It  may  l>e  in(;reai*e<I  by  i-x- 
t«nmon<»f  the  leguml  tfiigh  t(igeth(T.  It  in  also  inen.'3if<Hl  by  atxltirtitin 
a^ini^t  ri'xixtaiiee  of  the  uiiaSeoled  tiiigh  (BoriiietV  figii)  and  bv  Mexina 
agabirtt  resiirtauw  of  the  unaffefted  tliigh  (Martiii'in  siy:u).  Piiins  are 
UHimlly  w(irK(<  at  night,  wh<-n  the  ].»ili('iil  gft>4  warm  in  IkhI,  Uiniigh,  as 
a  rule,  warmth  to  the  limb  is  grateful  and  the  patients  iD»tint*tively 
avoid  exposure  to  cold. 

The  gait  m  affeetcd  in  sciatien,  the  patient  Ijniping  und  moving  the 
entire  limb  siiffly.  The  toe  is  turned  out,  the  leg  is  slightly  abdueted, 
and  the  patient  inrtinctively  rotates  the  spine  to  the  well  siile.  In  ex- 
treme caww  there  may  develop  a  tendeney  to  lateral  curvature  of  the 
spine  away  from  tlie  affected  side.  In  the  more  intense  eases  the 
jNitieiit  itf  iYinfintHl  to  tlie  latl  by  llit;  jKiiii,  i^iiuml  Ix-ar  hit^  weight  upon 
the  limb,  euniiot  bear  tu  have  it  moved,  and  fimis  it  easy  only  la  one 
position,  which  variei*  in  diftereut  caj*oi*.  The  leg  is  usually  uUtucted, 
rotated  outwani,  and  flexed  at  tJie  knei?.  Zt  m  be^A  to  allow  tlie  paiticat 
to  awertain  the  |M)sition  in  which  he  in  most  comfortable  and  to  keep 
the  limb  in  that  jHwition  supported  by  pillows.  The  pain  uiiiy  be  so 
inleiiK-  iw  toeauM*  n-fiex  ^[^;lsnl«  and  twitehitigs  of  the  leg,  and  is  very 
eonunouly  aiwooiated  with  liugling  and  numbness  in  the  leg,  or  by 
aeusatiuus  of  pins  and  ueedlet>,  the  Tout  being  asleep  ouubtantly.  Wheu 
tlie  sciatica  goes  on  t^.>  a  neuritis,  antcsthcsiu  nwy  develoj)  in  the  outer 
side  of  the  leg  below  the  knee  and  in  the  back  of  the  foot,  and  the 
mu>i<'lefl  of  the  calf  of  the  leg  may  be  weak  or  even  paralyzed  nod 
atrophietl,  showing  a  reaction  of  degeneration. 

The  I'ourw  of  tlio  disiswi'  varies  very  much  in  different  casett.  There  is 
eometim[>s  a  sudden,  acute  onset  which  in  cases  due  to  exp^isure  to  cold  or 
to  rheumatiKiu,  iir  Ui  gotit,  is  often  attcndwl  by  a  slight  rise*  of  lempt-ra- 
ture  and  ctjutrtitutionol  fli-^turbauces.  Usually  tlic  onset  is  gradual.  Pain 
oeeurs  in  paroxysms,  which  become  more  and  more  frequent  and  ^vere 
during  tKveral  days,  and  by  the  eml  of  a  W(i>ic  the  pain  has  lMxx>me  con* 
tinuouri.  In  had  ea><e-s  the  patient  limps  or  is  unable  to  walk.  Thin  er»n- 
dition  may  nmain  for  sevemi  weeks  or  may  subside  gradually.  Recovery 
ensues  within  tliree  or  four  weeks,  ihnugh  in  many  rami's  ninntlut  pan 
before  the  jxitient  is  free  from  pain.  There  is  a  groit  tendency  to  relapse 
in  cases  of  f^iaticu.  I  have  rarely  known  a  patient  tu  ewcapc  a  stMSOod 
and  third  attack.  Even  when  recover,*  luu*  ensued,  pain  can  be  pro- 
dncinl  by  the  slightest  tendency  to  overstretch  tlie  nerve,  or  by  too  great 
exerlion  in  walking.  J  have  never  seen  a  bilateral  wiati<m,  thimgfa  a 
nnmljerof  caH'S  are  recorded.  Kven  in  the  chrtmie  cv.'^at  improvejneot 
after  a  time  oc^-ure,  but  where  a  neuritis  has  been  Mt  up  the  pain  is  re- 
mittent nither  than  iniemiittent.  In  the  teases  «  hich  are  <hie  to  pn*sure 
within  tlie  pelvit*  the  pain  is  more  liktly  to  Ix-  in  tlie  peripher)-  of  the 
nerve  and  its  terminal  distribution  tliun  in  the  trunk  u|K>n  the  lliigh. 
In  the  eju«efi  where  neuritis  is  present  tliere  is  usually  tenderness  olnug  the 
entire  course  of  the  nerve,  as  well  as  at  the  painful  points  of  Yolleix. 
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Herpes  IB  a  common  complicatlnn  of  HciaUcn.  It  in  BnroetiineA  Vf-iy 
extensive  over  the  Imck  of  the  tliipli  and  on  the  bultock.  The  her- 
petic vesicles  may  become  larpe  and  confluent,  so  thut  the  affection  of 
the  Akin  may  give  a»  much  dii^timrort  as  tJie  pain.  In  thiti  condition 
the  skin  ghniiM  be  prote(rt4>d  hy  applications  of  oxide  of  zinc  ointment 
and  bandaginjj  with  ajttoii-wiml. 

French  iiiitliors  have  ralleil  attention  to  the  characteristic  position  of 
the  limb  io  stundinjr  and  in  walking,  wliich  1b  cliurueteristic  of  viatica 
and  iier\'ea  to  dintinj^ish  it  from  mttAciilar  rheumatiftra,  or  from  hip- 
joint  disease.'  In  r<ciatica  the  thigh  m  somewliat  adducted,  the  fold 
of  the  buttock  ift  depressed,  and  tiie  knee  i«  slightly  flexed,  even  when 
Htjmdiug  in  an  upright  position.  The  entire  spine  in  somewhat  de- 
flected with  convexity  to  tlie  aflwted  8ide.  Thi»  !»  due  tn  an  instinc- 
tive effort  to  support  Uie  weight  on  the  well  limb.  There  is  aome- 
taracs  a  filiglit  wasijjig  <>f  the  muscles  in  the  limb. 

Diagnosis. — The  diagnosin  of  st^iatica  ia  usually  evident  fnim  the 
characteristic  symptoms,  but  it  ha^  been  mistaken  for  disease  of  the 
hip-joint,  for  caries  of  the  sacrum,  and  for  lesionw  in  the  caudn  equina. 
In  hi^i-inint  discjL-ie  the  [Miiii  is  nKiially  felt  first  in  the  inner  side  i>f  the 
knoc.  It  is  not  associiited  with  tendenict**  along  the  course  of  the 
M;iatic  nerve,  thougti  p:un  iiuiy  Viv  felt  all  ubumt  the  hi|j-j(»int.  There 
18  usually  a  Hmitation  of  the  motion  of  the  joint  and  possibly  Home 
shortening  of  the  thigh,  and  a  characteristic  rigid  po^itiun  of  adduc- 
tion with  slight  rotation  is  found  in  hip-joint  disease.  In  caries  of  the 
sacrum,  while  the  p^iin  may  be  fell  in  the  striatic  nerve,  tliere  are  ui^ually 
nymptoins  of  tendeniesB  along  tlie  n.neniin,  tenilerncHS  in  the  motion  of 
the  pelvic  bones  upon  tlie  sacrum,  and  the  pain  is  less  nnilatcnil  than 
ui  sciatica.  A  rheumatic  affection  of  the  sacro-iliae  tendons  and  liga- 
meutfl  does  not  produce  pain  below  the  exit  of  tlie  sciatic  nerve  in  the 
thigh.  In  muscular  rheumatism  tfte  pains  are  dilf\L<ed  and  are  not 
located  exactly  iu  the  course  of  the  siiiatic  ner\'e. 

In  affoetions  of  the  cauda  equina,  meningeal  thickening,  liemor- 
rhages  or  Inmors.  the  symptoms  are  rarely,  if  ever,  unilatenU  in 
character.  CVuisidendjIe  pjiln  is  usually  felt  over  the  sacrum,  and 
incontinence  of  urine  and  feces,  with  uuffisthesia  about  the  rectum,  are 
early  symptoms  which  arc  not  pre;*ent  in  sciatica. 

Locomotor  ataxia  very  ol\en  produces  severe  pains  in  the  course  of 
the  sciatic  nerve,  and  although  the  earliest  sign  of  this  disease  is  more 
otlen  |Hiin  in  the  distrllmtlun  of  tlie  cnmd  m'rve,  »<riati<-a  may  Ik*  its  (irHt 
symptom.  In  every  owe  of  sciatica,  therefore,  tlie  knee-jerk  shnuKl 
be  tested  lunl  the  pupil  lie  oan>fully  ob^'rve<l  to  detecrt  luiy  lack  of 
reaction  to  light ;  these  reflexes  are  not  affected  in  sciatica,  Anfeathctic 
areas  should  be  sought  for,  as  these  are  not  present  In  true  sciatica, 
but  develop  early  in  locomotor  ataxia. 

Prognosia. — The  pn>guosis  in  sciatica  is  fairly  good  its  regnnls 
eventuiU  recovery,  but  no  statement  can  be  made  ^rith  regard  to  tJie 
duration  of  any  particular  attack,  for  although  Uie  dimuion  of  each 

'SeeaboIL  Elu«(,  Minh«iIiiDgeQaa«dcrGrciii$cbletderMed.  a.Chiniig.,1896,  69C 
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attack  is  »i>iTiewliat  iii  pmpctrtiim  tu  tlio  severitv  c>f  tlie  symptoma, 
rcla[>seH  are  mu  comiiioa  that  sttitomeiiU  id  regard  to  duration  are 
nevor  prrriflo.  I  have  known  nines  U)  last  two  or  three  Vi-ars  ami 
then  re«>ver. 

Hydo  haA  given  mntp  intending  fiUttd  in  his  nnalvflia  nf  200  osuies 
whiuh  may  be  qiintcd  hcn>.  The  dnnitiun  was  Icks  than  une  mouth  in 
4.'i  (awps;  fntin  (nie  to  thnt  niouthK  in  70  cwsi':!;  fnini  llir«>c  to  six 
muntJiH  in  29  ciiaos;  from  six  to  twelve  moutlis  in  2H  t-asfs;  twoynirH 
in  16  coses;  tliree  years  in  6  cases;  four  years  in  1  case;  five  years  in 
2  caneiH,  and  n\x,  wven,  and  ten  years  in  one  case  each.  Forty-tbree 
of  Hyde's  «i«e8  had  had  previous  attacks. 

Treatment. —  In  ndilllion  (o  the  ^i>neni!  st.-itemenlK  with  ii'^n]  to 
the  tix'iitnient  of  nennii)|riii,  all  of  which  inny  Ijc  applied  to  sciatica,  a 
few  Kfieeiid  iDdicntionR  miiy  be  pven.  Tlie  cause  must  be  removed 
if  possible.  In  all  cases  active  pur^itivea  must  bo  piveu  at  tl»e  outset. 
Id  cases  due  to  cold  or  rbciiniati^'tn  siUcyhttcs  and  Htluphen  arc  of  the 
(greatest  service,  Salopheu  or  aspirin  may  be  j^vcn  in  l-Vgrain  doses 
every  two  himre.  Absolute  rest  of  liie  limb  is  most  importjint,  and 
tlie  jmtieut  slioidd  Iki  tulviscd  to  rcnuiin  n|wtn  tlie  bed  or  eoueh,  even 
frmn  die  l»eginning  of  tile  dipease,  I>ein^  allowcil  tonssimie  the  position 
which  j;ivcs  the  greatest  eomtorl,  as  thin  varies*  iu  diflereut  individuals. 
All  |Hisilioiis  luid  all  niiiveineiits  which  iiitei)e<ily  the  |Miin  slioiild  be 
avoided.  I  have  not  seen  any  hcaeiit  from  fixiitiim  of  the  limb,  either 
by  a  hmj;  splint,  as  has  la-ea  rettommcnded  l>y  H;immond,  or  in  a  plas- 
t^T  iKnaiafz;*'  as  bus  laicii  KUgjpwtc*!  by  others.  Jlut  uppliwitiont*  are  of 
tile  greatest  siTvici'  both  iu  the  acute  and  chronic  stnjft-  of  the  diffuse. 
Theold-lashiniuil  it^iiu-dy  of  in«iiiig  ilie  limb  M'ith  a  hot  iron  isofdi*- 
tinct  8er\*iLX'.  The  apjiHcalion  of  flaxj^^-d  poultices  is  of  l>uncfit  in  the 
acute  stt^re,  but  the  most  efficacious  rcmetly  is  the  appliiiiliou  of  the 
Paquelin  cautcrj'  alon^  (he  course  of  the  nen'e.  This  should  be  ap- 
pliwl  ihiily  fi"om  the  verj'  tK-gioniiig  of  the  di^eaw.  Or  snwll  Hy  bUs- 
tera  should  be  applied  at  tlie  points  of  tenderness  along  the  trunk,  anil 
should  Ik.'  reiMitwl  evcrj'  otiicr  (biy.  If  the  t^untliarides  is  applied  by 
means  of  coUodiimi  tlie  blisters  need  not  lie  more  tlian  ontMpuirtcr  of 
an  inch  in  diameter,  and  as  many  as  (weDty  may  be  placvd  in  the 
course  of  the  ner>c. 

A  very  efficacious  nietliod  of  the  treatineDt  of  s<-iatica  in  exposure  uf 
tile  limb  to  ver>*  high  temperature  in  an  apparaius  in  which  h(»t  air 
can  be  produced.  Thu»<  the  temperature  of  the  air  may  be  raised  to 
250°  or  3(M>°  F.,  tlie  limb  JH-iiig  eni'ase<l  in  tlie  apparalan.  AjuI  snch 
applications  may  lie  repented  twenty  minutes  in  ilumtiun  daily. 

It  ol\en  ffives  much  relief  to  expose  the  limb  to  a  strmm  of  stram 
along  the  course  of  the  sciatic  nerve.  Hot-water  nuissage  is  also  of  a 
^rcflt  deal  of  !!ervi<v,  snchas  is  upplic^l  at  Wildlwd.Ragatx,  and  Itath^at 
Aix-les-Buna  uihI  at  the  Hot  tSpriupi  of  Vit-giniu,  the  sln-titn  of  water 
under  preeeure  fn>m  twenty  to  thirty,  or  even  forty  pounds,  beii^ 
directed  U|K)n  the  limb,  the  painful  points  aloiifc  tlie  nerve  beinp  prtH 
leete<l  by  ihe  hand.     I^Atiig-timttnuetl  hot  sitx  Uitlis  are  often  of  aer- 
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vice  aud  give  the  patieate  relief.  Kiclilicld  Sprinp*  has  a  good  repu- 
tation in  tl»e  trriitmont  of  Rc-iatica,  and  I  liave  km«vn  patit*nta  to 
n*cover  afler  a  wmrse  of  siili»liiir  Uiilis  tlirrw.  Ma«S3igi'  of  tin"  limb  is 
soraotinifs  (tf  BT-rviee  if  it  is  dime  witli  gwjit  skill  aiul  prcsstire  is  hut 
tiglitly  I'Xfrtt-il  upon  (lie  ut-rve  (ruiilf.  JIud  or  sand  l*alhs  liiiiUtl  to 
100°  F.  are  of  great  service.  A  spmy  of  chloride  of  etlivl  which 
oauyea  local  fn»ezing  Boiiietiiiiea  gives  imiuedi«t«  relief.  Hyptjtk'niiic 
injwtiona  into  the  nerve  have  l>een  practised  aud  reoimm ended, 
Hypoilenuieally  an  injection  of  chloroform,  of  a  2  per  cent,  solution 
of  cfKsiitie,  or  of  a  1  [mt  cent,  solution  of  atropine,  or  simply  of  dis- 
tilled water,  may  Ixr  given.  (nK)d  rcnullrf  have  heeii  ohtjuned  by  hypo- 
dermics injections  of  normal  salt  solution  at  a  freezing  teni^wmtiire,  ^2° 
F.,  uot  injccteil  into  the  nerve  tmt  into  the  (high  near  the  nerve  trunk, 
30  CO,  being  used  ihiilv.  Osmie  acid  HJilmicmH  sire  dangi-miis.  In 
a  few  cjiM«  where  the  nervo  liaa  l>pen  felt  t4i  l>e  much  swollen  puncture 
by  a  needle  lias  resulted  In  tlie  evacuation  of  wrum  fn>m  the  sheath, 
and  has  given  relief.  Long  nwKlles  are  to  lie  u.'^efi  under  stric^t  aseptic 
prL-ejiiUi<iii.s.  Tbcy  are  tn  Ih>  inscrtx^l  and  lefl  in  an  hour,  the  limb 
being  kept  immovable  during  this  time.  Liniments  and  oiiitmenta 
containing  Ix^lladonna  nr  aconite  may  txt  mblKnl  in  along  the  e^iurst.*  of 
the  nerve,  aud  are  sometimes  of  beuefit.  The  geuerul  medidual  treat- 
ment by  internal  remc<lies  may  be  eonductol  along  the  line  already 
dowribtnl  in  the  treatmeut  of  neuralgia.  Electricity  I  Imve  never 
found  of  much  oervioe,  but  long-cimtinued  ajiplicatioixa  of  galvanism 
of  very  mild  strtmgth  (five  or  «ix  milHamp^re^)  from  hu^  spongea 
mav  l)e  tried. 

In  chronic  aises  where  all  oUut  nuiuis  have  faih-d  tii  relieve  it  has 
been  proposed  to  stretch  the  nen'c,  and  this  is  probably  uf  service  in 
cAse»  where  an  interstitial  neurtciit  has  produced  adhesions  between  tlie 
adjaiHMit  bundles  of  ner\*e  fibres  and  constriction  of  the  blocMl-veasels. 
A  ner\'e  may  be  stretched  by  using  hyperextension  of  the  k^,  a  pro- 
txH><liug  which  has  to  be  done  un<lcr  chloroform,  as  it  is  ven''  p:iinful. 
Or  the  nerve  may  be  siretcheil  by  cutting  down  n|Kin  it  Jii^L  Ih>)ow  itii 
exit  in  the  sciatic  notch,  dividing  tlie  sheath  and  stretching  it  with  the 
finger!^.  Some  i^ase^  have  iM'en  r«>port4*fl  of  iinpr>tvenieiit  aAer  this 
pHK-edure.  I  have  seen  one  cure  in  a  very  obstinate  ease.  1  have 
seen  several  failures.  Other  aiifet*  have  Ixn-n  n^portt^l  in  which  nerve 
stretching  haa  been  followed  by  paralysis  in  thi?  umselus  supplifnl  by 
the  afl'ected  nei%*e.  It  should  only  be  rcsortc^l  to  after  every  other 
meium  luus  been  tried,  and  mi  |»oMitive  pntmise  of  relief  sliould  be 
given. 

Neuralgia  of  the  Testicles  or  Ovaries. —  Neuralgia  in  these  organs 
is  usually  the  re^t  of  some  congeMion  of  the  veins  duo  to  organic 
dij^case  or  to  pretrsure.  But  occaMonally  it  may  be  due  to  some  one 
of  the  general  causes  of  lu-urnltria  already  mentioju^i.  The  |iain  is 
verj'  intense  and  miwt  demundi/.ing.  It  wtiisc.'s  great  rettlessness  and 
much  mental  depression.  It  isuwatsionully  attendwl  by  sexual  excite- 
ment. Ncnmlgia  of  the  ovaries  may  coincide  with  the  menstrual 
function. 
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The  treatment  U  first  Jireclcd  to  rcduciuK  local  congestion.  This 
may  be  done  by  elevatinp  the  pelvis  and  lettinj;  gravitation  empty  the 
VC'iiiH.  Aliplicaliiiiis  of  hfjit,  fr^jxrinalty  hut  jNiultiircj^  tn  thit  ti-AtC:!^,  and 
hot  vaginal  douelics  or  reetal  iujeetions,  to  he  taken  in  a  recumbent 
pu«iti(in^  are  UBiiatly  of  ^n^it.  i4t>rvlf!«;.  Ii^--»ort  nuiy  lie  had  Ui  the 
stronger  nareotics  early,  as  it  is  Ijettcr  to  cut  an  attack  sliort  than  to 
allow  it  to  go  on.  And  nitcntiou  to  goncral  Dicosures  for  building  up 
the  health  must  not  be  omitted. 

Neunilfjia  of  the  perineum,  of  the  pnmtate  gland,  and  of  the  neck 
of  the  bLidder  in  males,  and  neuralgia  of  the  rectum  in  both  aexea,  a 
otx.-asionally  compUiintMl  of.  If  no  Iwal  disease  Is  prewnt  and  the 
nifectidD  is  lint  tniceable  to  litlioHiiia  or  to  hemorrhoidrt,  it  is  prottably 
caut<uil  by  Iwal  etingentiim.  Massage  of  tlic  jiericieum,  tlie  pelvln  iH'ing 
raided,  will  give  relief,  or  hot  applicntionfl  to  the  perinenm  may  be 
elf<«!tivft.  If  these  fail,  massage  of  the  prostate  through  tlie  rectum, 
or  stripping  the  Hcmiual  vesicles  may  do  good.  A  coiitiuuoua  irriga- 
tion of  the  rectum  with  hot  water  by  mcand  of  the  <Iouble  tube  devised 
by  Kcyes  is  of  much  Ber\'ir)e  in  these  ca«^a.  Sita  l>aths,  either  hot  or 
cold,  are  of  value.  As  in  neuralgia  of  the  genital  organs  prompt 
relief  must  be  givcii  by  narcotics  to  avoid  a  state  of  mental  deprcssinn. 
I  have  fouud  an  ointnu'nt  or  suppository  of  cocsiine  and  liyoticyamus 
of  great  9er\'iee.  ^Veir  Milchcll  lias  seen  this  form  of  neuralgia  as  an 
early  sign  of  tabes,  au  obwrvatiou  whicli  I  can  confirm,  liaving  seen 
two  such  case^.  1  have  also  known  it  to  occur  in  lithwmic  iudividuaU 
and  in  jjcrsons  ^rhose  cin<ulation  was  pfK»r,  after  sexual  excitt^mcut, 
both  off)  niitiiral  iind  of  an  iiniiaUind  kind. 

Coccygodynia.  —  N«-unilgia  of  the  ciM-Tygwil  nerves  is  an  cxcee<i- 
ingly  rare  attcjliou.  But  pain  in  the  tip  of  the  spiue  is  vcr>-  eummou, 
and  lias  received  the  name  of  coc^cygodynia.  It  may  be  a  local  aflec- 
tion,  due  to  injuries,  especially  in  womeu  after  c<m^nemeut ;  to  talis 
on  iJie  wat  or  to  caries  of  the  spinal  b>ine.  It  is  usually  in  my  opinion 
a  referred  pain  of  wntral  origin,  and  may  develop  in  very  many  fmie- 
tioiial  or  urganii^  diseases  of  tlie  nervous  system.  In  neiinistJieniv, 
hysterical  and  antemic  persons^  chiefly  in  women,  it  is  a  frc<pieiit  com- 
plaint. It  may  lie  a^Kociate^t  with  |mia  in  the  im|H;  of  iJie  neck  or 
l)ctweeu  tlie  shoulders,  with  irritable  spiuc,  ur  with  any  hysterical  state. 
It  is  a  very  common  <;(mip]aint  in  <^ises  of  traumatic  neurosis.  In  tlie 
majority  of  eases  it  is  a  purely  hysteric^tl  symptom,  and  is  increased  by 
any  local  treatment  or  by  anything  which  directs  attention  to  it,  lu 
Bcveral  such  wise*}  where  gyntHstlogislH  have  exspfMed  the  cot-cyx  the 
pain  ha'*  persisted  aAer  the  opt^rutinn.  As  the  hvstcriaor  ncunt.slheniu 
pOj&ies  oft  tJic  pain  is  forgotten.  Hence  it  should  never  be  treated 
directly,  but  only  as  a  symptom  of  a  general  condition.  In  the  few 
caaes  which  are  true  neuralgia  tlie  aame  treatment  as  that  of  acistioii 
will  be  applicable. 
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There  nre  a  great  many  oomlitinuR  o('  disease  in  which  mnre  or  It-ss 
severe  paia  is  felt  in  various  parts  ut*  ihi.*  IxhIv  at  a  JiKtaiice  frani  a  dis- 
eased or^n.  The  cxplaiuiti(»n  for  tlie  rcferricij^  of  these  pains  to  a 
part  of  thi-'  b<Kly  which  is  really  not  aflectcJ  in  as  follows  : 

The  branches  of  the  visceml  ner\'G8  and  of  the  general  Rjinpathetic 
ner\-oua  syBtem  enter  the  spinal  cord  at  various  levels  thntughout  It*? 
entire  length.  Irritation  fH>nt  into  the  mpinid  coni  through  tltejw  nerves 
set  up  aensory  impulses  in  the  various  sc>gments  of  the  cord,  eaeh  8eg- 
ineiit  rett'iviiig  liripuh**.-*  from  a  »-rtjiin  orgtiii.  Tliew;  wnsorj*  inipnlRes 
are  sent  npwanl  to  the  bmiii,  und  bpt-ftme  conscious  perceptions. 
They  are  rcicrrcd  by  consciousuess  not  to  tticir  aetiml  point  of  origin, 
but  to  the  pairt  of  the  body  from  wliich  #7nsations  usually  come  when 
received  at  the  particular  wgment  irritjitwl.  Thus,  as  in  general  ex- 
perience, ()enKitions  anti  jKiius  e<)ming  from  the  various  segments  of 
the  itpinut  ennl  have  Ih-cu  dut*  to  irritation  in  the  ^urfiine  nf  \]w  btHly 
com^lKiudiiig  to  these  iscgmentji ;  these  various  visceraJ  M>nsations  are 
referred  to  the  tfurfaee  of  tlie  Ixxly.  Some  cxamphsi  of  such  referred 
pains  will  make  this  matter  clearer. 

It  is  nut  at  all  utieommon  in  evcstrnin  to  have  a  puin  felt  iu  the  fore- 
head or  in  the  back  of  tiio  neck,  neither  of  which  pari^  is  in  direct 
connection  with  the  eye. 

The  pain  pnidneed  by  derayed  teeth  may  be  felt  in  llie  temple 
or  behind  the  ear,  instead  of  in  the  jaw. 

Seveit-  pain  iu  (be  liack  of  the  head  i.f  a  common  nyraptotn  of  uttrrinc 
disease  or  of  inRummution  of  the  bladder. 

Piiin  down  the  lct\  arm  is  a  common  sjinptom  of  heart  disease,  and 
may  be  attended  by  hypcnestliesia  in  tlie  region  of  the  fourth  and.  fifth 
dorml  nerves  on  the  chest. 

Pain  in  the  wrist  ou  the  flexor  surface  is  fre<|iiently  felt  in  diaea^ 
of  the  uterus,  ovaricji,  or  bladder. 

PiUH  under  the  right  shctuUler-blude  la  frequently  felt  in  rlisea«e  of 
tlic  liver,  and  is  utifu  iiltentled  by  hy|»enesthe-<T>ia  in  the  ilonmin  of  the 
eighth  to  the  twelfth  dorsid  nerve. 

Paiu  under  the  left  slioulder-blade  is  common  in  enlargement  of  the 
spleen. 

Pain  between  the  ehouldcr-blades  is  a  very  common  symptom  of 
gastric  alfeetiiins  of  any  kind.  It  may  lie  atlenilitl  hy  hyjiertBHthesia 
in  the  epigiistric  region,  and  tlie  nearer  the  disease  to  the  curtliac  end 
of  the  fttotnaeh — e.  i/.,  uhi-r — the  higher  the  [Wiin  i.t  fell.  In  severe 
vomiting  pgtin  may  be  felt  on  the  back  of  the  arms  or  even  down  the 
back  of  die  forearms. 

X^ain  acrofis  the  small  of  the  back  is  common  in  colitis  or  in  impac- 
tion of  feces  within  the  colon. 

Pain  aoroee  tiie  upper  eucral  region  is  very  commuu  iu  uterine 
disease. 
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very  caivfiillv,  aod  his  figures  (Ktjc.  299),  wliich  are  here  reproduced^ 
deinunHlnite  the  anuis  uf  |Riiii  iil'Kyiu|Mit}ietit'  origin. 

Hdwl '  aod  Mackfiizit'  -  have  aiMi-d  a  tVw  Caotti  Ut  Daiui's  gtatemiiuiB. 
Head  has  called  atteotioD  to  the  fnt-t  tluit  wlion  a  viscus  is  diseased 
there  may  l>e  detected  hy  ex:uiiinatioii  with  a  sliarp  instrument  an  area 
of  liypcmlgettia  on  the  skin  of  thi*  track  aud  alidomen,  each  vittcua 
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Thg  %9tH'ni  toeailau  mti  aoillne  ot  t^  mntt  ot  aktancan*hrpm\gea\»  tar  mmt<  at  iH»  abiimultui 
TlNCn.  Autctlvr  *>•«  Tim  iwliiI)u»  an  (kvflj  sliwtnl.  Oiilr  ibe  left  half  of  tbc  (Mtrie  moo  b 
fl*«o.    The  urcwml  kidc  oodvUi*  of  ■  train  <if  niailnia  (illicnuBiiiBUc).      <KUti«ry  ind  NouhoL) 

haviug  it«  pHftictilsir  anat.  Figs.  300  and  301  show  ihe  areas  related 
ti)  the  various  viseeni,  ii-h  rei^ntly  detorminiil  by  El.-tbei^  and  Neuliuf,' 
whnse  results  cunfinu  Ht-ad's  stateuients. 

There  is  hardly  any  vistus  in  which  disease  may  not  give  rise  to 
sDnie  of  thefle  referre<i  pains,  ami  it  is  evident  tlwit  without  sonoe 
knnwlffl;;!!  iif  the  localities  of  \hi'M'  referriN;!  pains  tht*  prefw'tici'  of  such 
pain  ini;;lit  mislead  the  physiciiin.  T  havi*  haii  many  piUients  broU(Hit 
to  nie  fell"  >fnppos«;d  spiiinl  dis»*iise  iM-ean^'  *if  [iiiin  in  the  dorsal  iX'(^ion 
and  tendeniesB  of  the  dorsnl  spine,  witii  piiin  in  the  epifi;as(riuni,  pea- 
eral  wcnkncss  and  neunu^lhenic  conditinns,  and  incr^aed  knee-jerks, 
wholiave  l>een  relieved  by  tiie  correction  of  a  chroniep)fttricdyspe)Nnii. 
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It  is  evident  that  in  these  referred  pains  the  treatment  must  be 
directed  to  relief  of  the  functional  or  organic  disease  in  the  viscus 
which  is  affected.     It  may  be  added  that  not  infrequently  sharp  counter- 
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The  )!«npral  location  and  mitltne  of  the  povterlor  part*  of  the  aonea  (diagnnnnatic). 

irritation  over  the  scat  of  paiu  is  followed  not  only  by  relief  of  the  pain, 
but  also  by  improvemeut  in  the  visceral  condition  which  is  its  cause. 
It  is  also  to  bo  remembercil  that  aneurism  of  the  aorta  and  tumors 
of  the  thorax  or  abdomon  oftoii  amse  pain  referred  to  the  thorax  or 
abdomen  at  a  distance  from  the  origin  of  the  ^min. 


CHAPTER  XLIII. 

HEADACHE  AND  MIGRAINE. 

I.     HEADACHE. 

Headache  is  a  symptom  of  very  common  occurrence  and  its  cause 
may  be  quite  difficult  to  determine  in  any  particular  case.  Its  variety 
in  intensity,  duration  and  location  is  extreme. 

Etiology.  —  Its  causes  may  be  classified  as  follows: 
Organic.     Injuries  of  the  head  and  fractures. 
Meningitis,  general  or  localized. 
Meningeal  hemorrhage. 
Tumor  or  abscess  of  the  brain. 
Arterial  changes  preceding  apoplexy. 
Syphilis  of  the  meninges  or  brain. 
Toxic.         The  infectious  diseases. 

Autointoxication  from  ditcase  of 
the  kidneys, 
the  liver, 

the  stomach  and  intestines, 
the  ductless  glands, 
Intoxication  by  alcohol  and  drugs, 

by  lead  and  other  poisons, 
by  tobacco, 

by  bad  air  in  close  places. 
From  impaired  blood  states  — 
Ansemia, 

Rheumatism  and  gout. 
Diabetes, 

Malignant  disease, 
Hodgkin's  disease. 
Reflex  from  disease  of  eyes  and  ears, 
nose  and  pharynx, 
teeth, 

viscera,  uterus  and  ovaries. 
Neuralgia. 

Neurasthenia  and  the  traumatic  neuroses. 
I*sycha8thenia. 
Hysteria. 
Fatigue. 

Climatic  changes. 

Symptoma.  —  The  characteristics  of  some  of  these  forms  of  headache 
require  special  attention. 
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Headache  ftvm  organic  dUease  is  attended  by  so  raanr  other  symp- 
tom:^ which  point  to  the  dJagnosU  that  it  iiecdis  iio  sptx^ial  deticnption, 
e^liecially  iis  it  luis  bt-cn  aln-ndy  di&cu^aed  in  ronncetiou  with  hraiu 
tumore  (|Mige  584),  nbscesa  (page  553),  meningitis  (|iage717),  nrte- 
rial  sflonisis  (page  '">^)>  syphilis  dwgc  G91). 

Hoadfuihe  (irom  toxic  causes  pnsent^  iiiiiny  vuricttee.  All  the  infeo 
tions  disr-iscs  bfgJu  witli  fever  atid  this  is  usually  UJihereii  iu  or  atfom- 
puniwl  by  headache  of  a  geuend  dull  intense  liind  increased  by  any 
effort  of  mind  or  nniscle.  The  degree  of  the  }>aio  is  pro[>orliDiiute  to 
the  height  of  tho  temperature  ami  to  the  iatennily  of  the  infection.  In 
many  fevrm,  nutubly  typhniil  and  typhus,  ihe  heaihiche  reniiims  for  a 
long  time,  but  in  the  children's  infectioiia  it  subsides  after  a  few  davfi. 
Malarial  besulaehes  are  very  cuiniii<m  and  jriay  be  of  any  degree  of 
inteuc^ity  and  iu  variouit  iwsitions.  The  particular  characteristic  is  its 
tendency  to  come  on  suddenly  ;  to  recur  at  a  dcHuite  time  of  the  day, 
either  daily  or  every  other  day,  orouco  a  week,  aud  to  cease  as  sud- 
denly as  it  came  uHer  a  few  houriii.  Such  headaelies  may  l>e  the  only 
evideiK^'  (if  malarinl  infection;  tliough  an  examination  of  the  bliMnl 
wilt  establish  the  diagnosis.  Thv  remctlies  are  a  t<^\'Btematic  coarse 
of  trentiiicnt  by  (piiulne,  Warburg's  tincture  or  arsenic. 

la  nephritis  the  iieadache  is  due  to  the  unemic  state  aud  may  be  the 
6rst  symptom  of  that  condition.  If  very  Intense  it  may  pri'juigea  ooo- 
vnli^ion,  iis  in  the  piier|>eral  state.  If  dull  and  continutms  it  may  shov 
a  chronic  unemia  or  the  state  of  arterial  sclerosis  to  which  the  oopbri- 
tis  iti  due.      It  is  then  a  pulsatinjc;  headache  made  woi'se  by  oflbrta. 

Jaundice  is  sometimes  attendeil  by  headache,  and  chronic  cirrboeis 
of  the  liver  even  without  Jaundice  i»  liable  to  ciaise  it,  as  it  interferes 
with  the  chemistry  of  digestion.  Such  a  headache  U  not  luteiise,  is 
rather  dull  and  felt  all  over  the  head. 

GaHiric  and  intestinal  intoxication  is  probably  the  most  cximmon 
cau(«  of  all  the  forms  of  headache.  In  dyspe|).'?ia  the  palieut  feels  a 
■lull,  ilthugreeable  feeling  over  the  eyebrows  which  varic-^  fnnii  hour  to 
hour,  being  usually  relieved  by  oiling  and  then  returning  with  renewed 
intensity  al>out  au  hour  after  food.  It  is  particularly  liable  to  be 
severe  on  waking. 

In  intestinal  toxiemia  the  pain  is  usually  felt  over  the  entire  fore- 
head, is  dull  and  often  throbbing  in  character  and  is  incn^ised  by 
motions  rtf  tJie  head  iir  by  muscular  effort.  It  is  often  aKHucinted  with 
jHiins  in  and  back  of  the  eyes.  Much  relief  is  afforded  in  these  cases 
by  high  irrlgjiiions  as  well  as  by  brink  laxatives,  esjKiMally  aloes. 

In  aut*>-inlosicalion  by  errors  iu  the  ductless  ghind.^,  in  myxaxleroa 
and  Ba.4cdow's  diii-euse  the  headache  may  be  very  intense  at  times,  bat 
varieti  from  day  to  dav,  and  is  not  coustant. 

Intoxication  by  alcohol  and  dni^  causes  very  intense  generalized 
pain,  wbleb  perKisls  until  elimination  i»  secured.  It  i^  dull  and  goes 
away  very  sluwly  and  is  attended  by  mental  apathy,  especially  if  the 
drug  is  opium. 

I^ead  causes  very  severe  frontal  pain,  as  does  alw  mercury.  .Vnienic 
an<l  copjKT  do  Dot  often  cause  headache. 
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A  few  peraons  are  affected  by  tolaopo  iinravoraUy  ami  afVer  laug- 
ooDtiniied  inlmlation  of  tolmc-LH)  smoke  in  a  heavily  laden  atmosphere 
beadaclie  is  ciuL  uiui^tumun. 

The  headache  which  follows  confinement  in  tlie  close  atmosphere  of 
a  badly  ventilated  h:ill,  theatre  or  church  is  familiar  to  everyone, 
ihongh  the  exact  nature  of  the  poison  pnidiicing  it  is  unknown.  It 
disappears  in  an  hour  or  letis  after  deep  i^^|lirulillll}^  of  l're^>h  air. 

Certain  stntes  of  the  bhMHi  ejiUHe  intense  iutidaelie.  Aiuemia  is  the 
one  most  commonly  observed,  especially  in  young  women.  The  pain 
is  felt  chiefly  on  the  top  of  the  lu^d,  but  may  utwt  be  over  or  behind 
the  eyes  and  sometimes  is  felt  us  a  band  about  the  head.  It  is  usually 
attended  by  conKtijiation.  Sir  Andj-ew  Clark  use<l  to  say  lliat  he 
preferrwl  ahiesto  iron  in  the  treatment  of  anjemia  in  women. 

Rheumatic  and  gouty  affections  of  tbe  scalji  are  a  frequent  cause  of 
jtain  in  the  head' and  are  attended  by  tenderui«8  of  the»>alp  eajK'eially 
at  tile  fort'head  and  occiput.  Siiinetimc«  rheumatic  de|Ktt>it8  can  be 
felt  in  the  faacia  over  the  occiput.  They  may  n.-jually  l>c  relieved 
promptly  by  a  ^^hampou  with  liot  water  tbllowed  by  through  mx-ssage 
of  tlie  scalp. 

The  terra  reilex  headache  has  been  used  to  indicate  a  pain  referred 
to  the  head  although  ihie  to  an  irritation  of  some  nervous  mechanism 
or  Rtime  branch  of  the  trigeiniiml  nerve  hv  proceseea  going  on  else- 
wliere.     (Siw  also  Chapters  XLII,  and  LVl.) 

The  use  i»f  tlie  eyes  when  there  is  difficulty  in  the  focus  from  astig- 
matism or  asthenopia  or  when  there  is  defective  action  uf  tbe  external 
muiwies  is  liable  to  cause  much  irritation,  and  produces  pain  not  only 
In  tbe  eyes  but  in  the  tiirehead  and  nrten  in  the  back  of  the  neck  and 
oceipttal  regidii.  Such  jniin  is  usuaHy  felt  after  a  u^  of  the  eyex 
either  fur  far  vision  as  in  looking  at  pictures  in  a  gallery  or  at  the 
stage  ill  a  theatre,  or  else  in  near  vision  as  in  reading.  If  llie  cor- 
rection of  the  astigmatism  or  of  near  or  far  vision  by  gliiitses  fails  to 
relieve  this  headache  it  is  well  to  examine  the  condition  of  the  ocular 
muscles  as  an  insuflWiency  of  the  internal  or  external  recti,  as  the  case 
may  be,  is  often  a  cause  fttr  intent  headache.  Such  insufticieney  can 
usually  l»e  relieved  by  the  use  of  prisms  and  division  or  advaucemeat 
of  the  muscles  is  rarely  necessary. 

Severe  headache,  e8])ecially  in  the  temporal  region,  is  oocasiotmlly 
due  to  an  irritation  in  tbe  internal  ear  ami  the  condition  of  the  ears 
should  always  be  examined  in  a  case  of  unilateral  headache.  Such 
headaches  are  ol\en  attended  by  vertigo.     iSee  Cha]».  LIfl. 

Reflex  hcad.iehes  from  irritation  in  the  nose  and  pharynx  are  occa- 
Monally  felt  in  the  forehead  and  between  the  eyes.  Children  with  ude- 
iifiiils  often  complain  of  heiulache  in  this  reirioii. 

Pain  ill  the  head  as  the  result  of  defects  in  the  teeth  Is  sometimes 
felt  in  the  teni|ioral  n-gioii,  sf)metiines  in  the  (.K'eipilal  region.  I^udi'r 
Bruntnn  lias  called  attention  tu  this  form  of  headache  and  believes  that 
decayed  molar  teeth  in  the  upper  jaw  cause  temporal  headache  which 
18  rather  farther  forward  than  that  caused  by  decayed  molars  in  the 
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lower  jaw.  Diseased  molars  in  the  lower  juw  may  also  give  rise  to 
occipital  headaehe,  while  decayed  iitcisoni  or  eye  teeth  are  mure  likely 
to  cause  frontal  or  vertical  headaohe. 

A  lieadaclH!  in  aWt  frerjueiitly  complained  of  in  discasefl  of  lite  ovaries 
aad  uterus,  sml  is  iisuully  lociited  in  the  hack  of  the  lu>ad  jnst  bi'Iuw 
the  occipital  protiilK'niiice.  It  is  often  relieved  by  lying  down  or  by 
lying  on  the  stomach,  and  iippenrs  to  have  scmic  relation  to  traclioD 
Upon  the  ligamentjt  of  the  utcrcis  and  ovaries,  so  that  rest  in  bed  as  a 
rule  relieves  this  form  of  headache.  There  are  nuroeroua  cases  re- 
ported where  a  proper  adjustment  of  the  peswiry  holding  ihe  utems  in 
place  has  relieved  iramediately  this  form  of  headache,  which  has  how- 
ever returned  when  the  iipsitsHry  wiis  rcinovcil. 

Neuralgic  headache  is  fully  discussed  under  the  chapter  on  Neuralgia 
of  the  Trigeminal  Nerve. 

The  heudacl>e  of  neurasttenia  and  of  the  traumatic  nenrosis  is  fully 
descrilwd  on  page  841. 

pBychasllienio  headache  has  I>een  alluded  to  on  ]»age  8C7.  It  is 
really  a  form  of  delui^ion  of  paiu.and  thecharacterislicuf  this  form  of 
headache  is  it-s  long  duration.  When  a  patieul  otiiiplnins  that  he  or 
she  bus  bad  a  headuche  constantly  for  mouths  or  years  without  venr* 
great  variation  in  the  degree  of  the  j>ain  and  without  any  evidence  of 
the  malnutrition  which  accumpiinlcs  severe  continued  organic  jMttn,  the 
suspicion  should  be  awakened  that  the  pain  is  of  a  delusional  nature 
or  a  Biibconscious  pain.  The  reader  is  referrwl  to  the  disciisfiion  of  this 
subject  nn  pugc  870.  The  only  tr(>atmeut  tliat  is  suoceseful  for  this 
tyi»e  of  beudache  is  bypiiolic  8iiggf'-.tion. 

The  headache  of  bystercal  conditions  difTcre  from  that  of  psychaa- 
tbenia  in  being  Budden  in  its  onset  and  agonizing  in  its  diameter.  It 
may  be  felt  at  the  \>a^e  of  the  brain  behind  the  eyes  j  it  may  be  felt  ta 
a  sharp  deep  agonized  pain  at  the  occiput,  or  it  may  be  felt  nn  the  ver- 
\fx,  I'aiients  wilt  c^imptain  that  they  feel  ns  though  a  nail  were  being 
driven  through  the  head  on  top  or  at  the  )>ack.  ()lhers  will  coniphiin 
tliat  they  feel  as  though  a  bund  were  bi-ing  tied  tight  alKiut  the  head. 
Such  patients  C4^>mplain  most  bitterly  of  ll>e  hcadaeho,  and  until  the 
by:atcrical  paroxysm  is  over  very  little  relief  is  afforded  by  ordinary 
remedies.  Even  hypfnlemiic  injections  of  morphine,  i  to  ^  grain 
seen  to  have  no  effect  u]>od  this  type  of  he:idaclte,  though  snmetiroea  very 
minute  do6<'s  of  ignatta,  nux  vomica,  str)*chnine  or  hyoscynmus  repeated 
every  5  minutes  until  ten  doses  are  given  may  relieve  this  form  of  head- 
ache. Hot  apjilitMtiiins  to  the  feet,  nuistani  finit  Imths,  irv  (fi  tin*  ht-atl 
or  to  tlie  Iwick  of  the  neck,  or  a  email  blister  to  the  l>ack  of  the  neck, 
may  also  be  tried. 

Another  t\-pe  of  hysterical  headache  is  a  dull  continuous  frontal  pain 
which  is  increased  by  any  action  of  the  mind  or  effort  of  the  attention. 
This  resembles  the  psychasthenic  hwiilacho  in  Iwing  more  or  less 
constant,  and  probably  has  the  same  origin  in  a  eulKonscious  state  witb 
suggestion. 

The  headache  of  fiitigtie  is  a  dull  pain  felt  over  the  forehead  near 
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the  liue  of  the  liair  and  back  of  the  eyes.  It  is  more  liable  to  come 
on  after  fatij^ue  of  the  niintl  in  readinp,  hnidyiiij;  or  intense  applicatioa 
of  any  kind  and  It  i»  only  to  l>e  rirlii-vt-d  l»y  n-sl. 

CHmntIc  changes  not  tnfno(juentlv  ^ot  u|i  a  dull  er^ntlniiotis  headache. 
Thus  pirsons  who  are  ohligt'd  to  live  in  a  vtry  warm  cliiniile  or  in  a 
damp  climale  such  as  officials  in  the  Philippines  or  travellers  in  the 
tropics  are  very  liable  to  stiffV-r  from  thi^  form  of  hvadnche.  Those 
who  climb  high  mountains  or  wlio  go  to  high  altitudes  to  reside  in  the 
fiumniiT,  as  in  SwitzerEund  or  among  the  Rocky  Muuntain.s,  nut  infre- 
quently suffer  fnmi  hca(Iache.<iduetn  the  elevation.  Foreigners  ronnng 
to  America  ajipreciatc  the  iinuhual  i^timuhiB  of  our  climate  and  not 
infreipifntly  Ruffer  from  chronic  headai-hcs  while  lliey  remain  here. 
All  such  headaehcB  if  they  require  treiitnient  are  best  treated  by  seda- 
tives of  the  nature  of  bromide^  phcnacetine,  and  the  coal  tar  products. 

Treatmeat. — The  treatment  of  headache  will  he  detenu ined  en- 
tirely by  tlie  cause  of  the  condition  and  when  this  can  be  ascertained 
and  removed  relief  can  be  affonlod.  In  pome  cnfies  however  the  cause 
Ciiunol  be  removed,  as  in  organic  diseases  and  in  many  forms  of 
toxfomia.  In  such  cafics  it  is  nccet«Bry  U*  resort  to  symptomatic 
remedies.  Of  these  the  coal  tar  pnnhicts  are  the  most  efficacious, 
pheiiacctine,  acctanilidc,  aj*pirin  and  pyramidon  being  the  be?t.  As 
all  of  these  drugs  are  more  or  less  depressing  to  the  circulation  it  is 
well  to  a>mhine  thera  with  a  mild  heart  slinnilant,  of  which  caffeine, 
ignatia,  or  brucia  may  be  eeloctcd.  It  has  aKso  Ijeeu  found  that  if 
tbcy  are  given  very  finely  triturate*]  tlioy  act  nnich  more  promptly. 
And  further  the  absorption  in  the  stomach  seems  to  Ijc  aided  by  the 
use  of  an  alkali,  hence  a  small  amount  of  bicarbonate  of  soda  should 
be  added  to  the  powder  given.     The  Ibllowing : 
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is  a  very  good  symptomatic  reme<ly  for  headache,  though  any  of  the 
coal  tar  pmdticts  may  he  substituted  fiirllie  phcnac^i'tine.  Alany  of 
the  headache  piiwders  sold  by  ilniggisis  and  many  of  the  proprietary 
remedies  widely  advcrtisetl  have  l>een  found  to  C4>nsist  of  similar  com- 
binations. ThtH  combination  is  (he  one  iu  some  tablets  sold.  It 
should  be  rcmembcri-d  that  tablets  act  much  more  ]>rom]>tly  if  cliewed 
up  and  swallowed  well  diluted  with  water. 

Another  symptomatic  remedy  for  headache  is  bromide  in  20  or  30 
grain  dose.  This  is  [Mirlicularly  indicated  in  hmilache  fn>m  fuligue, 
fnrmi  overwork  and  anxiety  and  fmm  cerebral  congestion  due  to  any 
cause.  It  is  also  of  service  in  the  infectious  forms  of  headache  and  in 
some  of  the  toxic  states. 

Some  forms  of  headache  are  so  intense  as  to  require  the  use  of  opium. 
Codeine  may  be  added  to  the  powder  already  described  in  }  or  |  grain 
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doso;  or  may  be  giveu  alone.  lu  very  iDleiisc  pain  hypodermirs  of 
inorpliiiie  are  iiwded  as  in  the  pain  of  typhoid  fever  or  oi*  braiu  tumor 
or  ineaitigitis. 


MiaRAINE. 

Migraine,  hcnicrania,  or  sick  liojuhiche,  is  a  fiinctiomtl  noiirofiis 
charricterijMtd  by  -nKlden  attackf*  of  inttniw  paiu  in  cmo  side  of  (lie 
hi>ad,  fit'tc'ii  pret-'editj  by  i-vidcnci'  of  irrilfitirm  cif  various  functions  of 
tilt'  bniiu  iuid  followed  by  digetitive  distnrbiHurcs. 

Etiology.- — Heredity  plays  an  imporliiul  jwirt  in  the  development 
of  this  dis>L>aH.'.  In  iihinwt  idl  case.*  ihc  historj'  can  be  obtained  of  a 
similar  aiTectitm  iu  snime  near  uirmluT  of  iJie  family.  The  disease 
develops  at  an  early  ape.  Infants  are  rai-^'ly  afieeted,  but  children 
of  the  aire  nf  povrr  <»r  et^hi  may  develop  it,  niid  as  a  rule  it  remAina 
aH  a  chronic  <'unditiiin  iliniiighout  life.  If  the  disease  does  not  develop 
in  i-hildbniHl,  it  rnninionly  di'Vclo]»n  iti  pulM-rty.  There  are  no  known 
predinposing  fat-tors  to  this  disc-UK',  and  it  appears  to  be  due  to  a  con- 
genital defei-t  in  the  ehcniifttry  nf  nutrition,  rather  than  to  any  extra- 
neous cause.  In-<I(jor  oceupjitions,  ur  a  tiedeutarj-  life,  tend  to  increaw 
die  liability  in  a  jHTMrn  ]>ii'<lihjHiMil,  and  it  is  a  well-known  fact  that 
tliow  who  work  in  the  op<'n  air,  or  are  enpajrcd  in  (K-cu|iatinn«  involv- 
ing oiiueidendde  vigon^tjs  exerei*?,  are  oovcr  afleetod.  Tlie  aetjve 
cauHt  of  the  attack  is  undoubtedly  a  «udden  development  in  the  eye- 
tern  of  a  jMiison.  This  poison  at  firet  produeea  an  excitement  and 
stimulation  of  the  bmiu  cniisinjx  a  t«euse  of  well-l>eiug,  ol'  iuereused 
ca}Micitir-  and  ofesbilanition.  This  is  soon  followed  by  a  setontlan" 
and  more  lasting  efl'ect  of  jiaiii  and  8ns|)en.'jioi]  of  the  cen^bral  fnne- 
timw,  and,  finally,  there  is  an  elimination  of  the  poison  tlirough  the 
Btoniaeli,  inl<^tineB,  or  kidnej'e,  and  a  n-lurn  to  a  normal  fttate  of 
hi-idth.  The  natiin'  nf  this  {khsou  i«  still  uiidelerniine*!.  Some  have 
considered  it  uric  acid ;  olliers  have  thought  it  %va8  a  K-nkunmin  ;  otheiv 
have  con8idere<l  it  xanthin.  Although  the  nioni testations  are  chiefly 
iu  the  domain  of  tJie  nervous  s>-Htem,  it  is  geuendly  admitted  tliat  this 
diwA8<'-  is  one  of  nutrition.  Jn  si>me  eases  it  has  been  thought  tliat  an 
insutfi(neney  of  the  ttcular  mustrlcs  has  I>pen  the  eause  of  the  atTeetion  j 
an  inHufficieney  of  the  intend  refiulting  in  a  constant  strain  when  con- 
vergence in  reading  is  ueeessan,',  and  an  insuffieieney  of  the  extern! 
lending  to  a  sinun  when  di«ttant  vision  is  |)nietice<l.  On  this  tlieory 
attempts  have  Iwen  made  to  cure  the  disease  by  the  use  of  prisma,  by 
division  of  the  ocular  mu^le8,  or  by  the  use,  in  the  case  of  insuffi- 
ciency of  the  intemi,  of  slr>-chnin,  and  in  insufficiency  of  the  exterui, 
of  cannibia  indica.  While  it  is  jKissible  that  irritation  from  tlte  eyea 
may  act  as  an  excitant  of  the  nervouH  ^-stem,  and  tlien  mnke  it  more 
liable  to  be  afl'eettKl  by  the  poison  of  the  dLseaM>,  it  fterms  improbable 
that  these  causes  are  sufficient  to  proilucc  the  nflcction. 

Tliere  are  some  who  Wlieve  that  ndgraine  like  epilep^ty  is  a  func- 
tional neurosis  of  tlie  oerebml  cortex  and  that  the  attacks  are  not  of 
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toxic  origiD.  Uowere'  Klat«8  case^  iu  whU-b  the  two  diBca8ct<  alt<>nui(« 
—  iuhI  other  wises  in  which  one  hiw  «iicx«<4!eii  tin- oilier.  Hf  cites 
thi'  ntjii)itoKi  irritation  of  certain  corliejil  iireaH  at  the  onset  of  the  attack, 
and  the  exhaiwtiim  of  eortiejil  acriivitj'  at  it«  ootielu-sion  us  evidcnee. 
I  am  imOiawl  to  a'ganl  tliu  curtieul  symptoius  as  Bceomlar)*  to  the 
toxtemia. 

Symptoms,  —  An  attack  (jruiijiniiue  be^ius  witli  a  pnniniiual  |wrii>d 
of  ex«ii«-meiit  in  alw^ut  one-half  of  the  tawtesi,  and  this  pfsrioii  Iiwiii 
sevenil  hourf*.  During  it  tJie  patients  teel  p;iriieular]v  well  aiul  aolive. 
'riiey  sirtt  lirij^ht  mentally,  liappy,  ami  xlijcTJitly  exhilar!iti><i,  jmhI  art> 
likely,  durliij;  this  period,  to  uver-cxert  themselves,  or  over-tire  them- 
selves, in  whatever  line  of  fn*i'iijKtliiin  they  iu:iy  he  iiitere-ifed.  The 
uttaek  btrjfins  with  a  sudden,  iurcuse  boriujj  fiaiu  in  the  temple  aud  at 
the  baek  i>f  the  head,  or  over  the  entire  side  of  the  head,  attended  hy 
a  Kcnite  of  nompletc  prtrHtnitiun,  inability  to  tlilnk,  hyiMfrsensJIivi'nefis 
to  8ound,  li^ht,  and  touch,  so  that  the  patient  prcfera  to  lie  in  bed  in  a 
ipiiet,  dark  room,  wishes  to  be  spoken  to  in  whispers,  and  is  annoyixl 
if  the  Ix'd  be  lonehird  or  hliaken,  Thert?  is  also  a  hyper«en.sitiveni^h8 
to  smell  and  tiu^te.  Appetite  ia  wholly  wantinj^,  and  nausea  soon 
develu|w,  which,  as  a  rule,  is  fuHowetl  by  inlea*;*'  wid  frequent  hIUicIcs 
of  vomitinp.  The  vomited  mutcrial  is  firr*t  the  contents  of  the  stomach, 
M-hi'ch  are  nsnidly  excessively  acid,  aud  then  bile  mixed  with  acid 
mufiis.  The  vomiting  raiwea  intense  pnwTration,  a  very  weak,  rapid 
pulse,  and  very  ofien  pain  between  the  shoulder  blades  and  down  the 
»nu.s.  Anv  foiwl  taken  into  the  sl4>iniich  is  iinine^Halely  rejected. 
Occasionally  att-icks  of  di:irrlia?n  coincide  with  the  Vftmilinjf,  As  a 
rule,  ver)'  little  urine  is  piissed  ilurinj;  the  attack,  ami  this  is  of  hi^'h 
sjKcitic  jrntvity,  dark  in  color,  aud  is  loaded  with  uric  acid,  »katol  and 
phosphates.  Xanthin  and  leukoniains  luive  also  been  found  in  it. 
Then-  is  iwually  a  very  great  inen^ase  in  the  excretion  of  phosphates. 
If  the  attjick  comes  on  in  the  daytinte,  the  piitient  is  inimeiliately  forced 
to  go  to  Im^I  by  the  intensr*  jwiin  and  J^^o^tnltilm.  Many  patients  awake 
in  the  moniiug  fnan  a  di-ep  sleep  sutl'ering  fn>m  an  attack,  aud  are 
unable  to  rise.  The  attack  lasts  from  twelve  to  ecvcnty-two  houre. 
During  the  attJtck  the  piticnt,  as  a  rule,  ftN-ls  cold,  anti  hesit  is  always 
agret^able,  both  to  tlic  head  and  to  the  b'KJy.  In  the  m:ijority  of  caaeu 
tJiere  is  a  pallor  of  the  surtiarc.  The  nose  and  extremities  are  very 
eold  and  dry,  (hough  i^ceaiiionally  there  is  an  acid  perspinitiou  making 
them  colli  tuid  clammy.  Oecsisionally  the  face  is  much  flushed,  espe- 
cially on  the  side  of  tlie  |)ain. 

Fn  some  eases  the  attack  is  precetJed,  or  uslierwl  in,  by  the  appear- 
ance of  a  bright  spot  or  star  on  one  side  of  both  eyes  of  any  c«>Ior,  or 
flashes  of  light,  or  zignig  lines.  These  are  true  halluctnations  of  viaion 
and  they  are  not  stopped  by  dosing  of  liie  eye?* ;  as  they  are  hemiopic 
in  their  distribution  they  indicate  irritation  of  the  opposite  occipital 
lobe.      They  may   lie  attended  by    temjwjniry  blindnetss  which  subisides 
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with  the  paiD  ;  such  cases  Imve  been  namcil  uphtholmie  migraiDC.  lu 
a  few  cases  temponiry  piiniUsis  of  the  thirti  Hcive  hjis  l)ee«  seeu. 
OcoasuinEilIy  riiijring  in  the  ciirs,  or  the  sound  of  hells,  or  tlie  ruiiniH^ 
of  a  tune  in  the  heiul,  prfeedett  ur  uocumpauies  aa  attack.  Occa^iioually 
tiugliu};  UDt]  numbncds  of  a  di^i^recuhle  kind  are  felt  i»  the  side  of  tlie 
body  opposite  to  Uie  aide  of  tlie  pikiri.  OiTasioDally  attacks  of  aphti^ia 
occur  before,  or  ID  conneotion  with  the  nttnck^and  thojialit^nt  ig  unable 
to  express  liin  de!*ires  and  niisplacL'S  words  and  is  reluctant  to  tiilk, 
fllthou^fh  the  power  of  talking'  iw  never  siusjH^nded.  OiTiwionally  a 
seuse  of  jrreat  menial  eonfnHLun  iind  inability  (o  Uuuk  is  appreciated 
during  an  attack.  Opftenhciin  1ms  seen  a  ca.se  Hitsociated  witli  vertigo 
and  Klafg;ering  frail  wtiich  he  considers  of  cereU-llar  ori(»in.  In  the 
description  uf  the  aura  in  epilepsy  (see  pajre  814)  very  similar  seu- 
satiouK  will  be  ilescrllHMl  us  occurring::  in  petit  mal  and  as  the  fintt 
symptoms  oi'  gmiitl  mal.  Merc  again  llierefnre  (iower«  findA  a  pmuf 
of  some  relation  between  the  two  diactiBes.  In  epilepsy  tlie  aura  is 
only  moiiicnt;iry  in  dunitinn,  while  in  migniine  tliestr  HMisiitiniis  renuiin 
for  twenty  minutes  or  lunger.  All  tlict^e  symptoms  indicnte  distiuetly 
au  irritation  of  the  cortex  of  the  brain,  one  }icmisphere  only  being 
afiTccted,  namely,  the  hemispheiv  on  the  side  im  which  paiu  is  fciL 
For  this  reason,  in  some  earics,  it  hiw  Iwen  supposed  iJiat  there  isa  cou- 
gestion  of  the  bemisphiire  and  in  other  cases  an  anmmia  of  the  hemis- 
phen*,  and  on  tliis  tlii*i»ry  crgul  and  nitniglyecrin  have  been  given,  but 
are  of  little  avail.  During  the  attack  of  migraine  the  pilient  is  ex- 
tremely somnolent  and  sleeps  for  several  hours  or  even  for  two  days, 
being  however  caifily  aroust'd.  It  is  not  uncommon  for  the  patient  to 
be  slightly  delirious  when  amusetl  from  this  slr**p  and  to  have  no  n-tvil- 
lection  of  the  <lelirium  when  liie  aiuu-k  is  over.  The  attjiok  terminates 
gradually  bh  a  nile,  the  jHiiu  p;t.iiHing  off.  A  very  large  flow  of  urine 
terminates  it  ami  in  this  urine  an  cxcesrj  of  uric  iicid,  skatol,  xaothiu, 
or  Icukomaius  have  been  found.  The  patient  feels  umt-li  prostrated 
for  a  day  or  two  and  then  returns  to  bis  ur  her  normal  state  of  healUi. 
The  attacks  recur  with  varying  frequency  in  diflercnt  patients.  Some 
women  have  these  attacks  uniformly  onc«  a  month,  coinciding  witli  lite 
period.  Many  Imve  attm-k.s  as  oAeu  as  once  in  two  weeks  and  they 
may  inercas**  iu  frc-queafV  until  the  patient  law  one  every  few  ilay**, 
making  tlic  lite  one  of  invalidism.  The  attacks  usually  subside  alwut 
the  age  of  fifty,  and  old  people  are  rarely  subject  to  them.  In  women 
tfaey  usually  cease  alter  the  uenu[Kiusc,  aud  I  have  kuowu  severe 
attacks  to  rcase  after  ovariotomy.     They  often  eeatw  during  pregnancy. 

Prognosis.  —  The  pmgtiosis  for  recover)'  from  the  di.'-cjise  is  not  a 
go<xl  one,  as  attacks  aiv  liable  to  recur  fn>m  time  to  tini<-  until  tlie  age 
of  fiHy,  uidess  the  habit  of  life  vnn  l>e  nidtcally  changed.  There  is  do 
danger  of  death  in  au  attack,  even  though  it  is  a  ver}'  severe  one,  and 
altltough  \)u'  symptoms  of  pntstratinn  may  at  times  wen  alarming. 

Treatment.  — TIiIh  consists  of  a  general  regime  aud  tresitrncnt  of 
the  underlying  digestive  condition  in  the  interval  between  attacks  aud 
in  tlie  treatmeot  of  tlie  attack  it^-lf. 
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The  general  regime.  Diet.  —  A  simple  but  nutntiuui>  diet  of  snuill 
amount  is  to  be  followwl  ritfidly.  The  tendency  to  nver-eat  Hlioald 
be  guarded  against.  Fniit  (except  alrawherrios),  c<*rwU8,  ep«rs,  fish, 
white  meatii,  tiam  and  bacon,  game,  ve^etaliles  nf  nlmoitt  all  kindrt, 
nufltardfl,  simple  desaerts  made  without  imwtPr'  or  sugar  may  Ix>  allowed. 
Rich  sautiL-s  are  to  be  avoided  and  also  things  which  are  iVicil.  Kggs 
diA:)gn<t^  with  nuiiiy  of  tln-se  |Mitierit^  and  ho  does  milk,  Heil  meal 
may  be  allowed  every  other  tlay  in  some  form,  but  in  some  paticnta 
has  to  be  excluded,  though  in  (heec  iodividufils  auieiiiiu  Ih  to  be  pro- 
vided apiiiist.  Tonml'H's,  aifpiinip-ns,  cfrp]>hint,  cauliflower,  and  salads 
made  witii  vinegar,  are  often  found  to  disitj;ree,  itud  if  ;*o  may  be 
excluded.  Cheetio,  ep'iH'<iu]ty  i}ie  French  eheese^,  are  to  l»e  excluded. 
Sugar  is  to  be  used  very  spahugly  and  all  ejimly  is  to  Iw  forbidden. 
Patieijie  vary  in  suiiceptibility  to  tea  and  ootfee.  In  some  they  are 
injurious.  In  eome  a  strung  cup  of  either  will  aUiri  hti  attack. 
Alcohol  in  any  form  must  \m  forbidden.  ToIkicco  may  be  used  id 
mf^erutiuu.  Patientj?  buhjeet  to  migntiiie  should  drink  at  least  two 
quarts  of  witer  daily,  but  this  should  not  be  taken  with  meals.  I' 
have  seen  much  bcuc6t  from  the  use  uf  pi|>eraziue  water.  Any  alka- 
line water  may  prove  useful. 

Exeixrise  in  the  open  air,  Huffi<'iently  aptive  to  cause  a  perspiration, 
is  abwlutely  e.'^sential.  Tennis,  horse-back  riding,  mwiug,  and  gtilf 
arc  the  best  fbniis  ufexereiKe  and  should  be  |H-n<iHte<i  In  ilailv  botli  in 
suuuuer  uud  winter. 

Bathfl  are  of  much  use;  either  a  Turkish  l«ith  once  a  week;  or 
a  hot  vajjor  bath  followe<l  by  a  cool  sponge  off,  or  a  hot  hath  10G°, 
nuule  alkaline  hy  the  addition  of  two  handfuls  of  carbonate  of 
soda,  of  ten  minutes  duration  daily,  followed  by  u  e<«)l  uponge  off. 
Tlie  object  of  the  Uith  in  to  sliniulute  tlic  cutanct»ns  einrulalion  and 
secure  free  perspiration.  It  may  be  taken  on  riwng  or  on  going  iM 
bed,  if  it  does  not  prevent  sleep.  Massage  is  also  of  much  Ber\'ice, 
especially  deep  and  forcible  masKage,  uol  only  of  llie  limbs,  but  also 
of  the  Iniek  and  of  the  ahdomiual  viscera.  Swedish  movements  may 
be  i-omhincd  with  massage, 

Treiitmeut  directed  to  the  digestive  functions  is  nsnally  of  much 
beueiit.     A  saline  laxative  of  which  tJie  beat  is  the  following : 

B      Sod.  PhoM)liiUb  ejijiic.  S  ^ 

8uJ.  8«lpfiatiii  exaic.  S  x 

Hod.  SnlicyLotb.  3  U 

M.     Triionile  and  cork  tidily. 
Big.    One  tnutpoonfnl  in  «  large  tuuiblcr  of  hot  or  cold  scltief  water  on  rising 

to  be  given  daily.  Once  in  two  weeks  eitlier  a  meronrial  purge, 
calomel,  tliree  grains,  or  blue  mass,  two  gmins,  or  a  pill  containing 
euonymin,  podophyllin  and  aloiu,  each  oDc-qoartcr  grain,  should  be 
given. 

A  gootl  intestinal  antiseptic  is  to  be  given  after  each  meal,  put  into 
2h  a  capsule  as  will  dissolve  in  tlie  intestine,  but  not  in  Uie  stuumoh. 


764 


SEADACHk  AS't)   MlCRArfiS. 


80  called  "enteric  capsules"  can  Iw  obtained  at  the  druppJsts,  or  any 
atpsulo  can  Iw  cuitoil  with  !i  mixture  mmle  np  of  rjiIhI  four  |>art.s, 
shellac  one  part,  alcnhol  tiiriy  inirLs,  the  eiipsule  \mng  dippi-d  io  tJiis 
several  tiitien  and  alluwiii  U>  tlry.' 

PerniangiinHtc  of  potash,  one  grain,  or  sulphocarlwlatc  of  e<,>dn,  five 
grwns,  or  resnrein,  three  jfRiiiis,  or  benwKite  of  wmIji,  two  prain?,  with 
wdol,  thwe  f^niinfi,  or  salnl,  five  pmins,  piit  up  in  enteri*-  ra))9<ulLit,  are 
all  of  (H-Tviw  and  it  is  wise  to  var\-  the  dinig  uscih  An  oeca«ional 
liigh  lai^  enemfl  of  salt  eolution  is  vety  henefiemi  in  theiiu;  caMw. 

Pjitienla  who  Bufft-r  fmm  mijcrjune  are  often  aniemir  and  may  need 
iron,  but  I  have  roiiml  lliat  they  take  ovofernn,  or  Guile's  peptooian- 
gan  niiii'h  better  than  other  fornw  of  into  wbieh  often  pr'xhiee  attacks 
of  headache.  Touies  of  all  sorts  ant  to  lie  j:iveu  enpeeially  thivse  which 
contain  pho!iphoru>i.  If  there  is  any  iugufiieiency  of  tlie  interni,  strych- 
nine nuiy  be  given,  but  if  theext<trtii  are  insuffielent  it  r^honld  Ite  avuiMiHl. 
Any  cyentrain  is  liftler  i-cHcvcd  by  prisma  than  by  opt-Rition  on  tlie 
niUH(.-le8.  Segiiiii  ut^ed  niiiiiiibiH  indica  in  otie-<[imrter  gniin  dns<.'  with 
some  benefit.  It  in  of  u.-w-  when  then?  ia  iiisutfii^ieiiry  of  the  exterui. 
Some  authors  recommend  Uie  long  eoniinued  use  of  nnsenie ;  <>t]ier» 
u.ie  bnjiTiitles.  Gowers  recotumends  the  ]ong-<-ontiuued  use  of  nitro- 
glyeeriu,  -jlg  (jr.,  with  strj'ehiune,  ^^5  gr.  i.  i.  d. 

A  remedy  of  much  aerWoe  is  thyroid  extract.  It  is  to  l»e  given  in 
one  gnun  doee  twice  or  three  timttt  daily  at\er  mnds  and  kejit  np  for 
several  weeks ;  the  dai^e  l»eing  reduced  if  it  pnnhiees  an  inetvase  of 
more  than  1 0  beut&  of  the  heart  a  minute  above  tlie  nurmid,  or  if  it 
*aiu».i8  a  liws  of  weight, 

I  prefer  tlie  Knglisb  preparation  of  Burroughs  and  Welcome  as 
being  reliable  in  strength. 

The  triiitment  must  be  kept  up  steadily  for  a  year,  or  more,  in 
unler  to  secnrt?  such  a  |K'rtnat)ent  eliangc  !ti  the  habit  of  nii-t;ilMdiHni  us 
Ui  f<ec«re  a  cure.  A  eourae  eif  treatment  at  C'arlsbad  m  often  )>enelieiul 
to  diesis  iNitients. 

The  treatment  of  the  attack.  —  It  is  often  possible  to  abort  an  attack 
by  washing  out  the  r^toinaolt  with  an  alkaline  solution  sevenil  timi» 
and  then  leaving  a  strong  scilniion  of  l»iearl>onate  of  wxla  in  the 
Sttjmaeh.      If  tins  i^  done  promptly  it  ut^nally  arre;)tM  lui  nllaek. 

During  the  attack  tlie  patient  is  to  be  kept  quiet  in  a  dark  room 
with  |)leiity  of  eoid  fresh  air,  but  kept  warm  by  hot  iHitlle^,  or  warm 
flannel  wrnji**.  Kent  tn  the  head  or  ice  bags  may  Ijc  used  oeetinling 
to  the  preference  of  the  pntieut. 

In  many  cafMrs  the  coal  tar  products,  anUpyrin,  phenaoetin,  acetani- 

lid,  or  pynunidon,  in  oue  full  dose,  alone  or  in  some  combination,  will 

arrrat  the  attack.     In  other  coses  astmngcupof  bhiek  ntSce  or  a 

powder  of  call'eine,   ihTt>e  groins,  or  the  fluid  extniet  giiamna,  one 

dnichm  ilusc  ivill   ilo  the  .same.      In  nome  cjiHes  very   minute  mioses 

1  «Vi  gi^i"  **f  ignatia,  n-puated  every  ten  minulen,  till  twenty  doecs  are 

^Soe  Treatmetil  of  LvukouiaJu  PiMiuiuiia  br  £>r.  B.  K.  ilochfunL  Mul.  New&  Ibr 
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taken,  will  mitigate  the  attack.  In  some  cases  a  five  grain  dose  of 
chloral  hydrate  repeated  every  half  hour  will  do  the  same.  I  have 
never  seen  a  good  effect  from  the  use  of  nitroglycerin  in  the  attack, 
though  others  recommend  it.  A  full  dose  of  ei^t  without  or  with 
bromide  of  potash  may  give  relief.  Every  patient  comes  at  last  to 
rely  ou  some  one  of  these  remedies,  so  if  one  fails  it  is  well  to  try 
another. 

If  everything  else  fails,  a  hypodermic  of  morphine  will  stop  the 
pain  and  secure  sleep  and  when  the  patient  awakens  tlie  pain  is  gone. 
There  is  no  disease,  however,  in  which  the  danger  of  the  morphine 
habit  is  greater  and  in  which  it  needs  to  be  used  with  such  caution.  I 
believe  that  it  exerts  a  very  detrimental  effect  on  the  metabolism, 
thereby  predisposing  these  patients  to  a  more  frequent  recurrence  of 
attacks. 
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MyriUmiu  eongeniU  orOppenhcim's  disenw?  isaranieoiitlit'iou  occwr- 

ring  in  infaiiU  and  chaructcrizwl  by 
Fin.  ■'  a  Lrf'iit'ral  state  of  muscular  weiLkneea, 

^H^^^^^^r  ^^B|     ])n>lKil>ly  due  to  ti  dclin'tivo  develop- 

^^^^^^^^^^^^^^^H  muscular  tl^i^ue. 

^^^^^^^^^^^^■^^H  At  llif  tiuM*  uIiLB        eliild  fihoultl 

9      ■  ^^^^Hl       U^gin  III  make  vnliiiitiiry  miiV(.-nK.'t]tSf 

■^V     .■  -^^^^^1      to  tU-x  aixl  ext«-nd  itR  tiniVi«  and  to 

^p..         *  ^^^^^M      mist'  it-s  luiul  it  dues  nut  do  w,  aad 

mj'  -^^^^^^M     it  mnkcs  do  effort  wtiatcver  at  any 

^K  ^^^^^V     mntion.     The   muscles  of  the  eyes, 

^K       *  ^^     tongue,  tiirfMit  and  respiration  do  not 

ii|i{H-ur  to  l)c  iiivolvLtl,  ft)  tJiat  the 
(.■litid  van  Htii-k  anil  brL<alli.  But  at 
tlif  a^'  of  three  or  four  tnontlis  tlie 
jMrL-nts  nuiice  the  eutirc  lack  of  au- 
tomatic or  voluntary*  coDtmotions  ia 
the  limbfi,  and  u:(U:illy  at  this  time  a 
phy.'^iciau  is  tirft  tronKulitid. 

On  examination  the  child  ta  found 
to  W  appaivnlly  |>jinilvzed,  but  ih  usu- 
ally fairly  wi-Il  ninirishe<J,  very  often 
is  fat  and  there  is  no  atntjiliy  in  tlie 
uu^wle^.  If  ilie  liuibs  arc  placed  in 
any  positioD  tbey  remain  there,  and 
the  joints  are  unusually  movable. 
Tlius  the  leg«  can  be  doubled  up  oa 
the  body  (^oe  Fifr,  303)  showing  a 
]a<^k  of  tone  in  the  niusrlen  which 
hold  the  joints  in  place.  If  the  child 
is  raised  the  Iieml  fallM  b;ii*kwnnl  and 
it  in  entirely  inijw>s.<<ib]c  for  tJie  child 
to  sit  up,  as  tliere  is  a  complete  lack 
of  tone  in  the  rausclea  of  th^  ffin^. 
Hg.  30*2  showa  such  a  child  brought  to  my  clinic  on  a  stretcher  !m- 
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provisod  by  liis  motlier.  It  Is  impossible  for  die  child  to  him  over 
in  bed.  All  reflex  activity  ia  absent.  There  U  no  disturkince  of 
scDfiation  and  no  tendency  to  bod  Borc-a  or  to  trophic  clmngos.  Klec- 
trituil  examiiiiiticm  Mhuws  a  lessening  uf  irrltiibility  to  both  currents 
and  in  some  cases  a  e<iniplete  ilit«ip|warancc  of  rrjietion. 

\b  the  child  grows,  the  paraiyf-is  remains,  though  little  by  Uttle 
gli^t  movcnicnti  may  licoomo  poHHible,  Hiich  as  flexion  of  the  armn  and 
legB,  and  of  the  hands  and  feet,  but  such  movements  are  extremely 
feeble  ami  never  are  fiuffieient  to  enable  the  ehild  to  move  with  any 
di'gn-eof  foR^e,  to  erawl  or  to  Bit  up.  The  duiwIi-s  tWA  sttft  and  flabby 
to  the  toueh,  but  tlie  Mkin  Ls  not  eohl  as  in  poliomyelitis.  There  is  no 
affeetioii  of  tlie  bladder  or  rectum  and  if  the  obildreu  survive  tlie  first 
year  they  arc  usually  able  to  exereise  a  voluntary  control  over  them. 


CkM  nf  myatonlji  oiuiiralU  tkowtBa:  cubi]iI(-i>>  khapDw  at  ltin«  in  Ihe  mucin  ut  Ibe  thigh. 
(KlailnMsorDr  W,  V.SpUlcr) 

In  the  majority  of  cases  thua  far  rcponed  tin?  children  have  died  from 
some  intercurrent  disease  before  tho  end  of  the  third  year.  In  those 
who  have  survived,  a  idight  improvement  has  taken  place,  but  in  no 
cai^e  has  recovery  been  reported. 

Examination  of  the  mu&eles  has  shown  an  afniphic  condition  with 
infiltration  uf  tlie  muscle  with  fat  and  an  u]>|>eHran('e  ihiI  iinliko  tliat 
ob.serveil  in  pseudo-hypcrtrophic  paralysij*.  No  ncr\'ous  lesions  liave 
Iwcu  found.  In  one  case  uud'jr  my  observation  the  child  had  reached 
the  age  of  three  ^^cars,  showing  no  tendency  to  vtdnntary  movement, 
and  did  not  show  a  iionnal  condition  of  intelligence.  This  child 
deveIo]ied  convidsions  and  <lied  .it  the  age  of  three  and  a  half  years.' 

'  For  complMe  record  of  all  tbo  caeot  up  to  date  aee  J.  V.  Htbezman,  Amer  Jour. 
Me<L  Bcmico,  Mm-h,  1910. 
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Another  case  nhown  in  Fig.  303  vma  a  rliiltl  brought  to  the  clinic  ia  a 
state  of  goml  Iiralili  iiiul  ^mkI  iriU-Ilijrcnro,  iigi-il  tfin.f,  who  liiid  never 
walktHl,  or  «it  up,  iiiul  wjim  able  lo  inovi*  thu  huiids  only  Blijfhtly  and 
was  not  able  t«  fettl  liitu^lf.  There  was  no  tone  to  the  muw^Ics,  and 
the  limbu  were  unduly  flexible.     Tlie  cuuditiuu  was  Htatiooary. 


KYASTHENIA  GEAVIS. 


History.  —  This  diw^flw  wjia  firat  diwrrilked  by  Erh  in  1879  under 
thp  title  of"  a  new  probubly  bullMir  grrdiji  of  Hymptnros."  Iletwit-n 
that  lime  and  1M93  j^IiijiU;  i-jisi*  wire  ii[jnrtt.ii  liy  Opfieuheini,  Jen- 
droi'sik,  Kiwiilohr  and  otherK.  {rnldflum  then  unnlvKetl  tliette  e:iHes 
aud  drew  a  eliniail  pietuiT,  and  in  IHy.j  Jnlly  (.•uuipjeied  (he  eliui<:al 
picture  by  discovering  the  peeuliar  eleciriral  n-aetion  of  the  niuaoles 
known  lu*  the  fnyasilicnic  ivacii'in,  which  is  eharacterislie  of  the  di^eaw. 
All  the.'se  wrilei>  believed  tliat  they  were  dealin;^  with  ra«ert  nf  bulbar 
|wralysis  in  which  uilhffr  an  uiivxpeeled  recovery  hud  enputnl  or  in 
whifh  no  leMion  had  been  fuund  after  death.  During  1896—08  a  large 
nunilKT  of  fJisiw  were  rejMirted  fn)ni  ditlerent  ttjuiitriei?,  so  tliat  in  lH(tl 
La<jut*r  '  wiiH  able  to  give  a  prx-tty  salisfaeton,*  unnmiary  of  the  disefiaCf 
and  ttiuce  that  time  it  has  In-en  universiilly  recognized  us  indei^tendenl 
of  bulbar  piiUv.  OpjH'iiheim  '  published  a  monograph  on  ii  in  1901, 
and  in  the  wime  year  Campbell  and  Brnniwfll  eolleeied  sixtv  easefl  in 
"  Bmin."  The  best  t^ummary  tliat  has  apjH-anil  in  thtf*  (viuntrv  is  that 
preiMirwl  by  Hear)'  Hun  and  pnbUsheil  in  the  "Allmuy  Medical 
Annals,"  .January,  HMl-l,  where  117  cjwr-s  are  analyz^^-d.  Jii  lfi08 
Palmer  eolleeted  120  cases  in  Guy's  Hospital  repirts.  I  have  been 
able  to  gather  together  about  SOO  ease?  from  the  literature  up  to  April, 
l!n2,  and  tt  'lA  frum  tiieir  analysis  that  the  fa<:tfl  here  pn?8cntc<l  are 
obtained. 

Etiology.  —  Females  are  more  commonly  aflocted  than  maleA,  tho 
numbers  being  148  to  92  in  230  eases.  The  age  at  which  the  disease 
ap[K*j»rs  is  usually  between  twenty  and  thirty  in  both  sexe-*.  Cases 
have  been  reeorde*l  in  children,  us  e^irly  i\»  two.  The  oldest  aise  on 
record  was  iu  a  man  of  72.  The  table  f*hi>ws  the  ages  of  cases  col- 
lected. All  raises  appear  to  be  liable,  and  uegroee  are  not  exempt. 
The  exciting  oaus<?a  appear  to  be  over-exertion,  over-work,  fatiguing 
oceni>itti<»ii!4,  emotional  excitement  and  some  infeetion,  jKirlicularlv  influ- 
euKiL  It  has  been  noticed  that  tho  disease  fK<^urs  as  a  (NanplicHtion  of 
BosciIkw'h  disi^ud-  and  of  goitre.  Jt  luis  alwi  I«-en  wen  in  patients  with 
myxfcilcma.  It  Ima  dcvelojied  during  pregnancy  or  hictitiun  in  seven 
oastis.  In  one  of  the  (,^&^s  pregnancy  exerte*!  a  fa\*or!d>le  eifect.  In 
several  cases  tl>e  termination  of  labor  has  been  followed  by  a  rapid 
incre&M  of  symptoms. 

■  VoUcTU&nn^  HammlunK  Klini-trlic  Vurtriiw,  No.  fiOS. 

■  Die  MvaHthnusphe  Punlv-w,  S.  K*rgtr,  Berlin,  l(KlO. 
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It  has  been  suppoBcd  to  l>e  clue  to  some  ermr  of  »e<rretion  in  the 
ductless  g^lands,  the  punuhymkls  ami  the  tliynuw  bein^  lh>th  arnusf-d. 
Ortaiii  (iofwrtft  of  inctjibDlism,  t^uch  as  the  deficient  excri'tion  of  ciilc-ium 
salts  in  the  urine  ami  fjwes,  may  Im  sw;oiiHary  or  nuiy  act  a&  caueative 
factors.'     No  <lcfinitc  causntioa  is  as  yet  determim-d. 

The  rather  widdt'ii  onwtof  the  Kympt<mis  and  a  ixtmplet*^  rt*rtverj'  in 
many  cases  Imn  given  rise  to  the  theory  uf  the  toxic  urijfiu  of  myuythenia 
gravii*,  it  beinfr  sHpiwso*!  tlmt  8onio  jkiIsou  developing  in  the  bwly  has 
a  selective  action  upon  the  inusclet^,  eHpefially  tlic  niuwlea  tlial  are  in 
the  mcist  constant  use.  Hence  the  early  involvement  of  the  eyes,  of  the 
muscle**  of  the  fiiee,  toiigiie  and  liirvnx,  of  the  hnndi^  ami  of  tlie  nuiHcK's 
involveil  in  walking.  We  know  of  a  Hiniilar  auiJilion  occurring  sud- 
denly and  passing  off  rapi<Ily  in  the  form  of  family  pi-riodic  paralysis, 
thongh  in  that  dlsicnse  the  muwiet*  vf  the  face  appear  to  escape, 

Pathologry.  —  The  pathology  of  myasthenia  i«  8till  undetermined. 
The  many  reports  of  neg:itive  findings  in  the  entire  ner^'■ou8  g\-Mem 
makofi  itcviilcnt  that  the  diseatfe  is  not  due  to  a  cent  nil  leAiori,  although 
in  isolated  i-anfs  minute  liemorrhflges  in  the  |>oii»  and  nicdiillu  luid 
degfnenitionM  of  the  nucK;!  of  the  cranial  uen'cs  have  Iwcn  m-isiKlonally 
oWrved.  Authorities  all  aj;ree  however  tlmt  tliere  is  no  imiforni 
ner\'ou8  lesion. 

In  a  certain  number  of  cjiftes  too  nomemus  to  be  explained  on  the 
theory  of  coincidence  an  enlargement  of  the  thymu.'*  baa  hetm  fV>nnd 
after  death.  The  ghindular  li?*ue  itself  in  liyjKTtniphitHl,  iind  in  many 
caaea  tumors  of  tlie  tliymns  gland,  libn^tma  and  sareimm,  liave  l»«'n 
fonnd.  On  the  otiier  luind,  there  are  many  eJiHcw  tlmt  have  Inrcn  exsini- 
ined  where  no  trace  of  thymus  enlargement  has  heeii  oljscrvcd,  hence 
disease  of  the  tiiymua  eanuot  be  regarded  as  an  essential  lesion  of  the 
dise:i8e. 

In  the  mu.scular  system  throughout  the  b^xly  and  aIi«o  in  the  glanda 
and  viscera  of  the  l>oiIy  numerous  willections  of  Iymph;ilic  wllfi  ahmg 
the  course  of  tbc  lympliatics  and  about  the  blood  vessels  have  been 
observed.  These  have  been  callc?d  lymphorrhagvi)  and  are  so  uniformly 
found  tliat  they  may  be  cousidere*!  as  characlcristic  of  myastheiiia. 
Fig.  2(jO,  page  U2t),  shows  Bueh  a  collection  of  lymphatic  celU  within 
tlie  muscle  in  Hun's  cai*e.  The  origin  of  tliesecells  ia  uncertain.  The 
reason  for  their  occurrence  is  unknown  and  their  influence  in  pro- 
ducing the  disease  is  not  yet  understood.  But  tJiey  have  been  found 
both  in  cjiseM  that  have  ramte  to  post  mortem  and  also  in  muscle  tiftsue 
which  has  been  excised  trom  living  patieiit.s, 

SymptOCQS. — Tlie  diseast;  ln'giiis  as  a  rule  with  some  form  of  stra- 
bismus, cither  cxtemul  or  internal,  producing  double  vision,  which  is 
the  first  thing  noticed  by  the  patient.  This  is  otlen  associated  with 
49  >  Hc«  R.  Pemhertoo,  ^Vrnttr.  Jcior.  Med.  8ci.,  June,  1910, 
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ptosis,  but  occasionally  with  pamlyttifl  of  the  orbiculnris.  This  mode 
of  onfwt  ocoun-wl  in  7H  out  <if  100  easca.  WwikiiL'ss  in  the  muscles 
of  tho  faw,  loiijrue,  phiirviis,  Inniix  and  nook  il<-vi'lc)p  soon  afUrr  the 
oculnr  palsy  or  may  ptxrcedt'  i(.  Difiirulty  fi'  spw^i'li  was  the  eymptom 
firet  uiiticed  in  33  t-ascs ;  difficulty  in  BwaUtmiug  in  1 1J  ciuscs  and  dif- 
6cu1ty  in  using  the  lipA  and  tongue  in  6  cusl-s.  The  gymptuma  are  not 
uniformly  l)iljit»Tal.  The  muj^cnlar  weakness  UMuiIIy  extends  down- 
ward to  the  iinuB  and  hiuide  and  liiu-r  on  to  the  legs.  This  weakness 
at  first  consist!*  in  a  general  mufk'ulur  lossilwle  and  iindiic  fatigue  on 
exertion,  so  that  a  few  muvetniriit**  exliaiwl  the  patient  eomplctfly  and 
make  htm  incajvable  of  u^ing  his  hands  for  any  length  of  time  or  for 
walking;  or  K<'injr  up  &liiir«. 

The  j»araly(>i!>  of  thu  fveballs  and  of  tho  face  and  month  j^ive  rise  to 

an alnioHt  typical  mask-like  appt^uw 
ant^o  of  the  tace  which  is  very  like 
tliat  Keen  iu  bulbar  {Kilsy  (see  Fig. 
258)  and  heuee  the  diinease  is  usu- 
ally ini.sUtken  for  tliiu  affection. 
It  will  be  rcmenilK-red  liowever 
tli:it  in  bulbar  pati^y  tlic  eyes  are 
u-ually  not  aficcted,  or  if  at  all, 
vt-ry  late  iu  the  ccmrse  of  the  dis- 
ease. The  double  ptosis  and  the 
iinniubility  of  tho  i'm-c  pnwhK'U  a 
rather  sleepy,  indifferent  ap|>far- 
ancc,  and  the  lack  of  facial  expres- 
sion is  very  noticeable  wlien  the 
patient  laughs  or  cnes.  In  s|ieak> 
ing  tliQ  voice  becomes  naa&l,  and 
veryotlen  tlie  speech  is  qnltc  indis- 
tinct, and  in  fact  in  mime  caws 
Iiii8  become  im]K>Rsil)lc,  the  wcAk- 
nesM  of  the  lar}'n|real  musclue  b^ 
ing  viHible  to  the  laryngoscope. 
Swallowing  is  also  interfered  with, 
food  cauiiing  chuking  and  fluids 
regni^itating  through  the  now,  and  it  is  ooc!aBi<mally  necessary  to  feed 
tliej^e  paticntf)  with  a  tul>p.  Sumplimea  dyapncea  of  a  severe  oharaetijr 
occurs  and  in  the  fatal  vtuies  reporteil  failure  of  n^^piretion  or  suffiica- 
tion  from  choking  have  Iw-en  the  causes  of  death.  The  muflclts  that 
are  wesik  show  no  fibrillary  tri-mor  and  do  not  undergo  any  alrvphy. 
Therefore  a  patient  goffering  from  the  disease  appears  to  be  well 
nourished  and  differs  decidedly  fmm  a  i»ersun  suffering  from  chronic 
atrophic  paralysis.  The  mascle-s  that  arc  we^  do  not  aliow  any  aga 
of  reaetioD  of  dtrg(>neration,  but  if  they  are  exerci^^l  by  either  gal- 
vanism iir  familiHm  they  show  a  progn-iwivrly  inerparting  Uiek  of 
repp«»use  to  both  currents  wi  tliat  they  K-t'ome  inexcitable  to  any 
current,  and  thiti  reaction,  which  is  cltoractcrititlc  of  ttie  discasci  IS 
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termed  the  "  mi/(t«thcnic  raiethn,'*  It  is  a  ootidition  of  electrical  fdti^ue 
exaf^tly  similar  to  the  i'litiKue  prodiieed  hy  vi)luntary  cffnrt,  A  Kitnilar 
fiitigue  cjiii  be  demon  St  niteti  l>y  pen^tWHing  tlie  museles.  There  are 
no  senMiry  Rympl4mifl  whatever. 

Tlie  disease  nuiy  a\stt  iH'giii  in  the  lega  and  extend  iipwurd  to  tlie 
trintk  and  arms,  tiunlly  reaching  the  faee  ;  or  in  the  arms  and  extend 
to  tlie  legs.  Tliii*  Tiinde  nt*  ousel  oeiMirreil  in  o8  eases.  In  some  cases  it 
has  been  found  tliat  the  museh'S  of  the  heart,  bladder  and  the  aceom- 
modation  of  tlie  eye  and  sphincter  of  the  iris,  have  been  affected  as  welJ 
as  the  striped  mufcles,  givinp  rise  to  nymptomB  of  heart  weaknewi  and 
a  difticulty  in  the  control  of  tlie  sphincters,  but  an  a  rule  thi'Se  i»ymp- 
tonus  are  ah«;iit.  Voriuus  neun>tie  disturhuuees  and  hyuleniiil  alt;irkH 
and  conditions  of  meut;U  depnttssion  in  eonMyjuenee  of  loog-«onttnued 
iltoe^  have  been  notfxl  in  various  caeca  but  are  not  esHential  |iart8  of 
the  diseiise. 

The  course  of  the  disease  is  a  Miriable  one  and  shows  very  marked 
irn^iilarity  In  different  individujds.  The  onwt  is  rather  sudtlen  and 
the  gymptonis  of  general  weakness  and  of  bullwr  palsy  may  develop 
williin  a  few  days  or  two  weeks.  Aa  such  a  nipid  course  is  never  seen 
in  a  tnie  bulbiir  pamlvrtis  the  diagnosifl  in  these  caHes  is  c«m|wr!itively 
easy.  In  other  cases,  however,  there  is  a  much  slower  onset,  but  in  any 
case  witliiii  a  month  of  tlie  onset  iJie  general  fe^'bleness  is  well  marked 
and  the  patients  are  contined  to  bed.  But  the  rest  in  bed  very  often 
has  a  l>enefi(ial  effect  so  that  after  two  or  three  weeks  the  paralysis 
gnidiially  tlisjijijiears  and  the  patient  nuiy  gi-t  alxmt  agjiin  iti  nnnijwirative 
eomfin-t  and  remain  tjuite  well  for  months.  Thus,  one  patient  under 
my  care,  a  young  girl  whose  ot^^ular  psdsy  hail  renmineil  el^iliunary  for 
several  years,  has  been  ctmfined  to  bed  for  tliree  months  at  a  time  at 
tUtTereul  periods  during  the  last  three  years,  but  is  now  quite  able  to  t>e 
out  and  to  walk  about.  In  some  eases  during  the  peritKl  of  greatest 
weakness,  tlie  muscles  become  quite  flabby  and  even  atrophic,  but  gra<i- 
ually  n-gain  their  sti-engtli  and  form  after  long  resting.  This  was  the 
case  in  the  patient  just  descrilieil,  and  in  her  ease  during  the  [N>ri<Kl  of 
intense  weakness  when  she  could  hardly  turn  over  in  bed,  the  heart 
sounds  were  distinctly  feeble  uiul  tJie  pulw  Irregular  and  rapid,  show- 
ing that  the  heart  was  involved.  She  has  never  lost  contjol  of  the 
sphincters. 

In  anotiior  case  under  my  care  the  weakness  of  the  facial,  ocular  and 
tongue  miiwles  was  extreme,  but  tho  arms  and  legs  were  never  suffi- 
ciently jMiraly7*d  to  compel  the  |Kitient  to  gi)  to  Iw-d  or  to  cease  tn  feed 
hiuLm'If.  In  this  case  the  laryngeal  mus*'les  were  the  first  to  l>e  affected 
and  the  imperfect  speech  foUowtil  by  difficulty  in  swallowing  and  then 
by  paralysis  of  the  tongue  on  ono  side  with  marked  deviation  were  the 
most  pmminent  symptoms. 

In  one  woman  of  40,  a  sister  in  a  convent  who  had  done  a  great 
deal  of  hanl  M'ork,  the  disease  l>egan  with  dillieulty  iu  tJie  legs  and 
weakne»4  on  going  upetairs  and  in  rining  from  a  chair.  This  was 
followed  by  some  weakness  in  the  back,  so  tliat  she  couhl  nut  lift  heavy 
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objects,  and  within  a  month  ihe  arms  were  dt^cidedly  affected  hut  not 
enlirely  jHiralvzctl.  Shi'  <^t)uld  fcLil  li«n*lf  but  couKI  n<it  lift  heavy 
oltjts-la.  At  the  end  Df  t^\%  wt>L'kH  <h>iihlc  vision  developed,  with  external 
8tnibisniiis  ami  n  sli|;;ln.  diflieulty  in  talking.  All  these  syniptonis  suli- 
Bided  gnidimlly  muler  rv»\.  hut  rwur  at  any  lime  that  (-heallempl-s  any 
labor,  80  that  she  remauiR  in  a  state  of  invalidiHin.  Tho  difficulty  lias 
been  preaent  for  sia:  months. 

The  caKeit  in  wliidi  \.\\v.  sviTi])tuins  have  been  limited  to  tlie  mufodcB 
of  the  head  have  boiMi  oontmsted  with  those  in  whieh  the  museles  of 
the  i-utire  hmly  nrv  aiTecUd  and  an  attcni])l  has  been  made  a>  distiii^isli 
tlius  two  ly|>c8  of  cases,  but  it  ii«  probable  that  jn  every  case  there  is 
Booie  de^n:>o  of  weakueH.s  in  all  tlic  uiui^eles. 

lu  wjaic  eases  ctmiplele  recover}'  has  been  reported,  wliich  has 
reniaine<l  for  w?veral  years  Iwlbre  the  report  wat»  toade. 

DlagnosiB. — The  dia^uoMS  isnutile  from  the  rapid  development  of 
double  vision  with  ptosis  of  one  or  both  eyes,  diflieulty  in  gjieeeh  and 
in  swallowing  and  a  weakness  of  the  nmi^'leN  of  tJie  face,  priMlueing  a 
typical  lack  of  expression  under  vaning  eniotiouit.  Secondly,  J'n>ui 
the  development  rapi<]ly  of  a  condition  of  extreme  weflkoefls  in  the 
inuH-lesof  tJielinibfl  and  in  many  caseft  of  the  head  and  neck.  Thirdly, 
by  tlie  ver)'  rapid  iiitigue  in  all  nuiscles  on  auy  exertion.  Fourth,  by 
die  appearam*  of  tJ»e  elei-trieal  myasthenie  reaction  in  the  muwles, 
and  hifrtly  by  the  variation  in  the  intensity  of  the  uiuseular  weakness 
and  its  prompt  inipiftvement  under  rest.  Nt^itivc  symptoms  of  eqnal 
importance  are  tlie  abfleuee  of  fibrillary  tremor  lu  tlie  muscles  affected, 
in  the  alwence  of  muscular  atntpliy,  in  the  absence  of  the  reaction  of 
degoiienitidu  and  the  absence  of  ften«or\'  8yniptoniR. 

The  diagnoj^is  from  buDuir  paralysis  can  be  made  when  the  following 
[H>iuts  are  ei>usideivd.  TtiiUiar  jkiIsv  Ijegiim  either  n»  tlie  result  of  an 
ajKipIeelifnrm  attack  followe*!  by  |>eruianent  sj-mptoms  or  much  more 
eoniuionly  }>y  a  slowly  udvanciug  paralysia  Ixgiuniug  in  ihc  tongue, 
l!|>s  and  larynx  and  advancing  al^cr  several  months  t*)  tlie  face,  but 
rarely  aft'ecting  the  motiom*  of  the  eyes.  In  a  bulbar  pamlyflia  the 
miiK-les  that  are  weak  siHin  atrophy,  bo  that  tlie  tongue  is  veiyatropluo 
and  i*i  tlie  i^ubjet^t  of  fibrillary  twiteliiugA  and  the  (in^  appears  verj*  thin. 
In  bulbar  jialsv  the  orbiimlari-*  judjiebramm  is  frequently  iiffected  and 
(he  |iuiticni8  eJtnnol  chjee  their  eyes.  Ptosis  is  infivipicnt,  while  in 
myasthenia,  pioeis  and  ocular  pal^  ore  the  first  a^mptoiiu  in  more 
than  (iO  per  cvut.  of  the  f^isea. 

Tn  amyotrophic  kteral  Aclerosls  the  ftyrnploiUA  may  bt^^in  with  a 
bulbar  palsy,  but  here  the  hi-^tory  is  that  of  a  ehhinie,  slowly  advimc- 
iug  bullxir  jmli^y  such  as  thai  just  deM-ribtnl,  and  mIicu  weidcnem 
devehipM  in  the  limbs  it  is  attended  by  spuHtie  rigidity,  by  Increased 
niei'lianitml  excitability  in  the  mui^iOes  and  a  niarke<l  increase  in  the 
n-llix  activity.  Tlie  rapid  tiring  of  the  mii!«lesi  under  exertion  and 
the  myasiheuic  reaction  in  tlie  niuccjes  to  ehn'trieily  are  not  observed 
in  amyotrophic  lateral  wlenwis. 

Chronic  atrophic  jNiralysis  bi^inning  in  tlie  li^  or  anus,  and,  advauo 
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juj^  alowly,  mi^iit  perhaps  be  uiistakeu  for  the  type  of  myustlicnia 
wliicli  begins  in  the  limbif.  iJut  tliis  disease  is  slowly  progressive  aiid 
does  not  recover  under  rest  in  bed.  Museles  that  are  affw-tocl  undergo 
a  pro)2;^rHBRive  atrophy  and  tliev  do  not  show  the  niynstheuic  r«K;tiun. 

The  fuel  that  many  of  tliese  patients  are  rendered  markedly  ner%-ous 
by  dieir  longH-unLiiiiiud  ilhR-ss  and  the  fact  tliat  the  sympUirus  of  the 
disease  teml  to  vary  in  int<'nt»ity  frt»m  week  to  week  and  shtfW  great 
iuiprovemeut  under  rest  lias  led  to  the  diagnosis  of  hysteria  in  »>me 
cases.  Hysterical  wcaknes's,  however,  generally  improves  after  exercise 
and  does  not  disappear  after  rest,  llystericsil  pta-iis  is  due  to  a  spasm 
of  tlie  orbicularis,  never  to  a  jwinilvf^is  of  tlie  levator  jmlpebnn.  Stra- 
bismus  is  never  present  in  hysteria  unless  eoufrenitid.  The  dillieidty 
in  deglutition  in  hysteria  Is  caused  by  a  sjHisni  of  the  tliroitt  and  liijuitfs 
are  actively  rejected  through  the  mouth,  while  in  myastheuia  iJie 
paralysis  of  the  tlir'jat  Iwwis  to  a  rx'gurgitaiifin  of  fluid  through  the 
njise.  In  hysteria  the  diflieully  iu  tdknig  takes  tlie  fonu  of  a  whisper, 
artieulatiou  itself  being  gixwl,  wiiile  in  myastheuia  the  speech  is  t^ltirring 
and  iiiilislinct,  and  is  manifestly  due  to  a  B'eakness  of  the  muselcs  of 
the  tongue  and  fiu-e.  Paralysis  of  the  vtwal  cords  is  not  seeu  in 
hy.stcria.  Dyspiuai,  if  it  occurs  in  hysteria,  is  attendee!  by  rapid, 
shallow  respinitions  and  au  wciisional  spasm  of  the  ihaphrngm.  In 
myasthenia  the  weakjiesa  of  the  res]>iratory  muscles  li-ads  to  continued 
difficulty  in  breathing,  cyanosis  and  accumulation  of  mucus  in  the 
throat.     In  hysteria  there  is  no  myasiheiiie  reaction  in  the  musi^lt-s. 

A  pi_vst-diphtlicritic  jBiralysis  mayjin-x-nt  sitnie  svnijttonis  rewmbliiig 
myasthenia,  for  in  that  conflitioii  the  ocular  muscles  may  be  parulyiwd 
and  also  Uie  muscles  of  swallowing.  The  history  of  tlie  onset  after  an 
attaek  of  sore  throat,  tlie  ver>-  nipjd  development  of  the  paralysis  after 
diphtheria,  the  abwnce  of  pt«wis  in  diphtheria  and  also  the  absence  of 
any  j>ar:ilysis  of  the  iiiee  or  mouth,  the  loss  of  knee-jerks  in  diphtheria 
ntid  the  appenntnce  of  atjixia  in  the  limbs  and  the  tact  lliat  in  diph- 
theritie  paralysis  rest  docs  not  improve  the  condition,  are  the  points  of 
ilifferentintion. 

Cerebnd  tumors  of  the  pons  and  crura  may  give  rise  to  local  Bymi>- 
toms  somewhat  resembling  tli'we  of  myasthenia  gravis,  but  in  tlmt  con- 
dition the  onset  of  the  symptoms  will  be  much  slower.  The  hea<laehe 
will  lie  nmtrh  more  c^inetiiiLtand  severe  tliaii  in  myasthenia,  vertigo  and 
vomiting  will  cjccnr  early,  and  die  early  appcamncu  of  optic  neuritis 
will  make  tlie  diagnosis  of  a  tumor  clear. 

Prognosis.  —  It  is  difficult  to  give  a  satisfactory  prognosis  in  myas- 
thenia because  of  the  fact  that  ca.ses  run  a  must  irregular  eouree  with 
rapid  improvement  under  rest  in  some  cases  and  with  ver>'  little  im- 
pnivemenl  under  any  treatment  in  others.  A  rapidly  fatal  termiruition 
within  two  weeks  has  Imh-u  iibser\'ed  in  alwut  5  |>pr  cent,  of  the  cases 
reiHjrilMl ;  in  4o  per  cent,  of  tJie  cases  a  fatal  teniii nation  h.is  taken 
place  within  n  year  of  the  beginning  of  the  symptoms,  the  course  of  the 
ease  iK'ing  one  of  slowly  increasing  severity  of  weiikni'>i8  and  puinilysis 
with  remissions  or  intermiseions  of  Sorter  and  shorter  duration.     In 
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40  per  c«Qt.  of  the  caflea  a  state  of  chronic  invalidiam  with  intcrvalfi 
of  marked  imjirovement  and  of  appawnt  r<*c**>very  followed  by  n^lapfto, 
every  nix  muiitli»  or  a  ywir  hiix  In-i-n  dm  history'.  In  the  reimiiniog  10 
per  cent,  of  the  caacs  ho  far  as  kimwn  a  permanent  rooovcry  has  token 
place. 

The  propiosis  appears  to  lac  better  in  the  coses  in  whieh  the  onset  is 
in  the  liuihtj  tliau  in  tlie  ease8  whi^i-e  the  onset  is  in  tlie  eyes  :ui<l  face. 
The  prognosis  in  tlie  bulbar  ciiacs  ia  better  when  the  muscles  of  swallow 
iog  and  rcspiratii^n  are  not  invaded  by  the  wcitkness.  It  is  to  be 
n>nteinbered  tJiat  in  fithil  casefl  death  has  been  due  either  to  choking 
fn»ni  inability'  to  swallow,  from  (iiifTocation  or  from  respinitory  pinilyt^iH, 
The  Icjw  ftevero  the  symptoms  and  the  shorter  the  attack  of  weakntrfls 
tlie  better  the  profriio>sis.  But  casea  liave  Wen  rec<»nle«l  where  after  a 
gjiort  and  slight  attiiek  followed  by  great  improvement  a  eecoud  attack 
lias  led  to  a  i'atal  termination. 

Treatment.  —  Abst)lnte  rest  in  bed  with  the  eyes  closed  in  a  quiet 
room  where  the  patient  will  not  iii\k  is  es-aential.  But  the  patient's 
mind  may  be  diverte«i  by  rejuling  nlnud  or  he  nuiy  Iw  8o  pnipjied  !n 
bed  to  allow  of  his  own  reading,  the  bo<ik  being  held  by  a  bed-reet. 
The  confinement  to  bed  need  nut  be  absolute,  but  the  majority  of  the 
paticnta  do  better  if  rest  \»  iiisiutcd  U[h>u. 

It  IB  imp«irtant  to  maintain  the  nutrition  in  every  way  by  all  forms 
of  ftxxl  and  by  digestive  tinics  if  they  are  needed  ;  the  bowels  should 
bo  kept  ojKil  by  laxatives  or  by  abdominal  massago  and  irrigations. 

There  is  no  known  antidote  to  the  poiwm  of  the  ditiease.'  Oi^;anio 
extracts,  thyroid,  puradiynjid,  tliyoiuti  and  pituitary  have  been  tried 
in  many  cases,  but  the  results  are  sti  contradictory  tliat  no  statement 
can  be  made  in  regard  to  actual  benefit  derivcti  fnjm  them.  The  con- 
tinued use  of  calcium  lactate  in  15-gTain  doflea  three  timea  a  day  has 
appeareil  to  bo  of  some  benefit  in  a  few  cai<es.  Strychnin  hail  been 
used  by  almust  all  obisen'ers,  and  some  report  benefit,  while  others 
believe  iJuit  it  does  no  good.  Gentle  nuwtaigi-  may  be  u.-hkI  to  keep  llie 
circulation  and  nutrition  in  go(^Hl  condition  while  tlic  {tatient  is  in  lied, 
but  the  muscles  should  nut  be  exercised  either  by  Swedish  movements 
or  by  electricity. 


FAMILY  PEEIODIO  PARALYSIS. 

This  disease  is  chanLcterize<l  by  the  rapid  development  in  the  couree 
of  a  few  hniirs  of  a  general  paralysis  of  all  tlie  muscles  exceptmg  tliuM 
of  respinitinn  and  df^lutition,  lifting  for  a  few  hours  or  at  most  for 
three  days  and  subsiding  gradually,  so  tliat  within  a  short  time  the 
indi'vidiial  is  in  the  usuid  sLite  of  perfect  htvdth.  Tho  fact  that  soch 
cases  nppear  to  be  distinctly  liort>ditnr%'  m  the  majority  of  instanoee, 
indiWduals  in  three  or  four  gencnitious  of  the  family  haWng  been 
affected,  and  the  fact  that  the  disease  has  a  tcndenc}'  to  recur  at  fre*|Ucnt 
intervals,  has  hxl  to  tlie  name  family  periodic  paralysis. 

History.  —  Cases  of  sudden  onset  of  paralysis  of  short  duration  were 
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dcsrribcd  by  Oibncy  and  Buzzard  in  1882  aitd  were  thought  to  be 
malarial  becaiise  of  thtir  rapid  n-Kiovcn-  undi-r  quiiune.  Tbe  first  rase 
of  tliis  diFejise  wiw  [iniliahly  rt-ported  by  Wcstphal  in  1 8>f5,  wlio  likmied 
his  eaw  to  tlmt  of  Gibney,  but  aftiroicd  tliiit  therc  was  no  malarial 
element  in  iU  Fmm  thut  lime  onwaitl  iRolatcd  «iw8  wi'iv  reported, 
until  in  1898  E.  W,  Taylor '  was  able  to  collect  about  fifty  cuf^c^  of  the 
afiec'tiou  and  since  that  tlinu  I  luive  found  rwords  of  alK>ut  (Lfty  m«re. 

Symptoms.  — The  disease  is  uudoubtedly  due  to  the  sudden  develop- 
ment in  the  blood  of  a  poison  which  Aota  vcr^*  much  aa  eur;in>  arte 
upon  the  muflcular  nvftem,  suspending  iu  action  oomplelfly,  so  ns  to 
pHMlucie  complete  pandyHis  of  a  flaccid  ty^ie,  and  this  is  attended  by  an 
abolition  of  the  reflexes  anil  by  a  complete  \(m»  of  elwUricjil  cxcital)ilitv, 
so  that  neidier  faradit;  or  gidvauic  current  will  produce  a  e<»ntracti(>n 
of  tlie  muscles  at  tlie  height  of  tlic  jK-riod  of  pandysis.  Tlie  sensoiy 
sidft  of  tJie  nervous  Hystem  is  in  uo  way  aftected.  In  the  majority  of 
cases  the  bladder  and  rectum  preserve  their  contractility;  in  some  of 
the  cases  however  it  has  been  neoesaarj-  to  emptj'  them  mechauienlly 
during  the  attsick.  The  fSnial  niusi-les  are  niirly  paralywd,  but  the 
voice  becomes  weals  and  swallowing  may  lie  difficult.     Hespirotion  con- 

ues  regidiir  dmriug  tlie  attack  but  a  vuluntjiry  long  breath  is  im- 
ible.     Consciousness  is  prcHer\'cd  throughout  and  the  mind  is  not 


fttients  suffering  from  this  disease  have  attaeks  of  varying  severity. 
Sometimes  there  is  a  general  feeling  of  weakness  with  intense  fhdji^e 
on  exertiou  not  amounting  to  an  actmil  paralysis.  In  otlier  cases  llic 
patients  have  to  remuiu  iu  bed  but  can  move  siKDe  muscles.  In  the 
more  severe  ty[H!  the  pjindysis  is  complete. 

It  is  known  to  develop  usuidly  at  the  time  of  puberty  and  hurts 
indefinitely  throughout  life,  (ioldflam  has  reported  several  msffi  in 
farailiej*.  J.  K.  Mitchell  aittl  Flexncr  have  nunle  niunenfus  obscrva- 
tious  with  regai"d  to  the  analysis  uf  tlie  bhxKl,  urine  and  fasi-s,  but 
havK  not  sncwwieil  iu  istilatliig  the  )M>ifiu)n  pntihieing  tlie  disease. 
Several  polsouous  substances  have  been  isolated  from  the  frcecs  in 
normal  individuals,  which,  when  injected  into  tlie  veins  of  animals, 
Will  produce  temporary*  paralysis  similar  to  that  produced  by  curare, 
but  in  these  cases  of  family  periodic  pandysis  no  one  of  thetw  into-stinal 
toxines  hnA  lieen  a**  yet  discovered.  The  only  treatment  that  can  be  sug- 
gi^ted  is  the  free  use  of  luxativitii  and  pnrgative.s  as  soon  as  tlie  attack 
begins  and  in  my  wlsc  the  pjitient  had  come  to  the  omclusion  that  t-ueh 
treatment  if  begun  early  enough  wouhl  titnlt  Uie  duniitou  and  severity 
of  the  attack.  In  a  few  cases  the  pi*i-sistent  use  of  alk.il  ies,es]>ecially 
citnite  of  potash,  has  appean^  to  lessen  the  fretjueucy  of  the  att;telcs. 

The  foliovring  case  from  ray  clinic  lias  been  carefully  8tudie<l  by  Dr. 
C.  E,  AtWQod,  to  whom  I  am  indebted  for  tlie  history.  It  is  a  typical 
case. 

The  patient  is  a  young  man,  aged  eighteen,  a  Russian  Ilebrew. 
There  were  nine  cases  ui  jiutient's  feinlly,  in  four  geuenilions,  all  on  his 
*  Joarn&l  of  Nerrou»  ud  Mental  "Diseaea,  1898,  voL  xxv.,  p.  637. 
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motlier's  8idp,  And  tniiismittwl  thmufih  \kM\  males  and  females.  These 
oomprise  brother,  iiiulher,  uii)tlu'r*ft  Imillmr,  two  of  gnuidiuuUier*B 
8ister*8  grandchildren,  two  of  greiitr-gnindniuther's  si&ter's  cliildreu,  ami 
grcat-f^niudniotlier's  brother  ;  all  Iieitig  typKnd  ea»*es,  ^^alo^llld  gnuid- 
father  had  asthnm  ;  Diuther  niigrnnie.  St'cuiul  eoiLsIn  elioked  to  deutli 
during  an  uttack,  from  vumitcd  uiutlvr  which  lie  wna  unnble  to  clear 
fnmi  the  throat     Another  died  in  an  attack  when  u  vein  wus  opened 

to  obtjiin  a  pp(*inien  of  blood.  The  hrol/ier, 
"21,  lm«  had  butoneattaek,  at  the  ago  of  ID. 
He  awdke  with  enniplfte  flaecid  motor  punil- 
ysis  lastiiig  alMJilt  an  hour ;  did  not  fully  re- 
cover all  day.  The  mother,  41,  has  had  four 
severe  attacks,  viz.,  at  tlie  a^  of  17,  19,  32 
and  .'17.  EjhIi  atuick  Lij»tp<l  24  hours,  and 
aR'eeted  all  four  extremities,  trunk  and  neok. 
Slic  awakene<I  i^ch  lime  completely  paraly7*d. 
\hin  had  milder  inLHJin|dete  attacks,  once  Uy 
fuur  times  a  year.  In  these,  tegs  are  usu- 
ally afiiTh-tl ,  si»iiK'lirnc.sHl.sij  the  iimis;  some- 
times <HiIy  the  fingers.  All  attacks  havo  fol- 
lowed errors  in  diet  The  affected  uncle,  45, 
has  had  tliree  attacks  at  intervala  of  about 
fivu  years.  A  arctiml  eouxin  lias  atUiek« 
ahnut  onee  or  tvr'wo  a  year,  fnllowlng  over- 
witing  on  certain  holidays.  Anotlier  </iW«n( 
cmuthi  had  attacks  for  ten  years  at  intervaU, 
early  in  life,  but  lived  to  be  seventy.  For  a 
yc:ir  he  was  under  C4:>ntinuoiia  obaei-vatJon  in 
Vienna.  Attacks  of  all  ihi'»»t!  n-lntivca  Iwgtui 
e;irly  in  life  and  ceaj«Hl  at  or  before  the  cli- 
maeteric. 

Tlie  patient  had  measles  only  ;  no  eon\'ul- 
sions ;  do  hyHteric-ul  Htigiuata ;  is  bright  and 
active.  Health  good  except  for  constipation, 
large  tonsils,  and  adenoids.  Aluscular  build.  Large  quadriceps,  es- 
pecially vasti  exierni,  suggesting  an  n»*oriatMl  dystrophy.  (See  Fig. 
305.)  This  has  bt-en  found  in  a  few  catios  by  oUiens.  DystnjiJiies  in 
tliese  cases  niutil  Ih'  aswH'iateil  conditions,  as  the  paralysis  is  never  |»er- 
mancnt.  Tliere  was  no  ilyslmphy  in  the  oiher  caHca  of  |>iinilysis  ex- 
amined in  this  family.  That  it  should  appc:ir  at  all  iu  a  disease  at- 
tended by  flaccid  iwralysia  is  interesting.  First  attack  of  paralysis  at 
4;  second  at  12;  the  tliird  at  14.  Since  14,  severe  attacks  at  one 
time  once  a  week,  every  Thur^Liy  ;  later,  onee  in  three  to  Btx  weeks ; 
minor  attacks  frcijucnily. 

Severe  attacks  are  typical,  comprising  a  flaccid  motor  paralysis  of 
the  legs,  anus,  trunk  and  neck,  without  np|Nirent  involvement  of  the 
cranial  nerves.  Special  ff-nlun's  in  this  laise :  ehnmic  consiipiui'in. 
Attacks  follow  errors  in  diet  and  emotioual  excitement.     Attacks  oro 
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more  frequeot  in  winter  Severe  exereiae  does  not  prwluec  attacks. 
Prt^rDnuil  symptoms  ufteti  m-eiir,  c. //.,  reeling  of  hwiviiicA*  and  wusik- 
nes8  ill  die  lep*.  Ov\mt  of  attacks  is  always  betweeu  mltUiight  and 
dawn  ;  padent  awakens  paralyzed.  If  paralysis  is  at  first  incomplete, 
pnixinml  miisi-les  iif  le<j^  are  fii'i't  paralyzed,  ^en  nrmtt,  tJien  trunk  and 
neck.  Muscle  and  nerve  irriuibilily  \n  Kist ;  reflexes,  deep  and  «uper- 
fieiiil,  an-  liwt.  Tlif-st!  all  n-liini  with  return  nf  iiowcr.  The  hi-art  liaa 
a  temporan-  mitral  systolic  bruit.  Rectal  sijliincter  is  involved  only 
in  severest  attacks.  Then  niieturition  is  diflieuli,  and  the  voice  isjcas 
jrtronp.  Swallowinp  ia  accotupHshed ;  but  everything  tidfcn  on  first 
day  is  vomited.  Vomiting,  ciughiiit!;  and  sneezing  are  difiieult.  There 
18  no  pain  ;  no  disturbance  of  cont<ciaasne«> ;  no  paraistlieniae ;  no  ilis- 
tnrbanL*e  of  n^niuition  or  muscular  sense.  The  intensity  of  paralysia 
varies.  ImpiMvenient  may  tweur  with  snlwcquent  grrater  oii«t;t  and 
return  to  eiunplele  iKindysin.  Duration  of  KeVfre  attaeliH,  frtun  a  few 
hours  to  tlirt'c  and  a  half  days.  Erections  lusting  al^.mi  five  minutes 
occur  in  «evere  attacks,  tH>metimes  two  or  three  timea,  causing  em- 
barrassment wheu  turned  in  bed.  Moderate  sweating  occurs,  but  there 
is  no  tliii*i>t.  If  placed  in  erect  or  sitting  potitui-e  iKttient  faints.  X'rine 
analy)ii(«  ibiring  atlju-ks  showeil  inc-n'ji>«4il  ut-idity,  inen<aMtl  indican,  a 
little  albumin,  iacrcasetl  Mtlphate  excretion.  Bucteriological  stuilv  nf 
fa.>ees  Rhowe*!  niarkcil  itilcsliiial  ialection  luid  fcniK-iilo-|nilr(rfaclioii  due 
to  a  cleun-<;ut.  infection  of  the  bacillus  aei-ogenes  wipsulatus.  Same  ■was 
found  in  aflW'ted  mother  and  brother,  in  lesi^er  degree;  and  at^i,  to  u 
slight  extent,  in  tather,  unaffected  by  the  disease.  In  the  interval!* 
between  tlie  attacks  there  are  no  symptoms  of  any  kind.  Tmitnu-iit 
has  been  by  elimination.  Mild  diuresis  by  j>otassium  cilrute,  mild 
catharhiB,  hygiene,  and  iticreaseil  meiit  diet,  have  appan*nlly  ivuderi'd 
attacks  milder,  h-KS  prolmigeil,  and  Icsh  fn-quent.  Attacks  an?  pnjlt- 
ably  due  tu  ciruulatiou  of  some  toxic  agent  acting  upon  the  musc^les. 


CIIAPTKR  XLV. 

THE  BPASMUDIC  NEUKU«KS.     MYOCLONIA. 

Chum.     Hiintington'ii  Choren.     Nodding;  S|«nn. 

There  are  iiumy  funtLs  uf  ruiiclidTial  TierviuiK  (lirtciiw  in  whurh 
Hpasin<j<lic  conlructums  of  the  inubclus  tbnn  the  promiueut  BympNitu, 
Th(*o  have  been  KToupLMl  tt^thcr  iiiul  teriueil  the  mifocifmUi,  niy<wloniis 
moaning  a  niiiHonhir  twiteli.  Fibrillan'  twitehiu^  iu  ii  muM-tc  Iuih  l>een 
cikllci]  niyokiniia.  A  sharpdwtiuctioii  hiw  been  drawn  between  tvritch- 
itij^H  which  ixii'iir  in  a  nhigle  niiwtrlc:  nr  gmup  ol'  niiisi-leM  caufiinp  a 
motion  whii;h  ainniit  ha  vuluntjirily  priHlnred  ;  aiiil  twit^'hing^  whii'h 
cau^' a  muvi-meut  which  np|H.tm  to  have  a  voluntary  conseious  char- 
acter with  an  objeet  and  involves  a  certain  courdinatcd  action  in  the 
muacles  all'ccti^d.  To  the  former  the  term  »p<tttm  has  been  limited. 
Tho  latter  are  railed  tiat.  This  diKtim-lion  will  be  observed  in  oon- 
aidering  the  variuus  types  uf  niyuolonia. 

CHOREA. 

Chorea  miiiorj  ChorM  of  Sydonlmm,  ur  St,  Vitus'  Dimec  ia  a  fano- 
tionul  oerx'ous  diseftse,  charaotcrizM)  by  eudden  nipid  twitehings  of 
any  or  all  of  the  umsch's,  liy  some  defieiency  in  the  control  of  tlie 
muaeles  which  twitch,  and  by  mental  ii-ntablliiy. 

Etiology, — Out  of  2,'I:M^  wises  lr«iteil  in  my  elinic,  1,492  were 
femalta  and  747  were  males.'  In  the  following  table  the  age  at  the 
lime  of  onset  is  abown  : 

Tablk.  — Age  of  Oimt  ^  CSono. 


S  «r  undttr       4              S             t 

7              B              f 

10 

11 

11          26         60        111 

lU        190        201 

197 

187 

U            U             H              18 

14              17               IA 

t* 

a» 

I4B        171        136         80 

67          47          34 

16 

19 

34 


It  will  be  seen  that  the  period  from  uix  u^  fourteen  is  tliat  of  maxi- 
mum liability,  and  that  at  the  time  of  puberty  (tliirteen)  there  are 
more  cum^s  than  just  before  or  aAer.  These  statistics  agree  with  those 
of  other  authors.  No  age,  however,  is  exempt,  as  chorea  does  occur 
in  adult  life,  espedally  in  women  during  or  aOer  pregnancy. 

While  nhildren  in  all  olaasee  of  the  community  an>  subjei.-t  to  ohoraa, 
a  large  im^ority  of  the  cases  arc  fuimtl  among  tJie  lower  clftstws,  espe- 
cially among  children  living  in  tenement  lioujieA,  under  bud  hygienic 
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gurroundings  and  eating  ]K>ur  and  badly  cooked  food.  When  well- 
Doiirisht-d  and  well-f'od  children  are  uffecu-d  it  in  usual  to  find  8ome 
hennlitary  fai?tor  or  sumc  fVigliL  as  the  <«iui*e. 

Anieniia  is  a  imwt  frequent  ciiiLse  t)i'  rlmrea,  runny  uf  tlie  patJents 
beiug'  pale  aud  languid,  and  baving  functional  or  bloiid  murmurs. 
The  blood  count  usually  shuwa  a  deficient  uiuulM.'r  of  red  ciH-pUMiles 
and  a  low  per  cent,  of  hemoglobin,  but  tliia  is  ni>t  always  present,  even 
in  patients  who  look  pale.' 

There  is  some  evidence  of  heredity  to  l>e  found  in  Uie  htKtoricg,  334 
of  the  children's  parents  Imviiig  had  Uie  diflwif^c  in  early  life  among  my 
caees,  i.  r.y  7  jH-r  cent.  In  93  «!*«.•«  a  bnitliyr  or  sister  was  eimnlla- 
neously  affected. 

There  is  uo  definite  relation  between  the  infectious  diseases  of  child- 
hood and  chorea,  and  it  rarely  occurs  as  a  direct  sequel  of  these  diseases. 

The  relation  of  elionsk  to  rheumatism  has  been  studied  by  many 
writers.  Many  easi's  of  ch(jreai  develop  after  an  attack  of  aciile  rheu- 
matism, with  or  withtjut  cndneurdial  complicntioiis.  In  some  rases  the 
diseases ap|>ear  logethfr;  in  some  tlicy  occur  altenuitely.  In  a  ivilleo- 
tiun  of  2,500  cases  made  fnmi  varlcms  authors,'  I  found  that  2lt  per  cent, 
had  liad  an  attack  of  rheumatism  just  preceding  the  chorea,  luid  that 
23  per  cent,  had  a  cjir«iiac  murmur.  Among  ray  own  cases  372  bad 
an  attack  of  rheumatism  pretre^iing  chorea.  I  do  not  consider  tlie  in- 
definite muscular  poin:^  ejillwl  "gn>wing  pains,"  of  lihildnnt  a  positive 
evidence  of  rheuniutisin.  Many  pjitients  e<)niplainetl  t)f  sncli  |iain6 
before  or  during  die  attack.  The  suilciiK'nt  nuiv  lie  nuidc  that  a  certain 
poison  or  microorganism  in  tlie  blood  under  certain  conditions  produces 
either  rheumntism  or  endocarditis  or  chorea,  acirording  to  the  varj'iug 
susceptibility  of  the  joints,  heart,  or  brain  in  iliifcn'nt  persons. 

In  430  of  my  cases  a  cardiac  murmur  wiis  found  at  the  base  of  the 
heart  in  systole,  or  at  the  aptrx  in  !*y»it*<le.  Thi**  was  in  some  c«m«  a 
blood  mnrniiir,  and  |missi*<1  away  when  tlie  disease  siibsifknl.  In  the 
majority  of  my  cases  (2511,  however,  it  has  been  a  tnie  endo^-artlial 
murmur  and  has  remaine*^!,  loiiving  the  heart  permanently  defective. 
It  is  thi.s  class  of  cases  whidi  has  establislKHl  tlie  reUUioii  between  endo- 
carditis ami  chorea.  In  a  very  large  pmportion  of  my  cases  no  car- 
diat;  murmur  was  found. 

Chorea  is  a  disease  of  the  temperate  climates  aud  is  almost  unknown 
in  the  trtipitw.     Ncgrm-s  are  nirclv  aflect4il,  bnt  arc  not  cxciiqit. 

The  (KTurrence  of  chorea  cliicfly  in  the  ..'•pring  numths  iK'tween 
March  and  July,  which  has  been  miticwl  by  many  authors  aud  which 
my  retrords  confinu,  is  pnilmbiy  due  to  the  fact  that  at  this  time  the 
confineinent  of  the  cliildreu  in  (he  house  in  bad  air,  the  inability  to 
obtain  out>-of-<loor  esert^i.se  in  winter,  and  the  mental  stniin  of  school 
result  in  a  culmination  of  the  malnutriti<in  which  is  tUn  rliii-f  priilii*- 
posing  ciuise  of  the  disease ;  while  the  Ic^^^ht  nuinlx-r  in  summer  and 
fall  indicates  a  better  nutrition    of  cliildren  who  have  had  an  uut-of- 

'TTnivenuly  Medical  Maitaiine,  December,  1896. 
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duKtr  \\i\\     Thm  is  ciiuGrmcd  by  tlic>  fiu^t  that  nxivh  Wiv.  Iia»  a  great  cura- 
tive Jniliit'tiw  on  (Iif  air^Ttion. 

Frif;;bt  is  nn  cxWting  caurse  of  cliorcfl  in  ui&ay  cases.  Auy  mental 
excitement,  swh  as  lung  c'oiiiinm,il  straiu  at  school,  ^uUdeii  di»app<>iiit- 
meiil  or  grief,  may  also  pr<»duw  the  dif*4'jisc.  Tin-  fright  or  shock  may 
precede  the  digeaj*e  a  few  days,  or  even  a  week. 

While  it  is  |K»ssil>le  that  eye-strain  fnmi  uTii»i1iitiee<l  miisf'les,  orirri- 
tulion  of  the  uaso-jiliaryiix  by  ailetmiiln  or  polypi  may  cau^  IiksiI 
twitching  of  tlic  eyelids  or  face,  tliey  never  caiute  tnie  chorea,  and 
treatment  of  the  dLseaae  by  the  relief  of  miucular  inHufficieney  of  the 
eyes  is  uacle^  in  my  experience. 

One  attack  of  chorea  predi.^po^j  to  another,  and  tn  u  large  nuralH^r 
of  cases  relapw.s  ociimr.  This  is  probably  men-ly  becjnitfe  the  cause 
which  produces  tlie  first  attuirk  is  rttriewwl  after  reoovery.  In  oae 
qiLirter  of  ray  eaw's  relapses  were  roeorded. 

Symptoms.  —  The  movKmrntM  mviirriiig  in  chorea  arc  spasmodic, 
unexpected],  and  inimitable.  They  fanni>t  be  arresied  by  the  will  for 
any  leugth  of  lime,  but  are  much  increatied  by  ;itleuiiou,  by  excitement, 
or  by  any  eff'ort  to  restrain  them  or  to  use  the  muscles  involved.  In 
the  majority  of  teases  tlie  twitching  is  momentary  an<l  8light,  and  does 
not  exlijtiist  the  jnitient.  In  a  few  eases  they  are  extendMl,  violent  and 
oonttnuous,  endangering  die  patient's  safety  anil  even  his  life.  These 
movemenlH  interfere  with  volmitjtry  acts,  n>ndering  tliera  im|)erfe4:t, 
awkwani,  exccissive,  or  even  impossible.  When  chorea  is  slight,  wiuh 
actB  as  dressing,  writing,  or  playing  the  piano  may  reve:il  irr^ular 
motions  not  noticeable  In  a  state  of  n^^t ;  imd  often  it  is  thi.s  iiiinsiial 
awkwardne.-^s  in  the  performance  of  these  acts,  or  iiervousnesji,  which 
attnielA  atU:-iitioti  Ut  Die  condition.  When  the  diACJiAe  is  fully  devel- 
oped, any  movement  involving  fine  coonJination  is  im[H>ssible.  \\'hile 
any  muncle  of  tlie  Iwdy  may  l>e  iuvulvinl  in  ehortric  movements,  it  is 
more  common  to  notice  them  in  the  face  and  extremities  tlian  in  the 
trunk.  The  child  makeaqueor  grimaces,  ersiwcially  when  talking.  Tito 
eyes  are  snddenty  closed  or  opened,  the  mouth  pouti<,  tlie  cheeks  twitch, 
the  tongue  if  protmded  is  seen  to  be  affeeted,  and  may  be  suddenly 
withdrawn,  or  even  l>e  cut  by  an  nnexpooted  snapping  of  the  jaws 
together ;  occasionally  the  larj'iigi^d  and  reapirutnry  mnselci*  are 
affected,  breathing  is  irregular,  aud  nniscs  are  nuide  iu  the  thniat.  The 
neck  is  not  us  frequently  affeclwl  a-s  the  shoulders,  but  the  arms  below 
the  elbows  are  almost  always  involved,  and  irregular  awkward  motioiu 
of  the  fingers  are  always  seen  or  felt  if  the  hands  are  held.  While  tJie 
trinik  mu^tcles  do  not  olV>n  ap|M^r  to  swell  out  in  rontnictiou,  yet  tlie 
entire  body  is  uneasy  and  frequent  changes  of  position  are  seen.  The 
legs  Itelow  the  knees  are  in  constant  motion,  but  the  thigluj  do  not 
oOen  twitch  and  the  patient  rarely  falls,  though  he  may  stagger  id 
walking.     These  moiioiis  cease  during  sleep. 

T)ie  wmkfugg  in  the  muscles  affected  occasionally  becomee  so  ex- 
treme tliat  forcible  movement  is  imnxs!«)ble,  and  paralyris  may  be  sus- 
pected.   The  hands  may  be  not  only  awkward  but  so  weak  tlwt  the 
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acts  of  fewling  or  of  dressing  may  Ik"  impossihie,  aud  the  legs  may  fs^ve 
out  so  thai  the  child  may  full  iii  walkiitfr;  the  ohili)  may  even  be 
uiiiible  to  turn  over  iti  bed.  The  weakness  tnibt^uiei'  ax  the  rhild 
re4!ovt'rH  and  pernuiiient  pandyHW  is  iiover  obsor\'ed.  But  when  great 
feebleness  develops  and  diffieully  in  lalkinji;  and  in  »walh>wiikg  ntviirR 
the  pnignosia  is  ftorious.  I  have  known  the  inability  to  su-nllow  to 
result  in  sntOi  a  wmditiou  of  malnutrition  thiit  the  <-hild  diwi.  Awk- 
wardness and  ataxia  are  a] wftvs  notifcil.  T!ie  disease  mipbt  be  eon- . 
siderwl  as  iniisciilar  in  oripin  were  it  not  that  it  is  always  attendud  by 
meiitjil  irritability  and  in  often  unilateral.  Among  2,2;tJ)  cases  770 
were  unilateral,  the  riglit  wide  lielnjij  iiffV-Ptwl  a  litlle  more  fre*juently 
than  the  left.  If  the  ili8ea.«ii>  begins  as  heniieliorea  it  rnrelv  beeomes 
gt^nend.  If  it  liiis  ouee  ot-eurre^l  as  a  liemiehori'a,  it  usually  recurs  as 
such. 

The  mental  irriUihiUijf  is  usually  noticeable  early  in  the  diHease.  It 
may  tx>  aecompnnicd  by  inability  to  exert  the  mind  continuously,  and 
by  depn«>sinii  nf  spiritw.  The  c-bild  frets,  is  easily  irritiited,  is  quarirl- 
wime,  when  previonsly  he  ha.*i  been  jpwhI  tenipTwI,  c-annot  Ih-  amused, 
ami  is  said  u*  be  uuiijrhtv  when  in  reiiHty  he  is  unable  to  exereise  wdf- 
cinitml.  He  may  even  act  in  a  semi-imbecile  niauner,  laii^htuK  too 
easily.  Thes*^  children  are  always  innipacitJil^Hl  for  study  and  should  be 
taken  out  of  school.     The  mental  e-toitement  may  interfere  with  sleep. 

A  child  who  is  suH'ering  from  choret  is  usually  pale,  Iwdly  nourislicd, 
hoA  little  appetite,  is  languid,  is  constipated,  passc'tj  but  little  uriuc, 
and  that  of  a  hijfh  specific  gravity,  load«l  with  phosphates  and  urates. 
Kxaminatam  ofteu  shows  a  loml  systolic  heart  murmur  which  may  he 
eitlicr  functional  and  due  to  auaimia,  or  organic  and  due  to  endo- 
carditis. There  is  often  obtutueil  a  history  of  niu.seular  pains  or  of  an 
attaiTk  of  rheumatism,  preceding  or  coincident  with  the  onst't  of  chorea. 
Headache  is  olten  cuuiphiiiied  of.  There  is  usmdiy  a  diminution  of 
the  tendon  reflexes  and  a  hypercxcitahility  of  the  nnwles  to  electrical 
stimulation.      Temperature,  puise  aud  respiration  are  uatund. 

The  disease  apjx-ars  suddenly  ai^r  a  fright  or  after  some  mental 
strain  or  fr*)m  general  malnutrition,  increases  during  the  first  two 
weeks,  lasts  for  several  weeks  (ten  is  the  average)  and  gra<lually  sub- 
sides, hut  may  recur  a  year  later  at  the  same  seasim  at  whirh  it  first 
aptH-ared. 

Tliis  desc^ription  applies  to  t^e  majority  of  cases  of  chorea.  There 
are  exceptional  cases  which  require  notice. 

In  a  few  instanccf?  the  motions  are  C4mstnnt,  excessive  aud  violent, 
so  that  the  juitient  will  be  thrown  off  a  cliair  or  out  of  a  l>ed,  and  is 
liable  to  incur  injuries.  UnlesB  these  patients  are  protected  by  lying 
in  bed  and  guarditl  by  mattresses  at  both  sides  of  the  bed,  and  are 
kepi  aslce])  by  narcotics,  tliey  are  soon  worn  out  and  flic  of  4>xtinusti<)n. 

In  a  few  ca^es  the  mcntul  irritation  rises  to  the  pitch  of  acute  mania, 
and  acute  deliriuin  oci-asionally  mvurs  in  this  form  of  the  dis4'a.'*ir. 

Id  some  cases  the  weakness  is  so  much  more  apjiarent  thim  the 
twitching  that  the  case  may  be  considered  aa  one  of  paralysis.     Usu- 
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ally  ataxia  attcntU  this  weakness.  T  Imve  kunwii  clioirn  to  he  diittj- 
ooflticatwl  aa  infantile  paralysis,  and  88  loeomotor  ataxia,  though  other 
charaoleristjps  (tf  these  thueaaes  were  abseaL 

In  a  few  inAtaiiee«  sjtoech  Uecome.s  affected  early,  and  may  be  ao 
indistiiiet  iis  to  lie  sain^'ly  uiiderMt«x)d ;  and  in  xheae  cases  grunting' 
noises  nuiy  be  marie  iu  the  thmal.  SomolimeB  uerv'oufl  patientJi  afipcted 
wiUi  twitcliing  motioiiH  glvt  vvMt  to  hmd  words  uncxpect«lly,  usually 
of  a  profane  or  obscene  kind.  Tliis  »tndit!on,  known  as  oi|>rolidia,  is 
not  choreic,  but  hystericjil.  So  tfw  is  ceholalia,  in  which  the  patient 
repeats  the  last  wortl  heard.  Sucli  puicnta  often  mimic  motions  utid 
show  otlier  hI^b  of  hysliiria. 

The  jniiitfi  may  be  inflamed,  swollen  and  temler,  when  rheumatism 
atiendg  choresi.  In  a  few  oiseis  HnbculaiKKiug  tiiKlex,  which  are  small, 
round,  hanl  nodules  apjienring  in  many  parta  of  the  bmly,  notably  on 
tlic  liack  and  along  the  flexor  surfaces  uf  the  extremitiea,  are  found. 
They  are  regarded  as  cvideace  of  rlieumatism,  oiid  have  no  relatioa  to 
the  chorea. 

Chorea  ocourriiig  in  adult  life  prettcmta  tlie  some  fiymptoms  oa  in 
childhoiKl,  but  is  asually  aliende*!  by  much  greater  mental  irritability 
and  by  marked  dvpre^iuu  uf  spirits;  in  fact,  a  true  melnncholia  nut 
infre<|uently  develops  and  tliere  is  danger  of  suicide.  It  may  last  throe 
or  four  numtiis  and  otn-a^ioiiall^'  bec^mnes  ehmnic.  Chorea  is  !H>iiie- 
times  seen  during  prcguaucy.  It  develops  in  neurotic  women  during 
the  third  or  fourth  month  and  may  be  very  severe  aud  last  for  several 
weeks.  It  alNi  cxrciirs  jiLst  alter  Ial>or  aud  is  then  attended  by 
melancholia. 

Duration. — The  duration  of  the  disease  varies  greatly  in  different 
(«M«.  In  sonie  it  ruits  a  nipid  course  and  tlie  child  is  well  in  a 
month.  In  the  majority  of  cases  it  IiLSts  about  three  montha,  {Huwing 
aMiiy  slowly.  In  liomc  cases  it  lasts  a  year  or  even  more,  with  vary- 
ing degrees  of  severity.  Occasionally  it  becomes  chronic.  The  large 
majority  of  the  coiKH  terminate  in  re<!Overy,  but  there  is  alwaya  danger 
of  a  rclapw,  and  many  jKiticnts  suffer  ln>m  a  third  or  even  fourth 
attack,  which  usually  occurs  at  the  same  period  of  the  year  at  which 
the  first  seizure  i>ncurrcd.  When  a  cliild  dies  of  chorea  it  is  liecausc 
of  exliaustiiin  on  aci^mnt  of  tliu  severity  of  tlie  spasms.  In  the  cases 
appearing  during  pregnancy,  it  may  cease  after  the  third  mouth,  or  tt 
nuy  last  ihruughout  the  pregnancy.  In  cases  tlcvelopitig  just  after 
labor  it  is  often  severe,  but  not  of  long  duration.  In  a  few  uf  these 
severe  caseH  it  is  attended  by  mental  symptoms^  mania  or  melauchalu, 
and  may  be  fatal.  In  adult  life  chorea  is  apt  to  laat  two  nr  three 
months,  tind  if  atiende<l  by  niclanchnliii,  as  it  often  is,  may  prove  fatal. 

Patholo^.  —  Thi'i'e  is  little  ground  fiir  jxisliivc  st.tl«meiiis  regard- 
ing the  pnthohigy  of  chorea  or  regarding  the  situation  of  the  lesioa. 
The  Ic-siitiis  found  by  v»rtuns  auUiors;  minute  hcmorrliiigi>!j  ur  capil- 
lary emboli  of  the  basal  ganglia  uf  the  braiu ;  vacuuliBitiou  of  the 
aervoiu  tiasiie  due  to  distciision  of  lymphatic  sfxices  arounil  bK>od- 
veawls  or  norve  cells ;  various  types  of  degem^ratioii  in  the  cells  of  the 
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cortex  or  Bpinal  cord  ;  hyperplasia  of  neuroglia,  are  probably  due  to  the 
exhaustion  produced  by  the  disease.  The  unilatenil  character  of  the 
syiuptvmis  p^Hniij  to  the  bruiu  us  the  she  of  tlic  fuudioual  dii^lurbuuce, 
and  thia  ig  coDtlrmed  by  tlie  mental  symptoms  Ui^ually  present. 

Proguosu. — This  should  l>e  favorable,  but  p;iiarded  as  to  duration. 
The  rh:iuri>8  all  i'av'or  n'oovery  within  throe  months,  but  it  ia  to  be 
rememhered  that  some  cases  last  much  lonjjter,  and  that  many  relapses 
occur.  Anolber  fact  makes  a  guanleil  prnpiosis  nei«.'saary.  Some 
children  are  exceedingly  susceptible  to  arsenic  and  hence  cannot  take 
tlie  chief  remedy  ;  or  if  it  is  given  they  develop  arsenii^l  poisoning,  or 
even  arsenical  multiple  neuritis.  The  more  aiueralc  the  child,  the  worse 
the  prognosis.   The  more  the  mental  excitement,  tlie  wonse  the  prognosis. 

The  development  of  rheumatism  during  the  disease  dfx-a  imt  render 
the  prognosis  very  (jrave,  as  few  children  die  of  rheumatism.  It 
lengthens  the  duration  of  the  chorea.  The  occurrence  of  endocarditis 
is  mure  fteriuus,  as  it  may  last  through  life  and  finally  lead  to  serious 
mrdiac  disease.  During  Iho  early  stagi'j*,  hfiwevcr,  the  enrdiae  insuf- 
ficiency rarely  cjinses  symptoms,  aurl  I  have  rarely  seen  a  child  with 
chorea  sufier  from  oxlema  or  dropsy,  Xnr  have  I  seen  a  child  with 
chorea  il<'V('lop  ln-iniplegia  from  cerebral  emhtilism. 

Di&gnosis.  — Th)-rc  arc  many  diseases  in  which  the  chief  and  most 
prominent  symptom  is  a  twitching  of  the  muscles.  These  should  not 
be  mistaken  for  chorea. 

Tic  oonvulflif,  which  is  a  unilateral  twitching  of  the  face,  is  not 
chorea,  as  shown  by  it^  Iwal  limitation.       (See  Chapter  XLVI.) 

Other  foruLs  of  tit:,  sunh  as  tic  of  the  head  or  shoulder  or  arm,  are 
not  to  be  mistaken  for  chorea,  because  they  are  strictly  limited  in  the 
extent  of  the  twitching,  and  have  in  tlistinetioii  from  choreic  move- 
ments the  eharueteristic  of  u  tic,  vtz.,  that  it  is  a  simple  act  originating 
in  an  idea  and  coordinated  for  a  special  end,  but  controllable  momen- 
tarily by  cft«>rt. 

The  mnhuUe  eJnt  tJes  oonriiJMi>eJt  of  (liUes  de  la  T<«irette,  contustjng 
of  a  sudden  convulsive  twitching  of  any  or  all  of  the  muscles  of  the 
body,  reeemblcs  chorea,  but  may  be  tlistinguished  fmni  it  by  tlie  facts 
that  it  is  not  attendctl  by  weakness  or  awkwardness  in  voluntary 
movemenliit,  the  twitching  is  not  increafted  or  set  up  by  voluntary 
motion,  and  only  appears  during  rest ;  there  is  no  mental  irritability  ; 
Uie  disiiise  does  not  usually  hegin  IJU  puberty  ;  it  is  chronic  and  does 
not  yield  to  arsenic. 

Habit  tics  flhuuld  not  be  confounded  with  chorea.  All  children 
have  a  tendencv  to  mimicry,  and  a  child  who  i.^  afflicted  with  habit 
tic  makes  motions  which  have  the  character  of  voluntary  move- 
ments HUcJi  as  winking,  pouting  the  liiw,  frowning,  raising  the  eye- 
brows, turning  the  hwid,  slinigging  the  shoulders,  or  moving  hands  and 
fei't.  Tliese  habit  tics  are  not  as  quick  and  jf^rky  as  the  twitchings 
of  chorea,  but  after  a  lime  they  are  not  easily  controlled,  as  they  are 
at  first,  and  hence  resemble  chorea.  Voluntary  control  oan,  however, 
be  exercised  if  the  child's  attention  is  forced  to  the  necessity  of  il>  and 
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in  this  condition  iiiural  trt^tment  and  general  hygienic  mcatoircs,  sueb 
as  iwths,  oxercisea  and  mniumge  are  of  nmrc  wrvine  ihan  iiu<<li<'iiie. 

Myoclonus  niuliiplpx  is  a  spcipnuxlic  affV-ction  resembling  dinrca. 
Hut  in  lliis  disi'uw^  it  m  t!ie  miiwles  of  the  l>ody  ami  iif  the  pniximal 
jwiiions  of  the  limht;  which  are  nflrM-leil ;  the  face,  hiuida,  and  feet  are 
quiet.  The  ttpiisniji  iimbilatenil  aud  symmelrical ;  they  ot'curat  intervals 
and  are  rapidly  repeated,  tut  many  as  ninety  contrartionsof  the  muacloii 
in  a  minute  may  occur.  The  movenientfl  aiv  very*  vuflent,  so  as  to 
throw  the  ]Kitient  tinwii  if  walking,  or  to  hurl  him  ofl*  of  a  ehair. 
Tlie  tipii^m  can  Im?  hrrjujrht  on  by  tajijiing  the  leiiduuB.  During  tiie 
intorvat  between  the  ejiaems,  a  fibrillary  tremor  of  the  musele»i  mar  be 
seen.  The  ditK-ase  may  occur  at  any  age,  but  is  uttually  seen  in  adultd 
aft<r  80MIC  fright  or  nn.tiety,  in  jwryoos  of  a  hyKtorical  t)'pe. 

The  homichorea  following  hemiplegia  is  chamoterized  by  slow, 
irregular  aUixir  luntioiin,  ext^iusl  ntily  by  voluntary  etfort  or  by  cmoliun, 
and  is  rather  a  henilatheto^iK  llian  a  true  chorea.  Ttie  history  of  its 
onset,  fiilluwing  an  attju-k  uf  hemiplegia  or  ftimie  form  of  ajiopletrtio 
stmke,  distinguisht*  it  fleJirly  fnan  onliiiary  hemiiThuresu 

Treatment.  —  Remove  the  pHlient  from  (he  bad  liygienje  snrn>nnt]- 
ing8  wliieh  have  c:LU.sed  the  di^-a^,  and  t^end  him  tu  the  sca^liore,  if 
possible,  for  a  life  out  uf  doors.  Keep  him  quiet  and  witliout  excite- 
ment in  any  cafio,  an*i  always  take  him  out  of  mehrw)!.  Give  him  a 
nutritions  dirt  of  varied  rharaeter,  witlioal  ivfttrietioni*,  and  aid 
digestion  by  a  bitter  tonic,  by  Inm,  and  by  laxatives.  luting  cnntinuetl 
(half-hour)  Iwifhs  at  lenqjerature  of  95**  are  to  be  given  twice  a  day, 
the  child  being  allowed  to  play  In  the  water.  No  oold  shocks  arc  to 
be  given.  Rest  in  be<l  or  on  a  (v>uch  is  a  goo<l  thing  with  older 
children,  but  a  young  child  who  will  not  rest  sliouhl  be  dreasod  in 
merino  and  allowetl  to  play  on  a  bed,  but  not  to  nm  on  the  floor, 
(icntle  ma»ft!ige  of  the  entire  IkhIv  nuiy  be  given  djiily  for  an  honr. 
The  child  mIiouM  hcc  only  one  or  two  meiulicrs  of  the  tiunily,  wi  aa  to 
be  kept  fi\?e  fn>rn  excitement.  Ft  may  1h'  anni-fcd  by  n.ading.  These 
means  alone  will  rcHult  in  improvement  in  two  weeks. 

The  improvement  can  be  hatftened  by  mc<lieines.  If  rheumatism 
ha8  prcoetlixl  or  attended  the  ehorr-a,  it  is  best  to  use  salicylate  of  soda, 
sulicin,  aspirin,  or  oil  of  wintcrga^n  freely.  They  may  Iw  combined 
with  anlipyrin  or  exalgin  in  sm  ill  dnse^i.  If  heart  tonics  are  needed, 
<^«Linphor  or  catleine  are  the  best.  The  doses  of  all  these  drugd  must 
be  dctermineil  by  the  age  and  susceptibility  of  tlie  child. 

If  there  t>e  no  histor\*  of  rheumatism,  it  is  well  to  think  of  the  pos- 
Bibility  of  malarial  infection  as  a  cau^tc  of  chorea,  and  periodical  ri^es 
of  lem|K^ralure  will  indicaile  a  mercurial  purge,  followed  by  the  use  of 
quinine  or  nf  Warburg's  extract  for  at  least  a  week.  This  often  cots 
short  an  attack  of  duirva. 

In  all  other  cases  arwnio  Is  the  chief  remedy.  I  prefer  Fowler's 
solution.  It  is  to  he  begrin  in  •>-<trt>p  dort^^s  three  times  a  d;iy,  and  in- 
ereflsed  I  drop  daily  until  a  putBni»s  of  the  eyelids,  itau^-a,  nr  pain  in 
the  stomach  arc  produced,     yome  childreu  will  stand  only  10  drops  a 
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day,  others  will  Uke  40  drops  a  day  without  discomfort.  It  is  my 
rule  tfl  im^n'jisi*  the  dosfi  till  phy8ioli>j,ntaI  offocta  are  produce*!,  then 
to  st«p  it  fur  tweiily-f'our  liours,  itiid  tlieii  U>  give  ihc  ilow  jiwt  Ih-Iow 
the  mjixiiniim  for  some  duya  or  even  weeks,  always  wutt^liing  for 
puii:HJULU(;,  ami  slopping  if  lht9  iippeur^  It  should  lie  Ih'^uq  well 
diluted  ami  be  pivcn  after  meids  only. 

If  a  chilli  cauiiot  tiikw  arsenic,  clilond  liydnite  in  2  or  3-Krain  dose 
for  a  child  of  six  may  he  jriven  .'t  or  4  titncis  iu  24  hours.  This  may  be 
comhinetl  witli  liniiuide  of  smliuni  in  o  or  10-grain  dofe,  and  given 
after  tnenU.     The  cmnlitioii  of  the  heart  i«  to  be  wat<:hed  caretully. 

ChlorctoDc  in  do&e  of  •>  gniins  three  limes  a  «lrty  for  a  child  of  six 
liii^  been  of  service  in  some  uosea.  The  dot«c  may  be  increased  in  fre- 
quency in  older  children. 

In  some  cases  tincture  of  cimiciftipa  in  half  drachm  dose  repeated 
and  increased  5  minima  daily  may  do  pooil.  This  is  nlso  of  service  In 
adults. 

Iu  very  sevens  cases  where  the  tmtrimis  an--  vinlent,  tlie  |Hitient 
should  be  gmirdetl  from  injuries  by  being  kept  iu  l)e<],  mattresses  being 
placal  Ht  the  sides  of  the  hed.  In  these  eases  Wgiu  with  fy  or  6  (ln>ps 
of  arsenic  iu  milk  every  6  hours,  and  increuw!  the  dose  each  time  1 
dn)p.     At  the  same  time  give  bnimide  and  chloral  freely  by  rectum. 

It  may  be  iiecessarj*  to  give  inhiilatiniis  (if  chloroform  in  tlu«i^  rases, 
to  induce  sleep.  .SulphoDal  or  ohlorulumidc  or  veronal  are  also  of  ser- 
vioe  in  these  coses.  Ilypodennic  use  of  morphine  usually  incrcaeos 
the  spasms,  but  hydrobmmatc  of  hyoscine  in  ^4ir  g™'u»  "^  'ess  for 
a  small  cliild,  may  do  go'td. 

In  addition  to  these  direct  remedies  the  condition  of  ansemia  must 
be  enrabiUeil  by  some  form  of  iron.  The  albumenate  of  irim  is  the 
best  form  for  children,  as  it  is  tasteless  and  can  lie  given  in  milk. 
CiiiHjdlute  Io7«nges  c*)ntaining  iron  may  idso  !«.*  given. 

When  all  meilicinal  and  other  tn^itment  fiiils,  and  tlie  ease  seems 
chroriif,  a  change  of  cUmiite,  especially  t*i  t1ie  seashore,  is  often  of  gn-at 
beneBt,  but  sea  l>!ithing  is  not  to  be  recommended.  High  altitudesare 
not  favorable  to  chorea. 


HEREDITARY  CHOREA  OR  mrKTmaTOKS  CHOREA. 

A  form  of  chorea,  developing  in  mlult  life,  and  distinctly  hereditary 
iu  origin,  was  first  described  by  Dr.  Iluntingt^jn,  of  Eastham|iton, 
L.  I.,  after  whom  it  was  for  a  time  name«|.  He  obser>'e<l  a  family  in 
which  cases  had  develo|>eii  in  ibur  successive  generations.  Others  have 
recorded  the  historj'  of  other  families  similarly  afflicted  and  now  the 
disease  is  recogniKcil  all  over  the  world.' 

Tlie  <Thon'j»  l«'gins  almut  the  age  of  forty,  though  a  ease  has  been 
seen  as  early  as  twetity-thnH;.     The  niutioiiti  liegin   iu  the  bauds  and 

'  A.  K.  Hu»i1uni  luut  Ueerribcd  Ivrfnil^-eertn  eae^  Amer.  J«hQni.  of  Irmn.,  Jan., 
1908,  and  BrownSnK  h&a  coUn-t<>>il  Uic  r«ord»of  ovw  one  tiundred  caivti  fn>m  liMiniture; 
Keuro^inhs,  vol.  L,  Xo.  2,  Mav,  19l>8.  Sw  nlso  Curscliiiuuin,  Dmt.  ZeiiMlir.  L 
NcirenhciL,  Ocl.  15,  J908. 
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fed  and  extend  until  the  eutire  body  is  affected.  Tht-y  are  exotstnve, 
so  that  i«|>et'cli,  (i.>onliniited  hcUuiuj  and  gtiii  arc  involved  and  the 
mu^^le^  arc  all  la  viulent  movement,  rattier  more  iutense  tltuu  in  unJi- 
nary  chorpa.  The  sjKisins  are  increaseil  by  menkil  or  physical  exertion, 
but  tHxmr  whou  tliv  iHidy  is  ai  n*st.  They  cease  during  sleepi.  They 
are  uever  iinibUeral  only. 

After  a  lime  meiilal  <tyniptoras  uuifiirmly  develop,  ood  many  of  the 
cases  have  \xien  ob^Tvetl  in  asyhima  Iq  i*mw  [ratieiit^  there  is  evl> 
deully  a  coufrvnitally  detwllve  uiiud.  Id  others  a  prog^ressive  demeutin 
develops.  The  miml  sluwly  i\uU,  there  is  a  loss  of  power  of  applica- 
tion and  of  judgment  and  of  memory,  and  there  is  de^pundeucy  and 
emotional  irriiahiliiy-  In  i*ome  caaes  suieidal  impuLsen  are  felt.  la 
quite  a  number  of  (.vises  a  more  active  type  of  insatuily  apiKSirs,  deIu»ioas 
of  p(rrsiH!Uliiiii  (ir  nf  an  exeitiug  or  anxious  type,  seI^^leeUAati^llLH  and 
maniaod  outbursts.  In  *^nie  tlie  hebephreuie  type  of  dementia  prwcux 
luu  becu  obser\'e<l.  In  the  latent  stage  a  gradually  inerduning  ppasHc 
paraplegia  develops,  Intth  legs  and  arroA  becoming  rigid  wilii  iucretuxd 
reflext^s  and  imperfe<-t  eontn)!  of  the  pphinciers.  The  disease  may  laM 
tiumy  years.  Certain  awmrjated  symptomf  have  liet-n  note«l  by  \-an<>uf( 
observ*ers,  such  as  ptoetiis,  an  iuereaNC  in  the  uiUM'ular  tonicity,  a  8l(»w 
response  to  painful  Bcnsations,  aud  bulimia  ;  but  they  are  not  jmrticn- 
larly  chaniel eristic. 

Males  an-  more  frvqueutly  affected  than  females.  It  may  be  trana- 
mitted  through  either  side  of  the  family,  but  Dana  reports  a  family, 
where  the  transmission  was  wholly  through  the  femaleis.  While  it 
nppi'ars  as  a  rule  in  adult  lite,  diere  is  a  tendency  fur  ttie  diseafm  to 
npjiear  at  prngn-ssively  earlier  ages  in  sin-cecilitig  genenitions,  aud 
Sinkler  ha*  reporlctl  a  eougciiital  case  of  hcrc^litury  cliorca.  Hamilton 
observetJ  in  bis  cases  many  signs  of  degeneracy  and  of  «iriy  senility. 
There  areaLses  of  senile  chorea  with  dementia  in  which  no  inheritance 
can  be  traced. 

The  lesion  found  ts  a  wierosis  of  the  cortex  of  the  brain  acattered 
wi<it-ly  in  iKitehe!*  i'N[»ifially  about  the  blixpt]  vi-ss»']s,  and  secondary  to 
cfaftngeB  in  the  ve^isel  walls.  Selerotie  paiches  have  also  {teen  found  in 
the  bnaal  gai^lio. 

The  prognosis  is  bad  and  no  treatment  has  succeeded  in  stopping 
the  progress  to  dementia. 


NODDHVQ  SPASM. 

In  anme  children  soon  aAer  hirtli  or  within  the  Gntt  six  months  of 
life  certain  i»scillatory  motions  nf  the  liwid  tlevelop,  usually  hiienil, 
BomediDC?  vertical,  ami  iK^casioiinlly  n  mixture  of  Itoth.  These  arr 
very  commnnly  nssoeiateil  with  a  eonditioD  of  rutary  or  lateral  nvth- 
tagmus  which  Hp|>ear^  when  any  attenipt  is  made  to  turn  either  bead 
or  eyes.  These  nodding  movements  do  not  fteein  to  inc«)mniiM]e  the 
child  awl  are  certainly  not  attende^l  by  pain.  Tliry  are  not  unliki; 
the  nodding^  movements  and  slight  roian.-  roi^vemcDis  occurring  in 
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very  old  persona,  tbough  these  are  not  associated  with  nystagmus. 
Noildiii^  .sjuistn  Ik  more  common  in  children  of  neurotic  iuliLTitanoe 
and  diildrL'ii  who  lire  badly  nourishwl  and  tlm*  Kuhjo^'t  of  ricketj*.  It 
develops  not  infrequently  iu  vases  of  hydrooephaliiH  in  mild  degree  in 
the  early  sta^.  It  also  occurs  in  tumors  of  the  bntiu  iu  children. 
The  ori(jin  of  tiie  condition  is  wholly  unknown,  tliou^h  in  several  cases 
when  children  subject  to  nodding  sjMiftni  have  pro'ivn  up  and  have  out- 
grown the  spasm  defectit  of  vision  of  tJie  nature  of  extreme  astigmatism 
have  been  discovered.  It  seems,  therefore,  not  unlikely  that  eyestrain 
may  l>e  the  origin  of  these  (^onditiona.  Little  is  known  of  the  <aiusa- 
tion.  The  sp:isin  usually  persists  until  the  eliild  gets  tij  be  a  vi^ar  old, 
when  it  is  outgrown.  I  have  rarely  seen  it  last  through  the  third  year. 
Ab  the  disease  is  rarely  seen  iu  adult  life  it  is  evident  tliat  tiie  majority 
of  patients  recover.  There  is  no  known  form  of  treatment,  but  in 
these  children  llie  general  health  should  lie  carefullv  attended  to. 
Proper  nutrilion  should  he  KtHmntl ;  gi~KMi  air  and  g«KKl  fiHKl,  frd^nent 
butlung,  and  tonics,  esfKi^ially  otMl-liver  oil  and  arsenic,  arc  distinctly 
beneficial. 


CHAPTER  XhVl. 


THK  SPASMODIC  NEUBOSES. 
Tbe  llcs^     Facial  Hpunn.    Tortiwtlu.     Tortlpelvi*.     M>-oclcniu&.    KlyotonU. 

The  l«rni  tir,  which  whs  at  first  used  t<>  itxlioate  a  lightning-like 
twitc-htng  i»r  tJu'  lu(%',  Hnd  liitur  wu^  ciuplnytHl  lu  doscrilM-'  all  surts  nf 
stiiMfii  sjKismMilifi  t!<»ilraetimui  i»f  tJie  imiscles  of  the  fort'heiiJ,  ueck, 
shoulders  ur  extreQiities,  \ma  oJ'  late  beeu  defiucd  by  Biissaud'  and 
Meifie'  as  "a  primary  act  eiuiw^J  by  au  external  irrttatioo  or  by  an 
idra  and  <!iM>rtlinuU;J  for  a  spcicial  <'nil."  liy  n'p<!titi(m  thin  act  boootncfl 
a  habit  and  finally  oeciirA  involuntarily  wiihuut  apparent  cause  or 
puqKitw.  It  may  tlion  inorwiso  in  iutensiiy  and  frrt|Uonoy  and  bo 
luisticiatei]  with  other  m-tt*.  The  iiiovfmeiit  is  preceded  by  a  sense  of 
nuwl  and  by  an  iinrontmllable  impul^ ;  to  eontnd  it  fausi*  a  wnse  of 
distn.'S'*  i»r  anxi^'ty,  but  it  win  be  controlled  momentarily  by  an  eflorf. 
It  c-cattort  when  the  miud  is  stniugly  (iiverttxi  tn.»ni  it  and  it  is  sunpt-ndeil 
during  sleep. ,  Charcot  taught  tliat  it  was  a  psychic  disease.  Friedreich 
callc<l  it  a  coonlinated  spasm  of  a  remembered  movement  The  French 
Scbixd  txHisiders  it  u  pMVehf»mntor  affeoliou. 

Tic«  sire  niovcinciilH  originally  vnluntnry  and  hence  initiated  by  a 
ooDsciuuH  impulse  scut  fnim  tlic  ecrebrat  cortex ;  and  tberet'ure  have 
all  tlic  cliaractcristics  of  a  true  intended  coordinated  action  as  dlstio- 
guinhed  from  a  a-flex  or  involuntary'  s|Mi^m.  Tliey  arc  convulsive  in 
character,  because  in  tbe  end  they  are  wholly  beyond  conscious  (X)ntrol 
and  have  no  obvious  piir[n»si',  bnl  in  I'lict.  Itecome  an  annoyance  to  the 
patient.      They  have  been  tilled  by  some  Mertatyitftl  moptmenh. 

Children  iR^tween  the  ages  of  six  and  ihirteeu  are  not  infrc<iuently 
found  to  acquire  certain  abnormal  movements  ;  either  by  imitaiion  of 
otlicr  rhildreu  or  bccau.se  of  some  nliglit  »cui?'ation  which  has  bum 
unpleasant.  This  movement  is  always  volimtary  in  its  character  at 
first.  lint  after  a  lime  it  may  be  rejKate^l  so  oflen  as  to  become  auto- 
tnatic  and  the  child  may  bo  unconscious  of  it.  Then  it  may  l>eeoinc 
frequent,  <Krcurriug  every  few  minutes  or  almost  constantly^  and  pro- 
duce uiij)Ii>n*^int  etfcola. 

The  tic  may  consist  nf  a  winking  of  one  or  both  eyelids,  of  wrinkling 
the  forehead,  of  pouting  tiie  lips,  of  twitchiug  tbe  head,  of  shrugging 
the  ahouldcrs,  of  throwing  the  hamis  up  or  out,  of  twitching  the  fingers, 
of  snapping  tbe  fiugi^rs,  of  catching  the  breath,  of  sighing  di-eply,  of 
twitching  the  body,  of  kicking  the  le^,  or  of  any  other  simple  vnlun- 
tary  movement.     Sunie  cbiMrtm  nutke  noiitea  in  tbe  mouth  or  throat, 

'Brianud.     Hart  upMui  dc  111  face.     Jour.  deMcvI.  rtCliur.  prnrt.,  Jan.  21. 18M. 
*  Mri(t«  el  Fcindel.     I^Tiact  WrirailmenL     Minnn<^r!1^,  P«n^  1003.     MoM 
Ail.  Tm9.     Tnule  ds  Mwlicioe,  Ioom  x,  p.  330,  IVu,  IttOS. 
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Of  even  l^pcot  worrla.  8i»ine  children  touch  objecjte  an  tlicy  pat^  them. 
Some  Imve  ini]nil.scs  to  fount  or  li>  n'lR'nt  phrasi-n.  In  fiirt  any  menial 
or  motor  impulse  of  a  morbid  kiud  ui:iy  ikhh  iutu  a.  hubit. 

It  is  chiefly  among  neurotic  children  whose  JuIieritaJice  h  bad  and 
whnn>  training  hujn  lx^«n  imp(!rt«<!t  and  whoMj  nutrition  \n  not  g^Hxl 
that  thivse  habit  tit-s  develop.  The  excitiu)j  cause  nmv  be  some  slight 
irritjitioii  fnuri  irii|M'rf4'i't  rycMighlj  i'unu  iia^ttl  <il^ti-iirtiuii,  fntiii  uiic^om- 
forliible  clothing,  I'rom  too  ^^reat  rcstriiiut  iit  si;Iuh)1,  or  some  trij;lii  or 
Muotioual  shuck.     It  eometimes  devclujis  when  the  child  firBl  ^>vs  to 

8ch(X)l. 

The  epidemic  fonut^  of  <;horeii  (let>crii>ed  as  (xxurnuj;  in  the  middle 
ages  were  r«tlly  tio^i  from  imitation,  iu  |M'r«on8  of  hy*iterioj)l  type. 

Tics  are  not  conftne-d  to  children.  They  ofk>n  develop  in  adults. 
A  tie  being  a  phvKioliigic-id  movement,  it  in  evident  tliat  a  eoordiuuted 
ffroup  of  nmscles  is  usually  invr)lve<l.  Every  [wwsiljle  vjinely  iif  luitve- 
ment  has  been  observed,  au<l  to  dcserilw  the  form*-  of  tic  it  wnuid  l»e 
necessaiy  to  mention  alntost  pver>'  known  act.  Some  pfieeial  forms 
may  be  considered  becau»<e  of  their  fre<jnenoy. 

Tic  of  the  eyelids  consists  of  a  s|iajmiodic  closure  of  the  eyes,  attende*) 
by  wrinkling  of  the  foreliejul  ;  the  eye**  cannot  be  held  npen  fur  any 
leugtii  of  time  and  tliis  gives  the  [latieut  mueli  incnnvcuicnee.  ThL?  is 
not  to  Ije  wmtonndeil  with  tnie  blephari-wpasni  (see  piitre  791). 

Tic  of  the  face  is  ttaually  seen  in  the  form  »f  a  ^rinmec  ut  first  uni- 
lateral, later  bilateral.  There  may  b«  movemeniH  of  the  lip«,  of 
pouting:,  flucking,  pur-iing,  and  all  wrts  of  expressions  of  the  face 
ensue,  giving  the  appcanince  of  depression  ur  of  mirth. 

Bomelintes  a  local  ji|Mihtn  in  the  risiirii  may  ocTur.  Thus  a  well- 
nouriisiicd  voung  woman,  not  unsmic,  sufferetl  fnjra  a  bilateral  tic 
of  the  middle  musclex  of  the  fiwe,  so  that  she  lookc^I  ii]t  the  time  as  if 
smiling,  imd  the  upper  lip  was  streichc*!  tightly  btick  aerosi  the  upjwr 
teeth,  and  this  impedeii  her  )*peech,  her  eating,  and  gave  her  the  appear- 
ance of  laughing  all  the  time,  when  she  liad  no  such  desire.  This  con- 
dition came  on  very  suddenly  after  a  great  mental  shock,  soon  after  the 
birth  of  her  first  babv,  and  persisted  for  six  months.  The  chief  dis- 
(xmifort.  lay  in  t!ie  grejil  llniitiittun  of  talking.  Tlien^  was  no  aff'e<^tion 
of  tJio  tongue  or  of  the  liirj-nx,  but  all  letten*  involving  the  nse  of  the 
lips  were  impt^rfectly  pronounced,  especially  when  her  attention  whs 
directed  toward  it.  When  her  atteuttou  was  diverted  by  an  examina- 
tion of  her  eyes  and  throat  the  spa^m  n-laxe<t  uud  the  lip  assumed  its 
nornud  ajifwanuice,  but  tlic  moment  she  begau  to  speak,  or  the  moment 
tJint  she  tried  lu  smile,  the  sudden  contracture  of  the  nmscles  n-sulteil 
in  a  flattening  of  the  upper  lip  against  the  teetli,  where  it  was  hehi 
rigid.  She  appeared  to  In-  pertwtly  well  in  every  other  re^jK-ct ;  tliere 
was  a  slight  tendency  to  dlvei^nce  of  the  eyes ;  thert^  had  never  been 
any  |min  or  difficulty  in  chewing.  There  was  no  pain  on  pn-ssure  along 
the  Qllh  or  scveutli  nerves ;  there  wau  no  appureut  obstnictiuu  iu  the 
Dose  or  tlirottt. 

Sometimes  it  is  only  the  comer  of  the  mouth  or  side  of  tlio  nose 
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which  is  raided.     8omc>titu(r8  the  oliin  is  drawn  down.     This  is  U>  be 
sharply  distinnuijjhed  frimi  fai'iiil  si»a8in  {see  i>age  7ft  1). 

Tit!  of  thu  Uiiiguo  may  riiuf*  siickiiij;  or  clicking  sounds. 

Tie  of  Uic  massetera  may  csiusc  grating  of  the  teeth. 

Iliibitiial  or  jupasnuxlie  yavrutng  h  a  foriu  uf  tic.  It  iti  often  nnoon- 
Bcinusly  ai+HM-raled  with  cxTlaiu  plaws  or  with  nerlain  act«;  thus  a 
person  may  yawa  \n  church  ooiwtaiitly,  but  not  elm^whcrc  ;  he  may 
always  yawn  when  reading  aloud,  but  not  whi-n  nadinglo  himst'lf;  he 
may  vaMm  in  tlie  present*  of  certain  persons  only ;  he  noay  yawn  cou- 
fltantly  If  he  is  seize-d  with  tho  fear  that  lie  may  yawn ;  like  all  tics, 
yawning  is  pn)duc*d  by  iHn-ing  another  person  yawn. 

Tic  of  tlie  neck  caujws  a  shniggiug  of  the  shoulders  or  a  turning  of 
the  head.  This  simulates  torticollis,  aud  in  fact  Hrissaud  describes  a 
mental  torticollis  which  h  a  psychical  form  of  wry-neck,  diiferiug  in  sonic 
respects  from  the  other  fnriu.-^.  In  these  ca^-s  the  |)crstia.sion  liuit  some 
act  will  slop  tJie  spasm  is  followtni  by  relief.  Thus  the  pressure  of  a 
finger  on  the  chin  or  on  the  si<le  of  the  face,  resting  the  head  on  the 
hand  or  on  a  chair  will  stop  such  a  tic.  The  majority  of  cases  of 
wr)--ueck  are  of  this  variety.     (Sec  p.  794.) 

Tics  of  the  extremities  are  rare,  the  habit  of  tapping  objects  with  tlie 
fingers,  or  of  kicking  with  the  feet  t>cing  rather  of  the  nature  of  bad 
habits  than  of  tnie  tic. 

Tie  of  respiration,  of  cougli,  and  of  swallowing,  have  l«H?n  reoonled, 
and  I  have  rwently  seen  a  tic  of  the  abdominal  muscles,  the  young 
womiin  making  movemcutH  of  the  hyp<.igastric  region  t'onstuntly. 

Ties  of  speech  (echolalia)  in  which  the  patient  repeats  the  word  last 
beard,  or  repeats  aome  word  over  and  over,  are  rather  to  be  classed 
witli  hysterical  phenomena. 

In  all  cases  of  lie  the  mental  chameteristios  of  the  piitient  arc  to  be 
studied,  it  being  kept  In  mind  that  then?  is  a  |K-iyc)iieul  elenicnt  in  theae 
cases.  Fixeil  ideas,  abnormal  iti)puleie.-4,and  [>(!4'uli»r  ideas  arc  oflen  to 
be  detected  by  questiouiug.  This  has  to  be  particubirly  regarded  in 
the  treatment,  8U(^;estiou  and  perwiasioD  of  possible  relief  being  essen- 
tial Co  HUfx^ess. 

Oonrse. — The  usual  history  oI)taine<l  ts  that  of  a  slow  onset  of  the 
tic  following  tsunie  mental  shoi-k  or  anxiety  —  its  gntdiitil  developmeut 
and  then  a  long  period  without  relief.  During  this  period  variations 
iti  severity  from  time  l«  time  oopur.  Sometimes  there  ie  spontaneous 
recovery.  Sometimes  treatment  cures.  In  a  few  cases  described  by 
Gilles  dc  la  Tourelte  there  is  a  grudiml  exteusiou  of  the  tic  from  nno 
part  to  another.  The  disease  begins  at  the  age  of  six  or  eight  by 
tic  of  the  face  ;  this  extf'uds  to  the  neck  an<l  h^  and  shoulders,  then 
to  the  banrls  and  finally  to  the  trunk  an<l  Ir-ga.  Ef-holalia  and  respira- 
tory- tic  are  added.  As  the  dificusc  giH-s  on  mental  failure  beoosnes 
apparent,  the  |KitienLs  show  queer  obsessions,  develop  delusions  and 
finally  go  on  to  dementia. 

The  prognosis  is  fairly  good  when  tlie  disease  Ix^ns  in  early  life, 
as  pmpcr  mentid  and  phyit-:!]  training  usually  enables  tlie  child  tn 
overoome  tlie  habit.     In  adults  tlie  proguoms  is  not  aagood,  for  tcm- 
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porary  recovery  is  usually  followed  by  relapHct*,  and  finally  the  diswiw 
IxM'tinti'M  chnmic.      The  diwa»«  dm-s  imt  !<liort(>u  life. 

Etiology.  ■ —  A  ntniiMpiithic  or  ft!4yi'ho[iutliic  heixHty  i-an  Imj  Bsctr- 
toiocd  ill  the  nmjority  of  cnftC'S  of  tic  The  diKeusc  is  often  dirw^tly 
inherited,  scvenil  mt'irilRTS  lA'u  family  Ik-uij;  iiffii-lwl  In  difTiTciit  p-iirm- 
tions.  if  it  ia  uot,  n  history  of  epilejwy,  hysteria,  iieumsthcuic  im- 
pLil(H-8,  phobias,  niiffrainc,  or  dirtlx-tes  may  tw  obtaiue<l,  or  some  orj»aiiio 
nervous  diMHisc  iu  the  parent  may  lie  found  to  exist.  Imitation  plays 
a  part  in  the  oripn  of  the  disease,  a*  many  children  copy  ihe  motions 
of  others.  im[H-rre4:t  tminio};  is  also  res[H(iii^il>lc  for  Mime  nuM-s. 
Childnm  are  very  liable  to  begin  »pontuiic<iusly  nonie  bizarre  mutimi 
and  unless  tirmly  oorructed  or  punished  for  it  will  keep  it  up  till  it 
runs  into  a  tie. 

Tic-s  develop  chiefly  in  children  between  the  ages  of  five  and  ten. 
This  in  the  a^  of  ^re:Uei«t  imitation  ami  when  habits  are  easily  forme<l. 
lioth  sexes  are  liable.  Some  raws  develop  at  pulKTly.  liart'ly  the 
di8ea.se  appears  in  old  age  and  then  it,  is  usually  a  port  of  a  senile 
dementia. 

Treatment. — The  reeognition  that  tice  are  pfn'chomotor  in  orijfin 
has  led  to  the  only  suisliu'tory  metho^l  of  trffllmcnt.  Thi.s  is  a  method 
of  self-<.-ontrol  and  »elf-edu(.rutiou  or  psyehnniotor  dis<-ipUne  devised  by 
Bria-suud  and  Meigc.  The  patient  niu.st  keep  his  mind  on  his  spajtm, 
must  attempt  to  control  it  voluntarily,  and  in  order  to  do  this  must 
go  throufrh  regular  exerpise-s  several  times  daily  before  a  mirror,  eon- 
tractiug  the  mutM^lfw  which  lwit<rh  and  their  opponenls,  m  ;w  t(i  weitre 
voluntiiry  «jntnjl  of  the  muscles.  This  education  of  the  muscles  must 
be  intiifltcd  upon  and  is  e^t  done  in  company  with  some  one  who  has 
a  firm  control  of  tlie  patient.  Stimetimcs  isolation  from  the  family  luis 
a  p<x*d  efleet  on  children.  A  eystem  of  r»:!WjtrJs  for  success  aid.*  the 
treatment.  It  is  useless  to  jjive  me^licine  {r.  g.,  arsenic),  or  to  attempt 
BurgieiU  treatment  by  division  of  ner\'e8  or  tendons.  Jtut  in  view  of 
the  ueurotio  constitution  of  the  majority  of  patients  it  is  neoessury  to 
udviiH!  tliat  form  of  life  which  will  ormduce  to  general  improvement  in 
heal  til. 

FACIAL  SPASM. 

A  cpesmodic  twitching  of  the  inuArles  supplied  by  the  facial  nerve 
is  not  an  uncommon  affection.  It  is  usually  primary,  and  uot  sec<ju- 
dary  to  facial  paralysis.  All  the  muj*elcs  may  Iw  affected  by  the 
spa»m,  or  it  may  be  linntod  to  the  muscles  about  iJie  eye,  iJie  <irhi- 
cnkns  pal[>ebnirum,  when  it  is  called  *' blepliarospasm."  Usujdiy  the 
Bygomatic  mnseIcA  and  the  levator  aiiguli  oris  are  affected  with  the 
orbicularis  pidpehnirum.  When  this  is  tlie  caw-  tlie  spiwrn  usually 
cxteudH  t«i  the  mu-scles  of  the  chin.  It  is  a  uiiilatend  affection  at  lii-st, 
hut  tiiay  iHK^ome  bilateral.  Tlie  slight  bilat^-nd  twitching  of  the  face 
sometimes  seen  iu  childhtvxl  or  in  hyi^tcricul  iudtvidmUs,  the  result  of 
voluntary  grimaces  which  have  become  automatic,  is  not  included  in 
fairiul  R|>asm. 

Facial  spasm  is  a  disease  of  adult  life,  not  ufuially  developing  until 
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after  tlie  iige  of  forty  years.  It  oMiiire  in  women  mori-  fivt|neijlJy  limn 
in  racn  aiul  mut-h  nion.'  commonly  In  persons  of  a  neiin>i»ailuc  consri- 
Uiliuu  ur  iu  lIioik  who  un*  Kubjt.>ct  to  nii^niiiie,  uuxiuiu,  or  cachectic 
oonditiotui.     A  sudden  mental  shock  luw  been  known  to  produce  it. 

A  Kpaetmodic  ountractiuD  of  tlie  musclett  anywhere  iu  tiie  body  ts 
rarely  evirlfiut*  of  primiiry  motor  irritatimi.  It  is  usually  secondary 
to  a  sciiBorv  iitipuLse,  th«  eniilrartion  of  .the  Tnnm-k's  Imini;  a  rfsjuinse 
to  such  an  ini|mlw.  Thus  the  yet  of  winkiuff  is  primarily  due  to  an 
irritation  of  the  conjunrtivn,  and  blcphnro^jKuira  cjin  he  usually  tnn-cd 
cither  to  mmv  local  disea^o  in  the  eyelids,  tu  some  stmin  of  the  ocular 
nuiscles,  or  to  some  defect  of  vision.  The  most  sudden  or  li^htninjr- 
like  eontnictioni*  iu  the  iSioial  niuwles  are  seen  in  eoniiection  with  facial 
ueuralji^ia,  and  it  is  probable  that  in  the  majority  of  oases  of  liu^ial 
spasm  the  cause  is  to  be  fouod  in  some  irritation  in  the  douaJD  of  tlie 
trijfi^minal  uer\'e.  Thus  irritation  in  the  nose,  or  about  the  (ecUi,  or 
even  in  llie  nioutli  or  throat,  or  iu  the  sculp,  U  sufficieut  to  produce  a 
facial  sjMism,  and  injiuy  cases  can  only  be  relieved  by  tlie  removal  of 
the  stmive  of  u-ritaiioii.  It  ib-  not  iiu|>ossible  that  small  senstiry  fila- 
ments of  die  trigeminal  nerve  may  be  tlte  seat  of  neuritis  without  any 
attendant  patn,  ami  tlint  the  result  may  be  a  facial  tic.  In  (he  wvere 
spasm  of  torticollis  it  is  ixis^ihle  for  an  extension  of  tlie  spusui  (n  the 
fneial  muselet>  to  ooeur,  hi  that  the  spa.-«m  uot  only  tnniK  tlii'  lu-iid,  but 
twists  tlie  face.  Cases  have  Imx-h  rtvrnrdiHl  of  facial  spasm  due  to  a 
prrasure  of  tumore  on  the  Cicial  nerve  within  the  skull.'  Facial  sinism 
has  also  Ixjeu  observwl  in  irrit^itiuj;  lesions  of  tlie  lluial  area  iu  the 
motor  <'<irtex  of  tlie  brain,  liut  iheam  spasms  are  rarely  as  eonstuiit,  as 
finequent,  as  sudden,  or  as  extn^nir  :is  iIikmi  in  true  facia)  s|Hi5m.  They 
arc  usually  attt^iKhnl  by  spasms  in  the  m*ck  and  arm  and  by  other 
syniplonis  of  cortical  diMrase.  Neverlheletw,  it  is  well  to  remember 
tliat  a  facial  sjHiam  may  be  the  first  sign  of  cortical  epilepay.  (See  page 
91.) 

Symptoms.  —  The  chief  !<ymptom  of  the  affection  is  the  sudden, 

lightiiin^-liki!  twitching  of  the  muscles  of  the  face.     Such  tuntchiitg 

occure  at  intervals,  or  a  aeries  of  twitches  may  oc-cur  rapidly,  one  after 

another,  eaeh   juiroxysra   hutting  several  stH-omls,  or  even  a    niinutit. 

The  final  (^vutractiou  may  l>e  a  tonic  one,  m*  that  the  fare  is  dniun  up 

and  is  motionless  for  a  few  moments.     Any  attempt  at  hxtking  fixedly 

at  an  object,  or  moving  the  iWe,  or  talking,  or  chewing  is  liable  to  be 

followed  by  a  s]KisDt,  and  sometimes  a  cold  draught  is  sufficient  tn  bring 

it  on.'    Some  patients  complain  that  the  spasm  is  set  up  by  a  strong 

light,  under  which  cin^nnislanci-s  it  is  jMiJssible  tluit  the  irritation  of  tlie 

optic  nerve  is  sufficient  to  set  up  a  contraction.     For  this  reason  many 

patients  protetH  the  side  of  the  face  by  a  tliiek  wi>ollen  pad,  wliirJi  kt>ei>« 

out   light  aud  MtU\.     The  spajou  is  never  painful,  and  as  there  is  no 

paralysis,  volantarj"  motion  is  perfectly  poj^iible.     There  is  no  cliange 

in  the  electrical  contractilitj'  of  iJie  tacial  muscle*.     In  one  case  re- 

oorded  by  Keen  *  the  Rpasm  extended  from  the  facial  nerve  to  the  mu»- 

iSchulta^  Virchow**  An-liiv,  v.J.  Uv..  n.  .1W.     Yu»«,  Nwirol.  Centnlhl.,  188S. 
'TnuMWttOM  of  tlw  AutericaD  Sar);ii;:iil  Atwiciatioa,  1886. 
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cles  of  mastication,  tlie  ton^ic,  ami  miiHules  of  tlie  Deck.  Occasionally 
a  tenJrr  si«>t  in  tlie  region  of  tlic  fHtli  m-ni.'  nr  sliglit  nrojis  of  aniK*- 
Uie^^in  nmy  be  discoverwl  by  careful  exiuniimtiou,  u  tiict  which  sup- 
ports the  theory  tliat  Uie  lacial  spasm  is  secondary  to  disease  in  the 
Iri^niiDal  uor\-e. 

The  c-iiunte  of  the  case  if»  tisiially  a  very  slow  one.  The  spasm  U^ns 
iu  a  few  niuscle.«,  anil  fXlt-mls  lu  uthirrH  until  the  rutirv  fai^e  is  Involved, 
and  the  dLseuiie  inuy  remain  for  nuiny  weeks  or  monUi)«,  and  then  sud- 
denly cease.  It  is  particularly  liulile  to  return.  Not  infrequently 
there  \*  no  |wriiianen(  rciovery.  The  patient  is  liable  to  the  ftpiu^m  nil 
his  life,  llouce  the  ])roffnoBis  Ih  uufavumhle,  &-*pe<-ially  if  the  diHcaBo 
has  loHte^l  more  tliiin  a  month. 

Diag^noaia.  —  l-'aeial  fl|)asm  is  not  to  be  eonfoumled  with  fjHrJal  tie, 
for  it  dfR',H  not  have  the  charHcterislicK  of  a  tie.  It  is  a  sudden  reflex 
act,  fhieily  in  one  or  a  few  muscles,  innvins«.'iiius  and  not  under  volun- 
tary control.  A  tiu  is  a  complex  act  apparently  with  a  conw-'ioiw  end  in 
view  jmd  involves  a  coordinatw!  movement  which  «in  be  tem|»orfirily 
arrcstetl.  The  facial  sp:ii)m  is  usually  a  surprjjw  to  the  patient.  Prior 
to  a  tic  the  patient  hns  an  impulse  lo  nmke  the  uiotiDu  which  gathers 
utrciijrth  until  lie  can  no  longer  resist,  and  then  he  feels  relief  when 
the  motion  is  made. 

Treatment.  —  Treatment  should  conslit  iu  a  very  careful  attempt  to 
discover  ttomc  source  of  reflex  irritjition  by  exaniinatiou  of  tlie  func- 
tions of  tJie  eye,  careful  iuvi^sti^raiion  of  iJm  throat  imd  ntkse  luid  of 
Uie  teeth  ;  and  the  removal  of  such  irritation  If  possible.  In  one  patient 
whose  entire  left  hhXv.  of  tlie  fa(«  was  in  ivmstant  sftasni  examination 
showed  that  a  marke«l  tiefective  visual  power  in  tire  right  eye  had 
tbn»wn  all  the  work  of  vision  on  the  left  eye.  This,  Umj,  was  astigmatic 
and  mvopic.  Tim  projier  adjustment  of  pliLsscs  resulted  in  a  progres- 
sive cure,  complete  wlihiu  a  mouth,  althoujrh  the  eon<lition  liad  l>ecii 
present  for  over  a  year.  If  no  cause  is  found  the  disease  must  bo 
treatet^l  s>*mptoinaticiilly  by  hot  applications  to  the  face  and  by  the  free 
use  of  Sedatives,  nf  whleb  bromide,  caniuibis  indie!i,  muq)hine,  ^li«o- 
rniiim,  and  eoniuin  are  the  most  useful.  Kli^^tricity  t»  of  no  use. 
Counter-irritation  by  biwters  or  cautery  also  fails  to  relieve.  Stretch- 
infr  of  llie  facial  nerve,  which  has  Ix'en  attempli-d,  is  usually  followed 
by  pandysis,  but  when  this  subsides  the  twitching  returns 

Snme  cjisi'S  nf  facial  spasm  are  of  interest  l)ecausi'  of  the  possibility 
of  locating  the  seat  of  irritation  by  mwuis  of  hyjHKlcnnic  injections  of 
cocaine.  In  two  taistw  under  my  care  the  spjism  hat!  l>een  of  lonp  dura- 
tion and  had  given  the  patientR  much  discomfort  and  hml  faikid  to  yield 
to  any  remedies.  In  neither  case  was  there  any  loealizable  iMiin.  Inas- 
much as  the  majority  of  sueii  oases  of  facial  spasm  are  due  to  irritation 
in  the  course  of  the  trigeminal  nerve,  it  wa.*  mtfesaary  to  detcrmiue, 
first,  whether  the  spasms  were  reflex,  and,  second,  if  so,  in  which  brimch 
of  the  trigeminal  nerve  the  irritation  Ijegan.  This  was  arrivwl  at  by 
injw'ting  cocaine  beneath  the  skin  of  the  face  suoceasively  at  tlie  point 
of  emergence  of  the  supraorbital,  infniorhiial,  and  denial  bnmclies  of 
the  trigeminal  nerve.     In  the  first  case  the  injections  luid  no  eflect  on 
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the  spasm  when  the  upper  two  brenchett  were  ant^ttheluetl,  hut  the 
iryttHiiiii  lit  tlic  iiH'Tilul  foramen  in  tlir  Inwi-r  jaw  was  sucoi'Mh-iI  hy 
immediate  Btoppu^u  uf  the  siuvui  for  oiK'-hnlf  hmjr,  i»r  niilil  Un*  Iwiil 
effect  of  the  cocaine  had  subsided.  This  {lotieat  was  theu  operated 
upon  by  Harth^y,  wht>  exseoled  thin  branch  of  the  triKemiaal  nerve  at 
itii  exit  fmra  the  jaw  with  iho  eft'cft  of  ptTmanfnt  r-iire  of  tho  spn.'sni. 

In  the  weond  ciLse  injection  in  tho  infniorliiial  l)ntiirh  of  tlic  npr\'e 
RtopptMJ  the  sjKt^tnij  and  hen>  dlvittiou  of  tJiitt  brauch  was  followed  by 
jieniMinont  eurc  nf  the  Hpusm, 


SPASMODIC  TOBTIOOLLIS. 

SpHBmodic  torticoths  in  a  spaeniodic  contraction  of  aoy  or  all  of  the 
rauscloi)  moving  tiie  heati  upon  the  tnmk.  It  consists  of  a  quick,  sharp 
contraction  of  the  stemomast^iid  or  of  the  trajnydat  mu^les,  caufting  a 
sluirp,  quick  turning  of  the  liead  toward  one  m\o,  sa  if  the  |mtienl  were 
looking  over  his  shonlder.  In  w>nie  iiisec  thin  contraction  ie  «>  e^utlden 
aa  to  cause  au  alnioHl  lightning-like  twitch  of  the  heiid.  In  other  i!nws 
tlie  contraction  is  slower  when  the  heatl  is  turned  slowly,  but  none  the 
less  firmly  to  the  side.  Twitching  occurB  at  intervals,  may  take  hut  a 
second,  and  be  Bucceeded  by  mu.uy  other  twiiehing^i,  so  tliat  the  head 
turns  eight  or  ten  times  in  a  minute,  or  it  may  be  much  alnwer,  and  then 
tlie  head  'ia  frt-quently  held  for  a  minute  or  more  in  a  fixed  position. 
As  Boon  a«  a  if  laxation  of  the  muscle  occurs  the  i»itient  vvduutarily 
turns  the  head  back,  only  to  find  it  jerked  almul  agnin  witli  much 
force  and  [lersifflency.  As  time  goes  on  in  this  idfit'tion  the  twitch- 
ings  become  more  severe  and  either  more  rapid  or  more  prolonged  in 
duration.  The  latter  is  very  common,  so  that  these  patients  after  a 
time  find  the  head  permanently  fixc-d  in  the  abnormal  po«(ition,  though 
tlte  occasional  relaxation  of  the  spa^m  allows  them  to  turn  the  lutid 
back  o<'(«Rionally.  The  uAual  form  of  Inrtii^illis  in  the  one  in  w*liich 
tlie  slemonia8toid  miivcle  alone,  or  the  upper  fibrci^  uf  the  tnijiexiiis 
alone,  or  these  two  muscles  together  are  affected.  If  the  sternoniastoid 
alone  is  invulveil  tlie  chin  is  elevate<l  and  drawn  toward  the  op|Ki4>ite 
shoulder.  If  the  tni|N'ziut*  alone  is  involve<I  the  chin  ix  elcvutecl  to  a 
greater  degree  and  the  head  is  throi^-n  Iwckward.  If  Ijoth  muscles  act 
t(^ther  the  entire  hcaii  is  tumetl  over  toward  the  offected  side  and 
rotated  witli  the  chin  toward  the  opp<i!ntc  shoulder.  The  nfiection  li> 
liable  to  be  of  long  duration,  the  spasm  continuing  fur  nmny  wct'hs, 
with  varying  degrees  of  inicriHity.      It  usually  rclaxc*  during  sleep. 

It  may  Iw  pR>ilu(v<l  by  any  vnlunuiry  effort,  e-siKt-iully  the  acta  of 
reading  or  looking  fixedly  at  any  object  which  involves  tlie  voluntary 
fixation  of  the  httad  or  eycj^.  Aa  eucb  a  fixation  may  be  a  nectaaary 
act  in  the  puri-uit  of  a  profe.-wion  or  work,  Cruchet,'  whose  studies  of 
torijoollis  ar«  tlie  mostcomploie,  ha*  classitied  thfj*c  ca-ies  together  and 
calls  them  the  "pi-ofeHsioiuil  tyi»e."  lie  thus  likena  them  i»i  writers' 
cramp  and  other  occupation  upuroeefl.  (Hee  |iage  829.)  He  affirms 
that  in  Uiese  cases  the  spusm  occurs  imty  when  the  niu.fcle**  of  the  neck 
■CmolMl.     TnUUdfliTarticolu.     Uaaoa  A  Cic  Pltru,  1W7. 
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are  called  intu  ae(iou  by  tlic  effort  to  hoM  the  head  steady,  as  in  fixing 
hmd  and  eyes  on  any  fine  manual  work  or  writinf;:.  In  this  class  nf 
cases  he  says  tliere  is  no  i4])a.<ni  wlieu  the  head  is  at  reet,  and  he  tiiua 
distinguishes  this  type  from  others. 

Fatients  sometimes  finil  that  thera  is  some  point  upon  the  neok  or 
head,  pressun?  upmi  which  will  tetnpurarily  arrest  the  spasm,  and  they 
nre  iiu-liiuil  to  pi-«HhiiH^  prf.ssnn>  u|i(iii  tins  jMiint  i-illu^r  hy  n'>iting  tlit; 
bead  upon  the  biiek  of  tlie  elmir  tir  lying  witli  tlie  support  of  a  pillow 
or  coniprcsi^iag  this  point  by  t!ie  liand.  Cruchet  holds  that  when  this 
is  so,  the  case  must  be  classed  with  the  ticj*,  and  he  attempts  to  estiib- 
lish  a  "  ment:d  type "  of  torticiollis,  in  whieh  the  siMiHtn  is  rather  a 
paycho-motor  act.  Briasaud  had  previously  disthigiiishe*!  a  form  of 
tonieollis  which  he  termed  hysterioal  or  nientid  lM>ranso  of  the  fact  that 
some  insignifiejiiit  act  would  arn«t  tJic  s|)asn)  by  |H^rsii;ision,  and  in  sut;h 
tsi«w  he  found  hypntrtio  suggi'stiiiri  of  use.  P^lr  one  ]Hitii>iit  wlin  had 
a  serious  form  of  spasmwlic  torticollis  which  failed  to  respond  to  any 
treatment  I  devised  a  mechauiad  uppanittis  containing  a  lever  which 
pushed  a  pad  against  the  lower  part  of  the  occiput  upon  the  lell  si<Ief 
which  pad  could  be  made  to  pro^s  more  Grmly  by  a  movement  of 
a<)ihictir>n  of  his  arm,  and  this  apparatus  was  worn  for  many  montlis 
with  great  relief. 

The  spasm  im  not-,  as  a  rule,  aireom|iaiiied  by  any  paiu  or  by  any  sen- 
sory disturljiuicea,  though  the  muscles  may  become  wearipcl  by  their 
constaul  cuntractiou  and  may  feel  tired  and  stiff.  Occjijiioiuilly  there 
is  acute  neuralgia  in  the  back  of  the  neck  or  in  the  ocelpitjtl  nerve. 
Cnichet  considers  the.-«e  cases  as  n-Bcx  in  origin  and  cites  instances  in 
which  relief  of  tlie  neuralgia  by  division  of  some  branch  of  the  oixiipital 
nerve  has  cured  the  s|)uijm.  Curshmann  has  recorded  a  case  due  to 
irritation  of  the  luiditorv  nerve. 

The  act  of  walking  or  talking  may  intensify  tlic  spasm,  and  any 
attempt  at  effort  of  the  arms  occasionally  is  attended  by  an  increase  in 
the  oontraetions.  Thus  one  patient  at  pnwent  nnder  my  observation 
is  prevented  from  writing  by  the  ocenrrenee  of  the  HiMism.  Tlie  musides 
that  are  afftHilinl  may  Im*  seen  and  felt  to  oontraet,  but  sliow  uo  changes 
to  the  electrit'al  reaction. 

The  s|>asm  may  extend  from  tiie  stemomastoid  and  trapezius  muscles 
to  any  or  all  of  the  deeper  muscles  moving  the  head.  The  splenina 
is  affected  in  many  cases,  and  in  a  few  cases  the  deeiK'r  muscles  of  the 
back  of  the  neck  arc  all  involve*!  in  tlie  r*|iasm.  Under  these  circum- 
stances it  is  not  unusual  for  the  spasm  to  extend  (o  the  op|K>site  side 
or  to  affect  the  superficial  muscles  on  one  side  and  the  deeper  muscles 
on  the  other,  which  act  conjointly  in  turning  tlie  head.  Sjr'mmctrical 
raus«dc«  an-  ran-Iy  afft-etwl.  If  tliey  are  they  usually  act  in  harmony, 
pnxluciiig  a  throwing  of  the  hawl  Ibrwani  upon  the  clicst  or  a  turn- 
ing of  it  liackwanl  and  an  elevation  of  tlie  chin.  Somclimes  in  seri- 
ous cases  of  long  duration  tlie  spasm  extends  to  the  muaelcs  moving 
the  shoulder,  tlie  rhomboids,  the  levator  anguli  scapula,  or  the  ser- 
ratus  or  pfH^torals ;  and  in  tliese  cases  movements  of  the  arm  are  fre- 
quently associated  with  those  of  tlie  head,     (See  Fig.  '2Hii.)    The  arm 
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may  be  addtictLtl  uud  ll(-x(!<l,  wri^t  mid  lingera  flexed,  or  it  may  he 
lliruwii  bafrkwuni  Ix-liitul  the  IkaIv.  OftuisioiiaHy  ilif-w  s|kimiiui  be- 
come 80  iutoiise  that  the  luiif^Ie?  of  the  bock  are  al*i  implii-iited,  and 
the  patient  is  no  lonpcr  able  to  walk  in  an  npri^ht  position  and  even 
while  lying  down  i»  drawn  around  to  one  aide,  the  curve  of  the  sptae 
bein^  ronvex  toward  the  unafl'ected  side.  Thia  I  have  seen  iu  one 
chponio  case  which  hi(^tP<l  for  five  yearg  and  resisted  all  forms  of  treat- 
ment iDelmlin^  division  i»f  the  eleventh  nerve.  In  ™«es  where  the 
heat!  is  thrown  K-n-kwanl  by  iHintrsiciion  of  (he  trap<*zii  tliere  is  an 
associated  movenieiit  of  the  frontulii«  muHcle^  and  then  the  patient  not 
only  elevates  the  chin  bnt  has  the  Hp|»eiimnc:e  of  looking  upward 
forcibly,  the  eyebrows  beinjr  raieed.  As  time  poes  on  the  niu.«clefl 
that  are  affected  incren.4e  in  sixe  on  acconnt  of  their  constant  exercise, 
so  that  the  neck  I)ei*nm6s  perceptibly  larprer. 

The  course  of  the  disease  w  a  chronic  one.  The  spasm  begins  in 
slight  degree,  ineif:tMes  iu   iutensity,  In    fri>i|ii<.>Mev   itf  iitta<*k  and   in 

dunilion  of  attack,  bo  that  within 

rio.  300.  three    months   of    the    onset    tljo 

patient's  life  becomes  a  burden  and 

ill!  oc4m(>ntirin  has  fotK-:ilvandiined. 

I II  ji   few  (Misos  after  u  period  of 

two  or  thriN-   months  the  spasms 

gnidiiiilly   diniiutsh   in    fnxjuency 

and  cease,  but  they  are  particu- 

l;irly  liable  tn  recur  from  time  to 

liriU',and  these  patients  sufli-r  from 

ullaeks    of    sjiasmoiliu    (orticollia 

dmuighout  their  lives.     The  tlis- 

^  ^  eiise  miiy  occur  atter  any  Illness. 

^^^  ■  III  many  eases  it  continues  forover 

^^V* '  ^  V  uyi'arwith  Utile  iiiterniissiou,M'tme- 

^^^^  ^         i  times  being  moderate  in  di^gree,  at 

^^^^B'  r     J  other  times  increasing  in  intensity. 

^^^^V  I  Kvm  the  more  seven'  ceases  occa- 

'^^m^m  (    M  Hiunally  recover,  the  spasms  gradu- 

i^^^ w  p™  idly  srd>slding  and  Bnally  disa^v 

p'uring.  It  is  not  attcmknl  by 
etinvulsions  or  by  cortical  epilepsy, 
though  I  have  occasionally  seen  it 
accfimpiinicil  by  consltlend^le  men- 
tal agitaUon,  a  distinctly  hysterical  mental  condition  developing  as  a 
result  of  the  irritation  of  tlie  continuous  spiisni. 

Caaen  reoordwi  by  Brodic  and  Gowei-s  in  which  the  spasra  ceoeed  dur- 
ing an  attack  of  insanity  are  interesting. 

Tlien*  are  no  paiJiolngical  obs«»r\*ations  to  determine  the  exact 
cause  of  tfirticoUis.  The  disease  is  not  primarily  muscular  nor  is  it 
to  be  aacrilied  to  any  lesifm  of  the  eleventli  nerve  or  motor  nerves  to 
the  muacles,  inusmueh  a-s  irritation  of  the  motor  oerves  does  not 
osase  ^Msm.     It  may  be  regurdeil  as  reflex  in  Bome  cues,  like  facial 
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and  blepharo^pa-sm,  as  the  result  of  a  sensory  irritation  in  »omo 
one  of  the  eeosoiy  ner\'eR  of  tho  nci^k.  In  tlu^ft^;  c-ascji  tieuml^':)  nmy 
placode  the  attack.  It  him  ]mvn  kiiowu  to  (K^ciir  ae  tliu  early  ttymptom 
in  spinal  i^iritw  aiul  in  nufnin^itis  nr  tumors  of  tlie  upjH^r  part  of  the 
gpinal  cpnl.  In  the  vast  majority  of  the  imsos  no  vuuse  can  be  a*oer- 
taiued.  The  hyiX-itlietiis  of  a  eortieal  origin  of  tliis  spaHm  rewuvea 
a  certain  amount  of  support  from  thi-  fac-t  that  iJie  movements  are  *|nite 
similar  to  those  prwiueed  by  volitiouul  cflurt,  aud  in  many  ca>*s  mus- 
cles which  lie  upon  opposite  mde^  of  the  bodyj  and  an:  isuppHeil  by 
various  nerves,  join  to  produce  the  movement.  The  faet  that  the  eyes 
an-  not  une^mimouly  turned  involuntarily  to  the  side  lowjinl  which 
the  fare  looks  imd  lliat  the  eyebrows  are  elevattnl  when  the  head  is 
tunicd  upward  suppurtt*  this  bytwihesis.  When  the  arm  is  involved 
tiie  niotiouH  proiliiecd  are  stieh  aa  would  \)c  prtnluoed  in  a  normal  in- 
dividual straining  to  move  the  head  in  an  extreme  jnwition  of  n>tatiuii. 
Anyone  can  substimtiaie  this  fact  who  makes  extreme  voliintnry  eflorta 
to  turn  llie  ia-ail  fnim  ^iile  to  side. 

Ztiology.  —  The  disease  is  moi-e  common  in  wnmi-n  than  in  men. 
It  (XTiirs  in  ailult  life  l>elweeu  thirty  and  fifty  years,  though  no  age  is 
entirely  exempt.  It  usually  oeeurs  in  persons  pr<.'<lis[H>st'd  to  nervoUB 
disease  by  inheritance  or  subject  to  other  furuis  of  nervctus  idfection, 
guch  as  neurasthenia,  migmiue,  or  psychosis.  It  is  oot  analogous  to 
chorea  nor  does  it  follow  attacks  of  chorea  or  facial  dc.  Occasionally 
It  has  beeu  known  to  develop  after  a  tall  or -an  injury  in  which  the 
he:ul  wjw  forcibly  tsvistcd.  It  has  Ik^ii  known  to  i>efiir  after  ex(io«ure 
to  cold  and  after  uii  attack  <»f  rhctmialism  in  the  muscles  of  the  neck. 
It  has  been  known  to  follow  otitis  media  and  distiase  of  the  vestibule 
aiid  labyrinth,  and  in  very  many  cases  s<ime  defect  of  vision  has  Iwen 
discovered  which  indicates  that  eyestrain  may  be  a  factor.  It  has  been 
:Lscrlb(tl  to  insufliciencv  of  the  ocular  muscles  and  also  to  myopia  aii<l 
hypemietropia.  Both  tlicm>  conditions  UMd<>ul>t4-<lly  cause  an  involun- 
tary straining  of  the  muscles  of  the  nin^k  in  the  act  of  vision,  luid  mreip- 
ital  headache.  None  of  these  causes,  however,  seems  to  nie  of  sufficient 
moment  to  originate  the  distasc.  I  am  disposed  to  regard  it  as  usually 
a  corticid  affection  dependent  u|>on  some  irritating  cause  actinf;:  u|>on 
the  cortical  i-eutres  which  ini»ve  the  head.  This  irritating  cause  may 
be  exhaustion  from  vtduntary  overaetlon  of  the  mnscles  consequent 
n|>on  defects  of  vision,  and  it  amy  be  ei>nsidered  as  an  affection  anal- 
ogous t<»  the  many  forms  of  occupaition  neuroses.  If  tins  (lieoty  is 
aceeptwl  the  lunetional  disturbance  is  to  Ix-  locate»I  in  the  entire  ner- 
vous mechanism  involved  in  the  movement  of  the  licjid,  the  sensory 
elements  and  the  motor  elements  being  equally  involved  and  tlm>wn 
into  a  state  of  hy|>ersensitivenea8  which  results  in  slight  sen^dons  pro- 
ducing nudue  movcment>i. 

Frof^iosis. — The  prognosis  in  wr^'iiw^k  must  Ik-  given  with  great 
caution,  :l«  the  history  of  various  eases  shows  such  varied  i^iunie. 
The  more  sudden  the  onset,  tlie  more  intense  tlie  spasm,  the  more 
widespread  the  distribution,  and  the  longer  itti  duration  the  worse  tlie 
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prognosis.  The  younger  the  patieDt,  the  iasa  severe  Uie  iifTc^tion,  tlie 
creator  the  interval  hetwi'on  attaclcs,  and  the  leas  the  discomfort 
appreciattti  lh('  mcire  lik».'!y  in  n^cnvrrv. 

Treatment.  — The  treatUK'nt  uf  UjiticoUis  {&  uiisiilistUctory  I»ecause 
we  uiv  ignomiit  of  the  (aiuse  of  the  disciise.  Vuriouh  forms  of  ner\'c 
scdaiiveu  have  lieeu  usih\.  I  have  fuimd  hut  little  relief  from  large 
d(j6e8  of  bnuiiide  or  from  bromide  and  ehloral.  Valcriannto  of  zinc 
and  njKifwtida  have  given  somewhnt  Ix'ttiT  re^idts,  hut  the  Ik'sI  eflV-ctn 
have  been  obtained  from  lar^e  domn  of  tincture  of  belladonna,  whieh 
may  be  pnidiially  increased  up  to  full  physiolo^cal  effect  and  iistLtlly 
caUKc  a  dJKtinct  Inipniveineiit  in  the  eimdilion.  CNtnn:d>ii(  indica  has 
also  l«*en  of  wmie  wr\'i(!e  in  the  irejitnient  of  this  afTeclton.  When 
the  epiisiu  it;  very  severe  and  cjuwes  ^;n5tt  distress  opium  in  some  fnmi 
may  \k  iwed,  in  the  extreme  cases  by  hy[mdcmiie  injeetions  of  mor- 
phine. Thi»  usually  pvej^  eousidemblo  ]\-)tef.  but  nn fortunately  leads 
to  the  morphine  habit,  to  which  sevend  of  my  [Hitientfi  liave  succumbed. 
Hj-]H>dormie  injeetions  of  atropine,  y^  ^rain  increuuHMl  slowly  up  to 
j'ff  Rraiii  i»ni'e  tlaily,  Into  the  trHisetiH*  affeuti^l  have  given  n-lief  in  Aonic 
ca.si'fl,  but  have  faileti  in  others.  Kleclrieity  has  no  efleot  whatever. 
If  it  is  Irleil  it  tihuiild  Iw  in  the  fnrni  of  a  mihl,  eoutinuotis  galvanic 
current,  as  it  i«  futile  to  proiluce  contnK'lionf?  in  musch-d  already  in  a 
state  of  spasuL  Attempts  to  strengtlitn  the  "i|ip<wing  muscles  by  eleo- 
tricai  exer<'i.-Mi  should  not  be  made,  for  even  the  greatest  voluntary  con- 
traction in  the  healtliy  muaclea  is  incapable  of  overcoming  the  involun- 
tary spasm.  CViunter-irri  tilt  ion  to  the  iiack  of  the  act'k  by  mt-ans  of 
blisters  and  by  tlie  actual  cautery  not  nnamminnly  give.s  a  eenain 
amount  of  temjMinir\*  n-lief  and  may  lie  used  fre«juently  if  the  skin  be 
not  injured.  MecliaiiicjU  supports  of  all  sorts  are  iuvoluutarily  sought 
for  by  the  patient,  and  apparatus  oiiiy  be  devised  for  producing  a  con- 
stant; supjMirt  of  the  head,  a  rod  carrying  a  pad  being  attached  to  a 
oornet  and  thus  held  in  pot^ition. 

Tortti-ollis  haa  U-en  tntatod  by  Burgeons  by  division  of  tlie  tendons 
of  tlie  rausclea.  Tliis  affords  temporary  ndief,  but  does  not  slop  the 
Bpasm,  which  returns  as  sooa  as  the  tendons  have  united.  It  tias  also 
been  treated  by  ilivision  or  bv  cutting  out  a  |iorLion  of  tlie  eleventh 
nerve  where  it  enters  the  8ternonia*ttoid  muscle,  or  deep  in  the  neck 
just  at  its  exit  from  the  ffkidl.  These  measures  certainly  i>top  the 
spasm  in  the  niuscles  »nppliod  by  the  nerve  divided,  but  very  uften 
after  tlie  division  of  the  nerve  the  motion  continues,  and  then  it  is  dis- 
eoveretJ  that  tlie  musi^les  lying  deep  in  the  ntn^k  u|Mm  the  Kinie  side  or 
npon  tlie  opposite  side  have  originally  ht^n  affecixH.]  by  the  spasm. 
Keen  has  <lividc<l  the  upper  four  cervical  nerves  in  cfPtrts  to  pandyn* 
tiiese  deeper  muscles,  an  operation  involving  considerable  diilicully  on 
aooouut  of  hemorrhage  and  ou  acooont  of  Uie  depth  to  which  the  woond 
roust  be  carrie<l.  In  some  cases  this  has  given  relief,  but  afti-r  the 
nerves  Imvi-  n'gi.'ueniti?d  the  sp:tsm  has  relumed.  In  a  dlfic-uasion 
before  the  American  Neurolotrirail  Association  in  IMfl"  the  consfiisiis 
of  opinion  wjis  against  surgical  tn.-:»Uiwnl,  yet  all  agreed  that  it  ofibrded 
the  only  prospect  of  temporary  relief  in  ecvere  caaes. 


PASAMYOCLOSVS  MVLTIPLSS, 


799 


SPASMODIC  TORTIPXLVIS. 

A  npiimim  of  the  niiiRoIes  attarho<)  tu  the  pelvis,  musing  pei'iiliur 
postiirvs  oil  staiulin^  iin»I  a  vny  invpilnr  gnit,  with  twistiiii;  oi'  ihe 
tnmk,  bcnditij;  of  tlit'  h*v\y  nml  in  extrt-iiie  ciisfs  u  tt'iuleucy  to  walk 
on  "  all  fours "  has  been  described  by  various  writere  ^  under  the 
names  of  tortipelvis,  dyt^hat^ia  lonlotica,  and  dvAtoma  mu^^culnrum 
dcformiLiiA.  When  n-ciiritlH'iit  tlif  Kp:if<mi4  cciUH'.  On  ftltfinptlng  to 
walk  tln-y  !ip|H.'ar,  thnnviiif;  the  halimoe  out  uiid  Icudin}^  to  ifnuirUaLiIe 
pasitioitt)  and  utlinns,  wlticli  iiri>  ki>  rxtnuinJiiuiry  oh  to  lead  Ui  the  idea 
of  inlentioiiul  sitnulution  of  disease.  Several  sncli  castw  have  been 
eousideri-"!  hysteriad,  a  siisploion  cmfiriued  by  the  snocess  of  trvatment 
by  suggestion.  The  «ymptom  is  not  aUied  to  athetosis,  Ijecause  it 
ccnsei*  witli  vohmtary  effort.  It  Is  not  atteudwi  by  paralysis,  eleetrical 
cliange,  anawihcsta  or  jiemianent  deformity.  OiMasionally  the  miis<>les 
of  the  arms  and  trunk  ure  also  invoIve<l  in  the  spasm.  In  ()p{)en- 
helni's  ("AM-H  (be  rcflfxes  were  diiuinisbinl  ami  tlie  muwles  seemed  to 
laek  u  pro|>er  tone.  The  condition  is  to  be  grouped  with  the  ties,  but 
because  of  its  |>eculiar  ty[)c  has  received  a  special  name. 


PARAMYOCLONUS  MULTIPLEX. 

Paramyot-lonus  multiplex  is  a  spiisnnodic  atteetion  of  the  musnular 
^stem,  oiTurring  hiluumilly  iu  symmt^trically  sitUiittnl  muscles  attached 
At  one  or  lH>rh  ends  to  the  tiniuk,  and  in  mus<^-h*-s  wtutde  function  is  os- 

siatei]  wilh  lliese,  i!ori»i»-ting  of  a  heries  of  violent  ch»nit^  sjKi^ms  of  eon- 

iemble  rapidity  and  !*everity,  ociurring  only  at  inten-aU;  and  associ- 
ated with  :&scicular  tremors  of  cite  affected  muscles,  persisLiug  duriofr  tJie 
int«n'al  betwrntn  the  spasms.  It  is  not  accompanied  by  any  distur- 
bance of  sensory  or  motor  functions,  excepting  by  an  inere;isi'  of  the 
HU]i«Tfirial  and  dei^p  reflexes.  The  spasms  can  be  excited  by  irritation 
oi'  the  hkiii  or  UmhIoiih. 

The  eautuition  is  uuccrtain;  fright  and  anxiety  or  muscular  strain 
in  litlirig  wcightM  nr  walking  have  preitHled  the  onset  in  siune  cases. 
MalcM  ill  adult  life  are  more  commonly  affectinl. 

Symptoms. — The  i^ymptorns  are  quite  characteristic.  The  spusnis 
are  bilateral  and  symmetrical.  They  are  limited  to  certain  muscles. 
lu  many  cases  thv  quadriceps  femoris  and  flexors  of  the  leg,  and  tlie 
so-called  upper  arm  group  of  muscles,  tlie  deltoid,  biwps,  and  nujiinator 
longus,  wen?  affected.  In  some  cafce  the  muscles  of  the  Inn-k  Here 
involvwl,  and  tlu'  museh*  of  the  neck  contracted.  In  a  (ew  cjiscs  the 
glutei  aud  the  tacc  and  (he  diapliragm  were  involved.  In  no  case 
have  the  muscles  of  the  hands  or  forearms,  of  the  feet  or  legs  Ijcen 
affetttefl.  The  usual  limitation  of  tlie  s|Kisni  to  the  body  muscles -witli 
tliotte  of  the  lliighs  and  arms  is  verv  uoliceable. 

The  ehnraoler  of  the  spasm  is  also  characteristic.     It  is  a  rapidly 

'  Loaituliy,  Joor.  Nerv.  >nd  Meat.  DJaeoM,  J9W,  p.  33.  Oppenhetm,  XwiroL  Ctai- 
Ir»lW.,  1911,  p.  iOR 
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repented  clonio  spnsm  occurring:  nt  intervals.  In  six  cases,  the  rate 
of  eriutniction  luiK  liwii  rnnnted.  It  has  variod  from  50  pt-r  minute 
to  180  per  miuute.  In  one  of  my  oasps  it  was  iibout  90.  It  is  not  a 
sudilen,  singlp  im'{;Til;ir  niiL-w.-uhir  rtmtnu'tinn,  tike  thitt  of  t-horea,  hut 
appears  to  be  iilways  biktenil  uad  to  iuvolvc  sevcnil  miLsi'lira  of  a 
phyeiolopiciil  group  ut  ooee,  thus  resulting  in  a  scrie**  of  movements, 
any  one  of  which  can  be  voIuutai'Uy  made.  In  wveml  eases  a  tunic 
etMitraelion  hati  ociurred  in  one  or  more  of  the  muftcleit  affected,  before 
or  during  tht;  chniii!  sfi/.uri!.  In  one  of  my  camsB  the  spasm  of  tl»e 
dluplmigni  was  tonic  for  «nie-t'ightli  to  oiie-»|narU'r  of  a  niinnle  during 
Ciu;n  attack,  and  in  the  early  attaeks,  the  8[Hu<ms  of  the  liack  were  tonic 
for  some  se^-utids.  The  rloitic  rontraetions  continue,  wliim  once  «el  op, 
for  a  varyiuj;  time,  from  half  a  miuuto  to  ten  minutes,  and  are  ijuiv 
oeedc<l  by  a  complete  inter\'al  of  freedom  from  f^pai^m.  This  interval 
varies  from  half  an  hour  to  about  one  week.  Durinjr  the  spasm  itM>lf, 
the  resulting  movements  are  of  a  very  violent  nntun*.  The  head  U 
thniwn  iihoiil.  by  the  niovemenlft  of  the  ImnIv,  rendering  the  pnlient 
dizzy.  The  body  is  tossed  about  in  the  chair,  so  that  there  seems  to 
be  danger  of  the  patient  Infing  thnjwn  out  U|M>n  the  fl*H)r.  If  the 
spasm  (H.'eur»  while  he  is  walking,  he  )»  quite  liable  to  be  thrown  down. 
But  iim  violence  is  not  idways  present  —  for  in  two  cases  the  epaflma 
were  never  severe  enough  to  (^ujh;  a  movement  of  the  Joints,  and  were 
only  obfiei-ved  when  llic  luitient  was  strippetl  —  Ix-ing  then  of  the  nature 
of  a  fa«eiculur  twitchiug.  lu  oue  ease,  such  a  fascicular  muwular 
twit<-hing  was  occasionally  seen  during  the  intervals  in  the  mtisclea  of 
the  back  and  the  |)eelonilH. 

In  the  majority  of  the  ea««,  any  tapping  of  the  tendons  or  any  irri- 
tation of  till-  skin  was  suflicient  lo  pnKlnce  u  sputum.  This  seems  to  be 
an  important  p<iint,  for  I  am  not  aware  that  it  lias  be«u  observed  in 
hysterical  or  rhoreie  s|»a8ms.  It  is  true  (hat,  in  hysterical  cases,  c«r^ 
tain  zones  or  ureas  can  occasionally  Ije  fouud  on  the  b«»dy,  irntjition  of 
which  may  cause  or  may  arrest  tlie  attack.  But  in  this  condition  the 
spasm  is  pnMluced  by  irritation  anywhere  on  tiie  skin — or  by  tjipping 
the  tendons  at  the  knee  aiKi  ankle  —  and  was  not  asAiK'iated  with  dift- 
tnrbanei's  of  sensitlon,  whitih  are  elmract4>ristir  of  hysterical  zones. 
Tlie  knee-jerk  has  been  increased  in  about  wie-half  nf  the  eases.  The 
skill  reflexes  were  also  increased  in  some  eases.  Mental  excitement 
seems  to  have  predisposeil  to  tlie  onset  of  the  spasm  in  three  oasee. 
Had  the  ilisejise  l>eea  hysterical  in  nattirc,  this  wouhl  proluibly  ha%*e 
been  ol^serveil  in  a  larger  proportion.  Voluntary  effort  slopped  the 
spasm  in  four  cas>*.'S  and  made  it  wirse  in  three  cases.  Had  the  dts- 
e;u«e  lM«n  hysti-rical,  volition  would  pn^Mhly  not  have  indueiioeil  it 
favorably  in  the  majority  of  leases.  The  spasm  has  ceased  during  sleep 
in  four  cases,  but  has  continued  iu  one  case. 

In  none  of  the  c!is<^s  have  oonsciousne-ss,  motion,  sensation,  coflrdl- 
natioD,  or  electric  excitability  been  in  any  way  afleiited  — -an  important 
negative  tiiet,  siuoo  it  proves  at  once  that  tiie  cxmditinn  is  a  funotitmal 
jicuttims,  and  tnake^  it  very  unlikely  that  it  'a  of  an  epileptic  or  ao 
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hysterical  Duturc.  In  odc  case,  which  died  of  pbthtsiH,  a  i-an'fiil  exiuni- 
nution  by  Professor  Schnltze,  of  Heidelberg,  failed  to  reveal  any  lesion 
oi'  tJie  nrrv'ous  systi'm. 

It  is  evident  from  this  review  of  ihe  symptoniatoli^v  that  the  char- 
acteristics of  the  disease  are  quite  distinct ;  tliat  it  caa  be  differentiated 
frnm  chorea,  from  hysteria,  and  from  epilepi^y.  I«  then;  any  distaee 
known  which  it  at  all  ^imnlatos?  In  ^>  oonrw/xt/",  we  have  an  affec- 
tion ajnaistinp  of  spasmodic  ftmtractions  of  irreRular  intensity  and  fre- 
quency, often  attended  liy  iiitervalB  of  freedom.  The  reeemhlano«  to 
pammyoclonns  multiplex  Is  more  than  fiuperficial,  and  has  hccu  noticed 
by  scvcnd  writers.  But  all  sei-m  to  apn-*'  thiit  in  tic  c<niviilKit'  the  faix^ 
\A  usually  chiefly,  if  not  exclusively,  affe<'tctl ;  thut  the  ciiiitractlons  are 
ofVeu  sinjile  and  uiiLhiteral,  are  liable  to  occur  during  voluutury  motion ; 
tliat  dieir  intensity  Is  not  \'aried,  but  is  quite  uniform ;  that  the  ^pasm 
!h  not  proiluccd  or  increased  by  external  influences ;  and  tliat  it  is 
always  a  ctionlinjite  volitional  motion  which  is  produced.  Oilleft  dc  la 
Tourctte,  it  is  tme,  has  dcwrribed  a  imihuVif  thu  turn  t'onvuMfo,  in  which 
title  he  wishes  to  iiiclmlc  th<isf>  spasmodic  affeptii)n8di'scrll>f>d  by  various 
authors  as  jumping,  coprolalia,  myrlauhit.  But  here  again  there  is  a 
wide  <lifference  frimi  parnmv*x'louus  multiplex.  It  secmjj,  tliereforc,  as 
though  the  disease  must  Iw  regarded  as  distinct  fn>m  tic  cvnrtil^if  and 
IB»  having  a  character  (d*  its  own. 

Tlicre  is  a  condition  described  by  Hemwh  as  chnreji  electrical  which 
in  some  respects  resembles  paramyoclonus.  Henoch  says  thai  in 
chorea  elwtriea  we  Iiave  a  eombimitiyu  of  true  choreic  movements 
witJ»  clonic  tMitchings.  The  patients  are  quiet,  and  lightning-like 
twitches  occur  from  lime  i*i  time,  perhaps  ever}'  five  minutes  or  more 
frequcotly,  e^|iecially  nu  tlie  musilvs  of  tlic  net^k  ami  slumlders. 
There  is  also  seen  a  twitching  of  individual  muscles  whi-n  the  body  is 
naked,  not  sufficient  Ut  move  the  limlw.  These  coutinuc  during 
sleep.  The  diseuse  (Kieurs  between  (he  ages  of  nine  ami  fiflccu,  and  is 
manifestation  of  direct  or  reflex  irritation  of  the  nervous  centres. 
The  spasms  atl'eet  the  head,  hands  and  feet,  and  im])licate  all  the 
voluntary  mu.<<t!les,  including  the  diaphragm  and  hii-ynx,  sn  that  tJic 
patient  m.iy  growl  ami  l>ark.  It  is  evident  tJiat  while  the  elmnictcr 
of  die  s|Kisni  iv.'«njble-A  that  in  paramyuclouusj  the  distribution  of  the 
spasm  is  more  extensive  in  chorea  eleotrica. 

Prognosis.  —  In  reganl  to  the  pmgnosis,  it  may  be  said  that  tlds  is 
favorable.  The  maj(>rity  ot"  the  cases  have  recovered  quite  riipidly 
under  treatment.      In  some  cases,  however,  relapses  have  ocvumitl. 

Treatment. — The  treatment  which  luis  l)een  of  mf»st  *ervice  has 
been  the  application  of  strong  galvanic  enrrents  to  tl»e  spine  and  neek, 
and  ihc  application  of  the  anode  to  sensitive  points  in  case  [hc-«e  exist. 
Many  nerve  sedatives  have  been  used,  and  also  nerve  t^inics.  The 
exact  effect  of  these  seems  tola;  doubtful.  In  my  own  wise,  sedatives, 
tonics,  and  electrical  applitvtions  had  all  Iwen  equally  futile  to  arrest 
the  attacks,  but  the  patient  had  unproved  to  a  considerable  degree 
under  the  varie<l  treatment.  Under  galvanism  to  tlie  spine,  arsenic 
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aud  chloral,  rcnovrry  occurred.     The  h}'pod<>rtiiatic  uw  of  arsenic  in 
the  form  of  eacodylate  of  soda  deserves  a  trial. 

It  is  iiseK'se  tn  discii»^  tin*  nature  of  the  difioase  from  so  few  oafvn 
ns  nn?  lit  nur  ili.sposiil.  It  has  iK-eii  n.^nle<l  an  .1  fiinctiuiial  Tieunjtds, 
and  to  this  iiM  mimt  a^ree,  ImiIK  on  awiimnt  of  the  ahsonot*  of  aay 
Icsioo,  in  ooe  cum;  examined  by  the  mut^t  competent  neuru-patliolopiift 
in  Germany,  and  on  account  of  the  absence  of  tiymptoniB  of  organic 
dift-aw  and  the  nxrovery  of  the  eaflfts.  Whetlicr  it  has  a  central  origin 
and  is  pnidueed  by  11  hyper-exoitability  of  the  brain  or  spinal  eonl, 
induif^d  by  tlie  sudden  vaso-niot4ir  spasm  actiompanying  fright  or 
meittal  or  physieul  stmin,  as  Friedreich  believed,  or  whether  it  nay  lie 
a  reflex  spasm  due  to  some  peripheral  irritation  which,  lH*in)j;  convoyed 
to  tti(_'  spinal  and  nRHhiUary  centn-s,  pn«luccs  the  spasm  reflcxly,  as 
iinotJier  author  has  suggested,  reniaius  for  the  futun;  to  decide. 

MTOOLONUS  EPJLEBSY. 

Tliis  diseaae,  first  dcscrihed  by  Unverricht,  aud  lately  studie*!  by 
Lu»dlK>rg,  is  an  exofx^Hnjfly  rare  affection  combining;  some  of  the 
fcaturt^  of  myoclonus  with  the  wjndiiion  of  epilepsy.  It  is  usually 
foand  in  several  members  of  the  same  family,  though  direct  inheritanoe 
has  not  l)ecn  obser\'ed.  It  begins  in  childhood  and  is  chronic  in  its 
course.  It  begins  as  a  nocturnal  epilepsy  the  attacks  at  first  occur- 
ring but  scldono,  but  later  increasing  in  fi'efpHuiey.  Tlie  [nlient  does 
Dot  always  lose  consciousness;  but  often  awakens  with  a  painful  tonit! 
or  clonic  and  tonic  cramp  in  different  muscles.  Sometimes  rapid  alter- 
nate muscular  contractions  occur  in  the  extreniiltes.  Sometimes  tlie 
contractions  are  so  continnous  as  to  make  the  limb  rigid  as  in  leUtniis, 
Any  attempt  to  move  the  limb  incruast^s  Ute  s|>usm  ami  is  jminrul.  As 
tliesc  attiickt>  increase  in  frequency  n  set^oud  stage  of  the  disejise  is 
reached  in  which  symptoms  persist  between  the  attacks.  A  tremor 
is  always  present,  with  fibrillary  f:is<:icular  contraction  in  the  muscles, 
beginning  in  tlie  hunils  and  gradually  exteiuiiug  to  involve  all  the 
voluntary  muscles  of  the  body.  This  tremor  varies  somewhat  from 
day  to  (Liy,  aud  alternates  with  qnick  lightning-like  twitches  tn  tlic 
various  muscles.  The  tremor  stops  during  sleep.  It  is  incri>as(!tl  by 
effort,  A  g^'uenil  stilVness  aud  rigidity  of  tlie  mu-sch-s  finally  develops. 
The  knee-jerks  are  exaggerated.  An  increase  of  saliva  and  of  perspi- 
ration has  been  noted.  Sensory  symptonos  aro  absent  Afler  some 
years  a  gradual  tailure  of  mental  power  is  observed,  and  hallucinations 
or  states  nf  ex:dt:ition  ur  depression  have  occurred  in  some  cased.  The 
patients  are  finally  confiued  to  bed  and  die  of  cachexia. 

IffYOTONIA  OONOENITA.     THOMSEKB  DISEASE, 

This  disease,  de}«cril)od  in  1 876  by  Tliomscu,'  who  was  hiuim^lf 
affected,  should  Imnlly  be  included  in  a  treatise  on  nervous  diseuaes, 

•  Atcbiv  t  IVjrrh.,  Od.  v't.,  ^  liT* ;  niaa  tid.  tsir.,  a.  VIS. 
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but  may  be  meutioned,  iuugmueb  as  it  produces  u  certain  amount  of 
paralysis.  It  is  a  confienilnl  and  inherited  diseaiie  of  tbe  mu>tcle3, 
oharHolori»>d  by  &  marked  hypertrophy  of  muHcuhir  fibres  and  a 
proliferation  of  the  mniKuilar  niieli'i.  Thn  mu»mkr  fibre-s  differ  in 
Khiipe  from  Uie  normal,  being  more  circular  and  not  polygonal  in 
transverse  see:lion.' 

Symptoms.  —  Tlic  nvroptomsof  the  affeeiion  area  peindiar  rigulily 
of  the  muHeles  (iceiirrin^f  alier  they  hnve  been  at  rest  for  some  time. 
Tho  muscle  ia  so  firmly  eoutraetured  that  the  patient  cannot  overoome 
the  tnnio  ^pasm,  and  hence  moves  M'lth  great  diffieulty  until  the  spaiim 
rt^liixes.  All  the  niuscles  of  die  IwmIv  may  Iw  aflw-led,  and  hence 
widkiiig,  riiiiiiiii^,  and  the  use  of  Uie  hands  are  ver}'  much  ham|H-ri«l. 
The  ijuick  conii«_'nsatory  and  automatic  mnvcments  noeessary  in  order 
to  pruHerve  the  halauue  are  so  markedly  interfered  with  that  these 
patients  iMiustantly  lotMf  ttieir  eijuiltbrium  and  are  liable  to  falls.  By 
repeatetl  attempts  at  movement  and  by  ctjnstant  exercise  tltese  mu^les 
may  be  limliered  up,  !«o  Uiut  at  tbe  cud  of  a  lon^  walk  thew  patients 
may  walk  in  a  normal  manner,  but  any  period  of  rest  or  the  onlinar}* 
real  of  nijrht  is  always  followed  by  a  renewal  of  tbe  hard  mntraction 
of  tbe  mn-H'U'A.  Patienta  are  hampered  all  their  liviTi  by  this  abnomiul 
rigidity.  Cold  or  damp  weather,  eold  baths,  great  mental  exeitement, 
and  ijudden  seuiKiry  trnpre^si^aiN  ait;  s;iid  to  increuw  the  degree  of  the 
9|»asm.  Active  exercises  decrease  it.  The  patients  have  no  otlier 
symptoms  whatever,  ami  hence  the  discos  cannot  lie  mistaken  for 
anything  elrtc.  Tin*  ehH-triral  eontraetilily  in  the  niiwlea  is  distinctly 
altered,  a  tonic  i-ontraclion  being  produce*!  by  fantdie  excilenienl,  and 
the  reaction  of  degeneration  being  discovered  on  galvanic  examination. 
Erb  descrilMw  undulating  rhytlimi(»l  contractions  stitrting  from  the 
catliode  and  passing  to  tbe  an<Kle.  Mechanical  excitability  is  increased, 
percussion  of  the  musrle  prmbicing  a  aliar])  contraction  of  the  muscle 
which  remains  for  some  time  (Rflin.'n  to  twenty  wtrotidN),  pnj<iucing  a 
groove  up«m  the  skin.  Pressure  upon  the  musi-les  will  also  produce  a 
firm  coutraction.  As  but  thirty  c:ik«'F4  Imvc  lie<^n  n-cnrdetl  in  literature 
up  to  the  prcfH'ut  time,  the  affwti'm  may  be  considered  mtlicr  a 
curioaity.     There  is  do  kuowu  treutmeuL 

'Jacobj,  Jnumal  nf  XotdiusiuI  MenUl  Diieww,  March,  18S7. 


CHAPTER  XLVIl. 

TETANY. 

Tetaky  ts  a  siiasniiHlic  nffi^trtion  of  the  muaoIo«  of  Uie  extremities, 
uttendt-*!  by  a  (-■hanictoristic  ami  abiiorauil  excitjibility  of  both  mu<7cle8 
and  nerves  Co  mwhauicid  and  ekt'trit^l  Ntimulation. 

Etiology. —  It  h  a  ditw^jw  usually  obwrved  in  cbildreu,  aud  hoys 
are  more  subject  u>  it  than  girls.  It  may  occur,  however^  in  sdult 
life,  rarely,  if  ever,  in  old  age.  It  JH  proliably  a  t^isic  ueunMis,  due 
to  llie  pa-senif  in  the  blmul  of  6>mw  priKliiet  of  gastric  or  intciiliDal 
indigi:>:^(ii:in.  It  is  nio^t  conunon  in  childroa  suffering  from  rickets, 
and  ii»iiLt1ty  develops  in  thu  spring  montlis^  in  children  who  liaye  a 
poor  digeatiun.  It  nmy  ocx;nr  in  connection  with  severe  dxarrhtea ; 
with  gastric  dilatittloa  and  gastro-enteritis  ;  with  the  existence  of  iute#- 
tinnl  worms  ;  an4l  sumcrime-s  aftrr  typhftiil  ami  other  infectious  fevers. 
In  adults,  it  may  iKJcur  as  a  complication  of  pregnancy,  or  with  lacta- 
tion. It  luiM  tieen  sten  aOi^r  jKiiNining  with  ('hhiroforin,  morjihiiie, 
ergot  ami  lead.  It  may  develop  in  patients  who  have  liad  the  tliyroid 
gland  removed.  It  i>c<!tirs  us  an  epidemic  in  the  spring  in  Austria, 
and  ohieHy  among  shwmakers  and  tailors.  A  similar  epidemic  has 
been  observed  in  New  York.  This  is  probably  due  to  a  poison  taken 
inm  the  sv?(t'-ni  fn>m  some  article  used  in  tlieir  tnuleA. 

Symptoms.  —  The  disease  Ix'gins  with  numbness  and  pnraa^thesiie 
of  the  hands  and  fwt,  attended  by  burning  sensations.  Then  suddenly 
the  spasni«»lie  eontraciiiwis  of  the  Iiands  and  f(iet  appear.  TIjc  thomb 
aud  fingers  are  closely  pressed  together  at  tlieir  tips,  making  llie  hand 
assume  a  c«>ne  shape,  tliough  sometimes  the  thumb  is  flexed  in  the  palm. 
Or  the  hand  may  assume  the  claw  shape  .teen  in  progrenive  miwcolsr 
atmphy.  The  wrist  is  flexed  and  adilu»rted,  ana  the  forearm  is  held 
across  the  chi-st  by  tlie  flexion  of  the  ellwjw  and  ailduction  of  the  arm. 
Both  arms  are  ec|iinlly  affected.  The  feet  share  in  the  spasm,  being 
arche^l  and  inverted,  the  ankles  exteudiKl  and  the  legs  held  in  rigid 
cxlen.si<m.  In  a  lew  cases  tlic  trunk  is  affected,  die  bo*ly  being  bent 
forvrord,  as  a  rule.  Ocuu^ionally  the  Jaw  la  fixed,  aud  the  facial  mu^ 
clee  become  rigid :  the  muscles  of  tlie  pharynx,  larvnx  and  tongue 
.may  also  bo  thrown  into  a  spasm.  Convergent  strabismus  has  been 
d1»w>r\*ed.  The  niU!*4-h'S  nf  respiration  are  seldom  invtilved.  The 
extent  oi'  the  spusm  differs  in  different  ca8i>» ;  in  some  it  is  limited  to 
till'  hands;  in  others  it  involves  many  mus»'les.  The  intpiwity  of  th* 
spasm  varies^  It  nuiy  last  only  a  few  minutea,  and  be  so  slight  that 
voluntary  effort  can  overcome  JL     In  other  cases  it  lasts  kmgeri  ewa 
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Beveral  days,  aud  the  spasm  is  eo  severe  tliat  no  force  from  without 
can  stop  it.  It  comes  on  sndrleiily  and  subsides  jfmdually,  but  recurs 
in  a  series  of  attaeJcs.     The  spaiiu  is  attended  by  juiiii  iu  the  musdes. 

In  a  patient  suffering  from  the  disease,  pre^ure  on  any  nerve  or 
plexus  will  pro<Jnee  at  onra  a  Rpi»sm  (Trousseau's  phenomenon).  A 
galvunic  eurreot  passed  through  the  nerve  will  cause  tetanus  of  the 
miiMdes  iiiHleiu]  of  a  single  enittnictiotij  and  liie  ett-etric  n^nttlfiii  is 
altered,  anodal  openiug  contraction  bciiifc  greater  thiiu  rathodal  ckiNurc 
eontraetiou  (Erb's  pheuouiuuuu)^  jwrcussiou  of  liie  motor  nerves  will 
start  a  spasm  (Chvosteck^s  symptom),  and  either  percussion  or  elec- 
trical stimulation  of  tlie  sensory  nerves  may  start  a  sjuism  (ILttl'man's 
Bymptora).  'Fliere  it  no  loss  of  si'usation.  In  some  eases  rinhu-ss  and 
oedema  of  the  haudtt  and  feet,  an  excessive  sweiiting,  or  a  hu^n  of  the 
nails  has  been  observetl.  Tlie  attack  may  be  atteiiiUH.1  by  a  rise  of 
temiMTatnrc  ami  a  rapid  jtiilse. 

The  duration  of  an  atlack  varies  from  one  day  to  several  mouths ; 
the  spasms  may  occur  only  at  long  intervals,  but  the  peculiar  sensitive- 
ness of  the  nerves  may  last  for  a  long  time. 

FrognOBis. —  The  prognosis  isgixxl  in  the  majority  of  cases.  WhoJi 
it  occurs  after  thyroidectomy,  or  when  the  grastro-cnteritis  is  compli- 
rated  with  dihitiit'roii  of  the  stomach,  the  cnse  may  1}e  pro1oiigi;d  nitd 
may  t>c  fatal.  It  is  occasionally  iatul  In  uliildren,  but  usually  because 
of  the  condition  of  the  digestive  tnict. 

Treatment.  —  As  the  disease  is  due  to  a  poison,  it  is  wise  to  l)egin 
trratmenl  by  free  pui-gation  with  castor  oil.  This  is  to  be  lollowed 
by  the  use  of  intestinal  antiseptics  of  which  mUA  ami  sidirin  are  the 
best.  The  nutrition  is  to  be  kept  up  by  careful  feeding,  and  large 
amounts  of  water  arc  to  be  given.  Lavage  of  the  stomach  and  hi^i 
enemata  are  of  much  service. 

For  the  spasms,  large  doses  of  bromide  with  small  doses  of  chloral 
are  the  IksI  reme*iie«.  Opiimi  may  aiwi  be  given.  All  effort  should 
be  avoided.  Friction  of  the  Hmbs  witli  oil  or  liniments  may  relieve 
tlie  spasm  ;  or  the  limbs  may  Ih>  wnip|>ed  in  hot  cloths.  When  the 
disease  is  very  severe  during  jircguancy,  it  may  be  newssjiry  t*i  indut^ 
premature  labor.  When  it  occurs  during  lactation,  the  i-liild  should 
be  %veauetl.  When  it  occurs  ailer  thyroidectomy,  tliyroid  exinict 
should  be  given  at  once,  and  continued  for  months. 

Success  has  lately  been  attained  by  the  use  of  calcium  lactate  in 
15  grain  dose  three  times  daily.' 

*KinnicnU,  Amcr.  Joar.  Med.  ScL,  Jaty,  1909. 
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PARALYSIS  AGITANS  AND  TEEMOR 

Paralysis  agitans,  «hiikiug  piilay,  or  Parkinson's  diaeasc*  is  n 
iuuetiorial  dUcuite  of  ttu*  DL'i'vtitu  ainl  niiiMi-ulur  uyHlomHf  cliamcterized 
by  tremor  of  Uie  extremUie*,  by  rij^<lity  of  the  miiflcles  which  pro- 
duces slow  moTcments,  abnormal  poeturcs  and  an  untttcady  guit  with 
tendonf^v  ti.>  fall,  niiit  by  nbiinriiial  wiiMttioim  of  varying  intt^nHity. 

Etiolog'y. — The  disease  is  nionj  c-uiiimon  among  men  than  women.' 
Whilt!  ix'wwioiiallv  iijijieiiring  in  yoiitli  it  is  rairly  scon  bt-fure  tJie 
thirtieth  year,  and  is  fiir  more  common  in  the  preseuUe  period,  as 
ahowu  in  this  table. 

Table  XIX.  — Aos  of  Okbei: 
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...2 
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10 
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oo-Ta 
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•n-ea. 
$ 
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0 


Tout 

139 
M 

81» 


Occupation  appears  to  have  no  influenoe  on  the  development  of  the 
diaeaae.  Direct  inheritance  ran  mrely  be  trneed,  thoii);n  in  ihe  few 
cases  occurring  in  youlli,  txillcctcd  by  M'illige,*a  distioet  inheritance 
could  be  trace*!  in  the  majority.  In  16  only  of  our  canes,  some 
relative  hiul  suffered  from  the  disease.  Gkjwera  foimd  an  heredi- 
tary' timdency  in  15  per  cent,  of  his  cases,  and  WoUeuberg  con- 
sidered 26  per  cent,  of  hia  castm  due  to  the  inheritance  of  a  defective 
tier^'ou^  systiMn.  A  number  of  eases  in  one  faintly  have  beeti  oUaerved 
by  Borgherini  and  by  others.  Bat  in  view  of  tlie  other  etiological 
factors  these  couoliisioni^  r«eem  to  me  quetitionable. 

The  disease  is  u:^ually  atteiided  bv  »>  many  other  evidenoes  of  old 
age  tliat  all  authors  regard  it  as  a  condition  conso<)uent  U]Km  senile 
clianges.  A  to-ndtmry  to  tremor  exists  in  all  old  jieople,  even  in  thase 
who  do  not  liave  the  diM'ase,  and  some  atiffiies.^  and  slowness  of  motion 
often  develops ;  lienec  it  seems  us  if  ihe  sympltims  were  largely  an 
exaggeration  of  the  evidcntr-S  nf  w^'iiile  atrnphy. 

The  exciting  euuHcs  nf  the  disease  apjiears  to  be  emotional  !<h«tcks, 
fright,  worry,  or  anxiety ;  traunuitiaru,  overwork,  ex]>o«ure  to  cnld  and 
hardship.  The  disease  sometimes  fullows  acute  di.Hcasiw,  grippe,  tna- 
larui,  tj-phoid  and  pneumnnia.  Any  nr  all  of  tlief<e  causes  produce  a 
general  waikeniug  uf  the  nervous  system  and  thus  start  or  hasten  any 

'  ntrtiiiHUD  duHTihcd  it  firat  in  1817. 

*Th4?  MiiiUtio  in  ihin  ulirlc  w'cr<?  pn-ponyl  by  mr  awutuil.  Dr.  T.  filtun  Uavt, 
ftrotti  t)ie  reitjnla  ul  c)ii>  A'tuidt-TbUl  C'liniL:  l>el<*it:ii  l88{f  uimI  lOM. 

*U.  Wlllitfc  Lebcrnuml^-Hiaotiiuuuiim  jii^-ciuUicUen  Allcr.  TSmitech.  L  N'vumlcitie, 
Ir.,  520,  1911. 
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pPrtOpRs  of  rf^trtigrade  (>volution.  I  have  Bccn  many  casefl  where  it  has 
fullowed  sfjou  ujHJii  H  fright  or  a  ]K*ri<Kl  i»f'  gri«t  anxiety.  I  have  also 
known  it  to  develop  soon  after  a  fall  or  blow.  Thu«  a  fall  on  the 
slioulder  or  an  injury  of  one  arm  was  wwn  fctUowwl  in  31  ease-s  hy 
tremor  in  that  arm.  Ir^mctiiaes  the  tremor  devetopa  in  a  part  not  the 
subject  of  direct  injury.  1  have  known  it  to  occur  as  a  sequel  of 
neuriii.-i,  hi.th  in  thf  arm  and  in  the  I^. 

Symptoms. —  Trt'inor  i^  the  symptom  most  coogtant,  and  usually 
tlie  one  fii'st  observed.  It  is  a  ratlier  eoarHe  tremor,  of  variable  inten- 
sity, oeeurring  eontinuouiily.  It  eonsists  of  alternate  ciintractions  of 
flexor  or  exteniiior  muticle-ii,  so  that  tlie  joints  are  in  a  constant  rotate  of 
rhythmiail  motion.  It  cun  be  arrested  for  a  few  moments  by  au  eftbrt 
of  the  will,  but  is  equally  Bovere  in  eflbrt  or  in  rest.  Oct^asionally  it 
eea^ca  for  a  moment  but  18  qnickly  resnnu^.  The  iiite  ii*  abnnt  fivA 
or  six  vibrations  to  the  seeond.  It  ceaws  during  sleep.  The  origin 
of  the  tremor  is  an  tnterferenw  in  tlie  couHtatit  lone  of  the  inuM-U-s, 
wliieli  is  niaiiitaliietl  by  impulws  going  nut  frtini  the  motor  fvotres. 
These  impulses  are  so  frequent  as  to  be  praetieidly  continuous  in  llieir 
effect  on  tlie  muacles,  but  if  they  are  impeded  in  their  projection  tlie 
effect  becomes  intermittent,  and  then  in  place  of  a  normal  muscular 
tone  an  intermittent  tn^nmr  develnps. 

TJie  treniur  begins,  as  a  nde,  in  the  hands  or  arms,  one  Ijeinp  afTert^.'d 
for  some  months  iiefore  the  otlier  (In"  eaites  in  207).  Occasionally  it 
bcKina  iu  the  feet  or  legs  (2<'j  caaes  in  207).  Sometimes  both  ai'ni  uud 
leg  on  one  side  are  affected  together  (y  cases),  and  if  the  rigidity  comes 
un  rapidly  a  hemiplegia  may  l>o  sufipeeteil.  In  rare  ra>*«  the  tremor 
begins  in  the  head  (3  cases),  or  is  general  from  the  outset  (5  cases). 
When  it  licgins  In  the  handfi,  the  index  finger  and  thumb  are  usually 
uffecteil  before  tlie  other  fingers.  The  affection  is  always  noliifiible 
in  the  handwriting,  and  this  may  first  call  attention  to  the  disca^tc. 
In  90  cases  the  tremor  began  on  the  right  side  of  the  Ijody  ;  in  73 
cases  on  the  lefl  side.  There  is  always  an  extension  of  the  tn^mor 
from  the  part  first  affected  to  other  parts,  until  in  the  end  all  extremi- 
ties are  affected.  It  is  usual  for  the  tremor  to  extend  from  an  arm  to 
the  ]e^  of  the  same  side,  but  Htmeliaieg  it  uppL'urK  in  the  other  arm  be- 
fore tlie  leg  is  affeetetl.  If  it  begins  in  (he  It^,  it  extends  to  the  ann 
of  the  same  side  sooner  tlian  to  the  otiier  leg.  Tlie  rapiility  of  exten- 
sion varicH  greatly.  In  the  majority  of  cases  one  or  two  years  elapsed 
iK'fore  an  extensiou  it)  a  second  limb  was  noticed,  but  in  a  few  cases 
such  extension  occurred  within  a  few  weeks.  In  one  case  no  extension 
had  taken  phice,  althongli  tUv  riglit  hand  luid  Ihto  tnrnnilous  for  twelve 
years  and  rigidity  with  lateropulsion  was  present.  In  another  case 
all  the  extremities  wert-  involved  within  a  y«ir  of  the  onset. 

Tremor  of  the  ht-jid  develops  late  in  the  diseas*.'  in  many  east*.  This 
is  not  to  l»e  ctjnfounded  with  the  genenil  oscillntiou  caused  by  the 
tremor  in  the  arms.  In  nnl,  a  ft-w  a  tremor  of  the  jaw  or  of  the  lips 
and  tongue  was  uotii^,  and  in  rare  instances  of  the  eyelids.  The 
eyclMills  iK'ver  oscillate. 

The  paticuta  ot\eu  attempt  to  arrest  the  tremor  by  holding  on  to 


808 


PABALTSIS  AOITJSS  JKD   TBEMOS. 


objecta.  Tho  liabil  of  them  jiatii-nlH,  iif  pn-iwing  tiie  tluiinh  BgHiiiBt 
the  first  fing<;r  or  of  hulilinp  the  6ngtT8  together  to  stdp  the  ti-emor, 
has  maiic  the  pen  posture  ol"  the  liuud  qiiitt*  eharacuriHlie  ol'  the  dis- 
ease. Active  exvreise  or  passive  movements  ol'teu  mitigate  the  tremor 
for  A  time.  The  vibmtiori  of  a  railway  tmin  has  tlie  mme  elfect. 
Any  emotional  stmin,  or  tJie  fart  of  l>eii)g  notieed  increaw*  iU 

Kigirlity  of  the  musi'h'H  is  »  rn'mptom  which  folh.we  tlie  tremor  after 
some  yairs.  Occiisioiially  it  is  ilie  first  symptom  to  iijijH'ar  and 
may  exist  for  a  loug  lime  willinut  any  tremor.  It  is  felt  in  the 
miL-telcM  of  tlic  neck  am!  biitrk,  at  first,  but  gtx)D  estcndg  to  tlie  ex- 
tremities, ami  Hnally  to  even,*  niii<4i^tc  of  the  body.  Tlie  stiflbew  of 
the  neck  and  back  Iwid  to  a  peculiar  attitude  ehjiRict eristic  of  tin-  dis- 
ease. The  htsid  is  U-nt  forwartl,  the  shoulders  an*  rounded,  the  IkhIv 
inclinet)  forwanl,  and  all  frwHiom  of  movement  is  lost.  The  arras  are 
usually  held  l*)  the  fiidei*,  the  elbows  being  flexed,  tlie  wrists  extended 
and  the  first  phalange«  flexitl.  The  other  jilialanges  are  extended. 
AI>ihietion  of  the  thighs  is  hamjiereil  and  in  walking  the  kucee  me 
appn)xiniati<d  and  die  steps  are  snort. 

The  faciiil  nmseles  are  also  stiff,  m  that  there  is  little  play  of  expres- 
sion and  tlie  faix*  is  like  a  itiiLsk.  In  Hiet  it  is  often  possible  to  reoo^ 
nizc  tlie  disease  from  the  i)eeuliar  facial  expression,  which  shows  none 
of  the  natunil  mobility  Id  coDversatioD  and  gives  the  idea  of  a  lack  of 
interest. 

The  voeal  tronls  may  be  so  rigid  that  the  voice  is  reduced  to  ft 
whis|MT.  There  wen-  chiuigeii  in  the  voi(H>  mitieed  in  1 20  of  my  cases. 
In  M\  the  s{)cecb  was  monotonous;  in  'M  it  vv;m  slow;  in  12  il  waA 
piping  ;  in  ir>  it  wns  weak  and  feeble ;  iu  tO  it  was  thick;  in  others  It 
was  jerky  or  tivmuluus. 

This  rigidity  hamiwra  all  movements,  but  it  is  not  attended  by 
paralysis  in  the  early  stages. 

If  anko^l  to  h^tk  iiroiind  the  patient  does  not  turn  his  head,  but 
slowly  moves  his  entire  btxly,  holding  lus  neck  rigid. 

In  the  last  filagts  however,  the  rigidity  may  lieeome  so  extreme  thai 
the  patients  ore  confined  t^i  a  chair  or  to  the  Innband  tlius  are  virtually 
incapable  of  voluntary  movement.  Passive  motions  are  then  met  by 
resistauwT,  which  is  not  true  in  the  early  stage.  The  rigidity  leadit  to 
a  slowness  of  action  fmni  the  first,  and  this  iii  noticed  both  in  fine 
movements,  such  as  writing  or  dressing,  or  iu  (he  larger  ones  of  risiug 
from  a  chair  or  walking  or  turning  tlie  head  or  bo<ly  around. 

The  stiffness  of  movement  and  the  peculiar  iM>stnre  hi  walking  lead 
to  a  eharaett-ristic  gait.  This  is  at  first  ntUY  and  hlow,  as  instinctive 
balancing  movements  are  hampercil  and  as  the  bixly  is  ihn.twn  forward 
the  centre  of  gravity  is  really  in  front.  Henct-  the  patient  often  feels 
as  if  about  to  full  forwanl,  and  instead  of  standing  erect  hasteas  hia 
^e]>s  aImo:it|  to  a  run  and  finally  stops  himself  by  seizing  some  object 
to  kci^p  him  from  lalUug.  This  is  termiHt  pmpul^ion  or  I'estinntion. 
Occasionally  a  tendency  to  step  baekward  is  noticed.  Thus  if  a 
patieut  attempts  to  reach  up  for  an  object,  thniwing  (he  binly  back> 
ward,  he  hwes  his  balance,  and  steps  back  several  steps  till  he  nuu 
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against  sometliing.  Tli!s  retrapul^inn  miiy  be  not  up  by  pushing  the 
|mticnt  wh<-'ii  lu?  is  standing  still.  I*ri>piilsion  wiis  prt-iu.-iit  !u  77  faiacs, 
retrupiilsiou  iu  19  cases,  and  iattTupulaion — a  tctideiii-y  Ui  fall  to  one 
side — in  S  cases  in  my  aeries.  It  h  not  a  oonstiuit  symptom.  It  niay 
occur  when  thore  is  no  tremor.  It  never  (wtrurs  without  rijiidity. 
Tho  iliffii'iilty  ill  Imhinning  «<)metiniep  pmvents  pationti*  from  starting 
to  walk.  I  hiive  kuuwu  st^venil  |Hitient»  who,  ntW  being  as^sted  to 
rise  fnim  a  chair,  IhhI  ti>  he  nwaye<i  forwani  and  luu^kwanl  and  given 
a  little  ghovc  in  order  to  enable  them  to  walk.  The  power  to  liegin 
Btepping  st-emwl  lacking. 
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Tn  spite  of  the  rigidity,  the  mu}»eles  renuiin  in  gowl  wndition,  and 
do  not  atrophy  or  show  any  electric  clumges.  In  tlie  last  stage  an 
atrophy  from  disuse  is  quite  common.  In  1B8  eases  the  deep  reflexes 
were  normal  in  SIO,  were  exaggcrate<I  in  fJH,  and  were  diminished  in 
^8.  Thf  knee-jerks  were  uf^n  uueriual  on  tlie  two  sides,  but  tins  had 
no  n-hiliiiii  to  the  tremor. 

CuDtmetions  of  the  hands  and  feet  tM-ensionalty  develop  in  the  later 
stages  of  the  disease.  Tlie  hands  nud  iiugertt  are  Ok'u  tirmly  elo^fl 
and  the  feet  in  the  posture  of  talipes  ei|uinus.  Tlie  toes  are  occasionally 
drawn  under  the  toot.  When  the  face  Ijecomes  rigid,  the  .saliva  and 
tears  mar  not  be  retained. 
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Tlie  rigidity  of  the  muacleH  ig  often  accompanied  by  an  aching-  fc«I- 
iug  <»r  a  dull  paiu.  There  is  also  a  great  sense  of  rcjillessneiw,  and  the 
patients  foci  that  they  may  get  ease  by  a  change  of  p(i<ttun>.  I'jitients 
who  walk  with  difficulty  havctn  Iw  helped  out  of  ihe  chair  and  hcl|)cd 
about  tlie  room  every  little  while,  to  obtnin  any  relitrf.  It  is  ransy 
however,  for  pain  to  he  ttharp  or  to  kct^p  a  patient  awuke.  Sometimes 
pain  precedes  llic  <mmi  of  tremor. 

Panwtheaise  are  very  ooriitnonly  complaioed  of.  Tiekliug,  tingling, 
numbness,  flushiap,  and  jwnsations  of  heat  and  of  eolil  are  fell,  tiflually 
in  tiic  tremulous  limb,  of\eu  all  over  the  body.  The  oiost  oimnniu 
Heusation  is  a  burning  feeling  ixi  the  skin,  and  the  skin  may  feel  tiol 
to  the  touch  even  when  there  is  no  internal  rise  of  temperature.  Tht^re 
is  never  any  anjesthfj*ia.  IlyiHridnisis  was  observed  in  one  (|iiarter 
of  Diy  ciitiCH,  Viut  the  swt^titi^  \fa»  not  timiUrd  tn  the  tremulous  ItmtjA. 

A  mpi<I  pulse  wus  ucea-Hionally  noti^-ed. 

Tnt«>n)nia  is  a  fre<pK'nt  symptom,  and  of^en  requires  treatment. 

The  functions  of  the  bladder  and  rectum  are  neviT  almonnal  indcs^ 
6ome  complication  (sudi  an  cnlai^'Od  prostate  or  hemorrhoids)  if  jiresent. 

The  mind  is  never  affected,  but  patients  often  become  ini|>atienl,  or 
even  morbidly  depressed  at  their  hclplef*s  state,  and  crave  sympathy 
and  encouragt^ment.  A  certain  portion  of  thi-  etu^eii  develop  hemiplegia, 
but  not  ninrc  than  is  Id  be  cxijecletl  M  the  age  aftecled. 

Oonrse. — Tlie  ditM':ise  is  a  slow  one  in  its  progress.  It  bc^^uiB  u 
a  nde  gmdnidly  and  the  tremor  may  hist  for  uumy  months  before  it 
be(M>mes  extreme  or  l>ef<>re  rigidity  develops.  The  posture  and  gait 
l»ccome  characteristia  only  after  several  yeairs.  In  any  stage  a  remij*- 
81011  in  symptoms  may  (M'cur,  und  I  liave  seen  patients  who  had  f»i'- 
fered  for  years  and  who  were  unable  to  walk  without  help  or  to  tidk 
above  a  whit<]}er,  restored  tn  itom|Kirative  health  for  H)me  time.  Any 
emotional  strain  may  make  the  (tvmploms  much  more  Intense,  ur  incruasc 
the  rapidity  of  their  devchipmeut. 

Occasionally  the  disease  begins  suddenly  after  a  fright  or  an  emo- 
tional strain.  A  number  of  cases  of  r^wldcn  onset  were  rcconlc<l  in 
Fmmre  aller  the  sieges  of  Straiwboarg  and  Paris,  and  due  to  fright  or 
anxiety.     1  have  known  several  Puch  cases. 

As  a  nde,  the  di-scjiae  gets  gradually  worse,  and  after  several  years 
the  patient  is  fmtdly  obliged  to  n'muio  in  a  chair,  and  moves  with 
great  effort. 

lu  BomeciuH^tlic  rigidity  is  tJiefirtft  itymptom,  and  tremor  does  notap- 
pear  for  sevenU  years,  after  the  face  and  voice  and  piit  are  charocterif^ic. 

The  ilumnnn  i.s  indefinite,  u^  patientd  never  die  of  the  disotsc,  but 
tliey  never  fully  rcwiver. 

Prognosis. — This  i«  unfavorable  for  reeoven-,  but  good  for  life. 

Diagnosis. — The  (i^'inptoni8  are  ho  clmra(Tterisiic  tliat  tlicre  should 
rarely  be  any  difficulty  in  the  diagnosis.  It  can  be  easily  disltnpiislivd 
from  multiple  sclerosis  by  the  facts  that  effort  rtojMt  instead  of  increas- 
iug  the  tremor;  that  the  s|Ht?cb,  though  weak,  ia  never  scanning; 
and  by  tlie  thct  that  nystagmud  does  not  <lcvelop.     It  cannot  be  mia- 
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taken  for  heniipU^ia  betiiuse  of  ite  gnidual  unBel,  slow  extension  of 
symptoms,  1111(1  till'  jiK.'«'ii<*p  of  any  tme  jwriilvfiis. 

Tlie  tremor  of  parL-siu  is  finer,  in  not  continuous  while  the  hands 
BTC  at  rest,  nwl  there  is  no  rigidity  or  characteristic  posture  and  gait 
tn  paresis. 

Senile  tremor  usnally  heginx  in  the  head,  and  while  it  may  invaile 
the  hiuids  dne^  not  ufTect  the  legs  and  is  not  attended  hr  rigidity,  or 
other  sj'mploms  of  the  iliwftse.  Senile  pnraplegia  fn»ni  arterial  ftclo- 
roeis  and  secondary'  sclenwts  in  the  spinal  ooH,  is  accompanied  by 
actual  pftmlysis  and  antcstlM-sia,  with  aisturhanrt-  of  the  hhuUler  and 
rectum  inid  a  spastic  piit  wliicfi  is  nut  like  that  of  pamlysisri  agitans. 
The  posture  of  hands  and  of  the  body  in  standing,  the  nuwlc-like  face,  \\ 
the  gait,  and  tlie  tcudent-y  to  tcstination  are  not  seen  in  any  other  disease.    » ' 

Theories  of  the  Disease. — The  lesions  described  by  various  ot»- 
Wfrvcrs,  such  as  degeneration  iif  tlie  motor  ik\\s  of  tlie  Kpiiial  conl ; 
arterial  sclerosis  in  tlie  finer  spinal  verwcls  and  a  perivascular  sclerosis 
of  the  anterior  horns;  and  degenenitiou  of  tlie  motor  cells  of  the  cor- 
tex of  the  brain,  api>enr  to  Im;  lesions  of  old  age  and  not  characteristic 
of  the  disease.  It  is  possible  that  an  affection  of  the  terminal  plates 
of  the  muscular  nerves  may  be  the  true  lesion  of  the  disease,  but  this 
is  as  yet  only  a  theory.  (Janthier  believes  the  disease  to  be  primarily 
muflcular  in  origin,  and  there  is  much  to  be  said  in  lavor  of  this  hypoth- 
esis Camp,'  in  a  carefid  n-vtew  of  the  various  thetirie-s  and  on  the 
\iRBia  of  fourteen  ca!M?s  with  autopsies,  reaches  the  same  conclusion. 
Moebins  believes  it  to  Ix^  due  to  autointoxicjttion  frvmi  some  error  in 
the  metabolism,  due  in  M^me  cases  to  pHrathyroid  disease,  and  this 
theory  has  l»een  urged  by  Lnndebnrg"  and  lierkeley.* 

Gowers  believes  thut  the  disease  is  of  cxirtical  origin^  baaing  his  state- 
ment on  the  fact  that  in  his  observation  the  onset  of  hemiplegia  caused 
a  cessation  of  the  tremor.  But  I  have  seen  two  cast's  in  which  the 
onset  of  hemiplegia  hiis  h.-id  no  eSect  on  the  tremor  whatever. 

The  pathology  of  the  affection  must  still  be  considered  as  unknown. 

Treatment. — A  life  of  congenial  occupation  without  annoying  care, 
varicl  by  travel  and  by  visits  to  heiilth  retuirt-s,  and  under  the  wise 
direetiou  of  a  good  uurs*.;  who  can  give  massagt;,  is  the  Ix-st  i-cgime  for 
the  patient  Diet  lias  no  iufliieuce  on  the  disesise.  A  warm  climate  is 
to  be  sought,  as  patients  suffer  more  and  are  more  rigid  in  their  move- 
ments in  cold  weather.  In  a  cjirouic  affection  it  is  not  wise  to  stop 
tlie  p;itient's  work,  as  he  is  then  in-tre  likely  to  worry  over  himself. 

Warm  or  ti^pid  luitlis  of  twenty  minutes  duration  either  morning  or 
eveaing,  not  followed  by  wdtl  Khm:ks,  afford  relief  Ut  the  rigidity. 
l^famnge  is  als<^i  of  f^ieat  servi(»  and  may  he  kept  up  tmlefinilely.  Tlie 
lomi  lomi  method  of  Hawaii  is  of  especial  use.  Ptissive  motions  often 
give  relief  to  the  feeling  of  fatigue  and  may  lessen  the  tremor  and 
rigidity.     Vibration  is  aiso  of  benefit,  especially  the  forms  obtainable 

*Jmir.  Amcr.  Med.  A«oc..  April  13,  1007. 
'R-ul.  Zfit«-hp.  f.  NcrrnihtifitmHle,  Hit(+-5t 
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in   tlie  Zuuilcr  iustitutcs,  where   tlic  entire  boJy  cau   be  «liakeii,  or 
vibraliiry  pads  can  be  applied  to  tho  spino.      KleiTtrifrilv  is  of  no  use. 

Tbou^U  the  oourHe  of  the  disesise  cauuut  be  affected  by  drufr*,  wjme 
of  the  symptonos  can  I>c  mitipited. 

The  tremur  niiiy  be  tiimiuished,  and  even  arretted  for  a  time  by  the 
ase  of  hyoscyamin.  A  tablet  of  ^  J^  grain  may  be  given  at  first  eveiy 
6  hours,  then  more  fre(jucntly,  the  dose  In-ing  inrreascHl  till  tlie  tremor 
is  (liinliiiHhed,  and  then  kepi  at  that  |H*int.  Thus  in  some  patii^nttt 
sueh  doses  daily  arc  enffii'ient.  In  others  twice  this  amount  may  be 
required,  Tlie  dryness  of  tho  mouth  and  the  dilatation  of  die  pupil 
are  evidence  that  enough  is  l>einj2  t^iken,  and  the  dose  ^loidd  not  be 
pui^hed  aa  it  is  a  poison.  The  use  of  the  drug  may  be  kept  up  for 
years  with  iK'nefit.  [l  is  aidi>d  liy  the  Ftimii]tiiiu>ous  use  of  emU'ine  in 
-^  graiii  dose.  This  is  not  to  be  iuercaswl  beyond  three  doses  daily. 
Duboitiiu  sulpluile  in  j-Jj  praxu  dose  may  be  used  if  hyoecyamin  (ails, 
I  have  not  found  i(  as  eBieacious.  Cannabis  indica  in  pills  of  ^  grain 
each,  Ihree  or  four  times  a  day,  may  iw  of  sc-rviee.  Small  duscs  ofj 
(imiure  of  ventruni  viride  {'l-H  drt^ps  in  water  -J  times  a  day)  aoi 
times  itiiiiiiiisii  die  tw-mor.  Tincture  of  gelseniium  is  often  of  serviiw. 
Aracuic  in  a  remedy  which  ha;*  some  repuution,  and  though  it  does 
not  affect  the  tremor  it  may  lessen  the  rigidity.  It  is  to  be  used  witb 
caution,  never  continuously.  In  the  very  la^t  stage  of  (he  d)»eai«Bj 
when  die  rigidity  is  painful  and  die  padeut  helpless,  the  cmleine  ma^^ 
be  increai^d  in  amount  or  morphine  miiy  be  used  to  give  relief. 

The  use  of  puratliyroid  ,",1  grain  in  tablet  ii  or  4  timra  daily  is  urged 
by  Berkeley,  but  is  not  BUooc««ful  in  nuuiy  eases. 

The  rigidity  is  dei^idetlly  benefiie*!   Iiy  warm  biitlis  and  by  mnHROge. 

The  insomnia  umy  retpiire  trt^tment  by  trional,  veronal,  or  tlie 
bromides. 

Tremor.  —  Ta-mor  is  a  symptom  which  may  be  present  under 
various  conditions.      There  are  toxic  tremors  fi*om  alet^liolism  and 
lead  and  menrurj-  i>nisoning.     Tliere  is  a  tol>aoco  tremor  otlen 
ciated  with  iolxiec«>  heart.     Neurasthenm  or  any  exhausting  disease' 
may  lead  to  a  fine  tremor.     The«;  tn-morw  mn  l»e  cured  by  rirmoving 
tlie  raiisi>. 

Ilercditur)'  tremor  develops  in  some  families  in  middle  life  without 
known  rause.  It  ufTects  ihe  hands  chiefly  (hough  after  a  time  the 
legs,  the  hejid  and  the  chin  may  be  inv(»lve«l.  it  is  never  very  in- 
tense but  persists  through  life  —  the  chief  inconvenience  being  felt  in 
the  act  of  writing.  It  is  ineroaseil  by  mental  or  physical  efibrt,  also 
by  ooffee  imd  tolsieeii. 

Senile  tremor  apjH-iirs  in  some  [htsoiis  after  the  ag<-  of  fifty.  It 
usually  begins  with  a  slight  lateral  os(.-illalion  of  the  heaid.  Later  the 
hands  may  Iw  afiectcd.     It  also  persists  to  the  eud  of  life. 


CHAPTER  XLIX. 
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Epilepsy  is  a  diseaee  of  the  bmin,  characterized  by  the  occnrrenco 
of  attacks  at  intervals,  there  being  no  syniptuma  between  the  attacks. 
The  attaekH  which  occur  may  W  of  three  kinds — slijrht  attacks,  or 
peiit  mat;  severe  attacks  of  convulsive  imtnn;,  yrand  mai;  or  psy- 
chieal  attacks. 

The  jifJit  uud  niUwk  cnnfliflts  of  a  stulden  loss  of  cooBciousneBS,  last- 
ing a  few  8cc5ondH  only,  and  often  not  up[>re<!iatod  by  the  patient.  He 
nuiy  turn  pate,  his  pupils  may  dilate,  he  may  gave  a  slight  sturt  or 
twitch  or  sij^li,  "t  he  may  turn  liis  eyt-s  or  hood,  or  clusi'  his  eyelids, 
lie  may  stop,  il'  wulkiujj;,  and  sway  us  if  about  to  fall.  He  may  make 
some  i«>und,  amackiuK  tlu;  lips,  or  attempting  to  speak,  or  gixiuuiiig  in 
a  low  tone,  or  men-ly  ratchin^  his  brejith.  If  talking  lie  may  hesitate, 
stare  in  an  absiracted  ahseut-rniiKlcd  muniicr  for  a  seeoiul,  and  then 
resume  the  convenyition,  wholly  unawai-e  tliat  he  has  aete<i  in  a  pecu- 
liar way.  Some  patients  will  suddenly  run  fnrwiinl,  or  in  a  ein-Ie,  for 
a  few  st'conds,  rapidly,  without  any  apparent  ohji-ct  and  he  unable  to 
explain  the  acU  This  has  Ijeeu  iLTrnwl  fintntrfire.  epilepsy.  It  occurs 
in  children  ami  is  ofteu  the  fir^t  sipn  of  iho  disctise.  It  continues  and 
is  usually  succewled  by  attacks  of  grand  mat,  in  which  the  running 
may  constitute  the  aura.  I  repard  this  as  evidence  of  cerebellar  irrita- 
tion. Sometimes  in  infants  a  series  of  movements  of  the  head  and 
body,  a  swaying  tbrwiir»l  and  ba<'kwanl,  has  been  obwrved  attended 
by  a  vaeaint  stnre.  This  has  lieen  eiilleil  n  tie  dc  italaam.  It  is  a  form 
of  petit  nud  and  oiti-n  goes  on  ti»  grand  nial. 

In  M»tM  eases  the  jKitienI  biec<Hiies  sihldenly  eonacinus  of  a  sensation 
which  is  forced  upon  his  attention  and  so  o<TUpies  his  mind  that  be 
disregards  everything  else.  The  sensation  may  be  one  of  veitigo,  or 
a  sinking  filing,  or  a  sense  of  distrcRs  in  the  stomach,  or  a  |uilpitation 
of  the  heart,  or  an  indefinite  alxluminal  feeling.  It  may  Ixs  a  light, 
or  a  blurring  of  vision  ;  it  may  b<!  a  s<iund  like  a  ringing  in  the  cars, 
or  a  single  tone,  or  a  crnsli;  it  may  bo  a  smell  or  a  t:»ste;  it  nuiy  l« 
a  tingling  feeling  in  the  skin  of  any  ]jurL  of  the  body,  usually  in  one 
linil).  It  nmy  Ite  the  sensation  of  a  twitching  of  some  muscles,  and 
the  twitching  may  actually  occur  for  a  few  seconds.  Consciousness  is 
lost  for  a  few  seconds  afler  this  abnonoal  sensation,  ami  when  r^3;ained 
the  patient  hoA  a  knowledge  of  the  senaation  only,  which  has  then 
pasAHl  away.  Some  }mtients  art;  sliglitly  dazeil  afler  mw\i  an  nttack 
of  pt^tit  mid;  Some  may  wvn  gt(  to  sleep;  hut  the  majority  pav  no  at- 
tention to  the  attack  and  resume  tlieir  ordinary  condition  afier  it  is 
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over.     Many  Av.uy  tin*  nopum-nc*'  nf  any  attack,  being  entirely  uncon- 
soiotiB  of  it,  and  hentx'  Imving  do  memory  »f  it- 
Attacks  i)f  potit  null  may  lie  tlie  unly  nuinir(;statiun  of  epilepsy. 
Ah  a  rule  they  are  not. 

The  grand  ma/,  or  severe  attack  of  epilepsy,  oomusts  of  a  sudden 
loss  of  eouaeiouHuriw,  followed  by  a  general  oonvnlBion,  and  by  a 
period  of  stupor,  from  which  the  patient  re(H>vers  with  do  memory 
of  whflt  has  occurre*!. 

Kpili-ptio  c^invMil^iioiis  are  prettied  in  alHint  one  half  of  the  oases, 
by  a  eon»4;ioiiB  sensation,  which  is  recognized  nller  b  lime  as  an  inevit' 
uble  precnr84>r  and  warning  of  an  attack.  It  is  called  an  aura.  Au 
aura  was  present  in  750  eawy*  out  of  2,000.'  Ita  character  waa  as  fol- 
lows, in  order  of  fre«iiieiicy  : 

Table  XX.    Kiin>  or  Auma. 

Ki>ijnixtric  Mtmtion IM 

Vt-nig....... 168 

NunihnoH  in  one  or  both  amiH «....  W 

VuituU'liallut'Jiiatiuiis  ur  lilJiitlnen ».«  S8 

MenUil  »!«((«  with  (ear  or  deprcsdoD _»....  61 

(anliiLcr<!n»3ti(mH. ,.., 94 

AiHiitory  tuillih^iutioiu-- - 80 

Abdanunel  aenntioiiti « „.. K 

Ifiimboew  in  on«  or  both  l«gi, 27 

Numbnen  in  the  lux 2:^ 

KwpEnlury  Mi'iiMitlom 16 

HaUuciiialioiu  of  niiiell ft 

Ft-elin^of  aold  urheat S 

IsauM-M .......u 0 

Ilalluciiuuian  of  taste „ u..>..»h 6 

2(iiiabo«M  ia  the  trank 4 

BewMtion  of  Uiim 4 

Rush  of  blood  to  the  bead 4 

^^IwiiiiiiMi „ 4 

IlnllaciDatioD  of  twl«  and  «nwU ~ 1 

Sviuntiuu  of  bungcr. ..........>,••— 1 

Flow  of  ealin , 1 

Durrlios .» 1 

Tremor , ,,..„..,.....  1 

A  variety  of  sensations  not  iuclude^l  in  this  list  may  wciir  :ii*  atine. 
Thus  tn'nuir  of  one  extremity  or  an  indctinitc  scnsi-  of  tremor  ihntuj^h 
the  IxxJy,  a  twitching  of  some  muscles,  grindinpof  the  teeth,  a  sucking 
motion  or  a  ellcking  made  by  the  tongue,  a  harsh  cough  or  a  RuddeD 
yawning  may  occur  at  the  beginning  of  the  attack  before  c^mscioutuncss 
i«  lost.  Some  epilepticft  sinp  snddenly  if  walking,  mnkc  Vuilnncing 
movements  or  turn  nl>out ;  others  start  up  and  walk  or  run  a  few 
steps;  others  run  about  in  a  circle  and  then  fall  in  a  fit.  Tlicrc  is  a 
dim  eonsciouHnt'Tf^  of  such  acts  and  they  are  remembered  alU-rwanl  as 
the  invariable  precursor  of  an  attack.  Among  the  visual  aura  the 
!*eeing  of  colors,  especially  red,  or  of  figures  is  not  uuoinimon.     One 

'  Ttie  )4iiti-aii-H  in  thtf^  rliapter  an  bwed  ap^w  m\  tn\a\y'U  (if  1,7W  rKM-«  frofn  mj 
cliaii;,  prvfsred  Un  tut  bv  Dr.  L.  Pierce  Clark,  and  ou  'io*)  cooeeculin  cwa  lo  mj 
lirivstv  |tniUii-«. 


EPtLEPSr. 


815 


pnticDt  always  sees  a  finiipe  rcstpnibling  little  iwl  rUKng  IiocmI,  annther 
seen  n  drugtm  huul,  aiioiJtcr  tJie  fonu  of  u  ih-w  mo4>n.  To  oiht-rH  the 
objects  ubuut  them  seem  to  grow  smaller  or  larper  ob  tliey  l«j«c'  «)M- 
sciousiieits.  Hiig-hlinp<  Jackson  has  ilescribetl  an  intetlcetual  uura 
wliieh  he  called  a  (IriNiiiiy  utiiU:  In  thim  «ime  n*eent  events  of  tho 
jtatientV  life  seem  lo  [MLSfi  tlirou};)!  h'm  mind  rapidly,  a  fiort  of  forcible 
rt!miui8cem%  of  ex]KTienfr  which  holds  his  attention.  In  a  pnticutof 
Ffrt"'  the  attack  Ijejtpm  with  a  doiiUt  of  the  existence  nf  the  IVity.  It 
it*  therefore  evident  that  in  every  form  of  mental  activity  of  which  we 
have  recolleclion  a  sudden  forcible  presentaiion  of  the  contents  4»f  the 
mind  without  volition  may  occur  ti»  an  aurn  of  an  epileptic  att:tck. 

Tlie  aiini  is  uniform  iu  each  patient,  and  does  not  vary  its  chanicter 
in  different  attacks.  It  18  more  likely  to  occur  in  light  vm^n.  It  is 
evident  ihut  tho  aura  constitutes  t)ie  attack  of  jteti't  nud  in  many  Misee; 
and  ]iatient«  who  have  gmml  mal  attucks  with  an  aurn  often  j>erfeive 
tbe  aura  without  having  a  convulsion.  The  duration  of  the  anni  is 
not  more  than  a  few  seconds,  but  it  leaves  a  memory,  which  is  umally 
tlie  only  means  the  patient  lias  of  knowing  that  an  attack  an  otrnrred. 

After  tlie  auni,  or  without  any  warning,  tliere  is  a  suddeu  loss  uf 
consciousnesfl  which  is  more  lasting  than  in  petit  mal.  A  deep  inspira- 
tion or  expimtiou  oixnirs,  and  if  the  glottis  w  fixed  at  the  time  tliis 
causes  a  p;ritan  or'u  <Ty,  oHeu  low,  sometimes  sharp  and  load.  The 
l)ca<l  antl  eyet^  liii'u  to  ouv  side,  or  upwatxl  or  downward,  or  a  fixed 
stare  apjjcars.  The  faw  turns  pale.  The  pupils  dilate.  Equilibrium 
is  lust  and  the  patient  falls  heavily,  oDeu  iujuring  himself.  Then  all 
the  muscles  become  rij;id,  iu  a  state  of  tonic  spasm.  The  respiration 
ceases  and  cyanosis  follows.  The  eyeballs  bulpe,  conjunctival  heraor- 
rhiig<«  otK^ur.  'Die  Jaw  (>]os<w  and  the  tongue  is  oOi>ii  bitten.  The 
hands  are  closefl,  the  thumb  being  shut  iu  by  the  fingers,  the  liml*sure 
sometimes  flexed,  si^nielinies  exlentle<l.  It  is  more  usiud  for  tlie  armfl 
to  lie  bent  and  the  legs  straight.  They  arc  not  symmetrical  on  the 
two  sides.  The  stomach,  bladder,  si'mioul  vesicles  and  rectum,  if  full, 
are  sometimes  emptied  by  the  tonic  s]Htsm  of  the  muscles.  Tfiis  ionic 
stage  hista  from  5  to  40  seconds. 

A  guieml  convulsive  movement  of  tlie  face  and  tinilis  luisues,  con- 
stitutiug  the  clonic  stage  of  the  attack.  The  motions  are  at  first  small 
in  extent,  ami  jerky  in  character,  but  8iN>n  l>eeome  larger  and  foster 
and  more  violent,  until  the  entire;  boily  is  writhing  in  a  gi-ncnil  con- 
vulsiiiu.  The  head  is  turned  from  side  to  side,  the  jjiws  sniip,  the  eyes 
roll,  the  face  makes  grimaces,  uf  u  horrible  kinrt,  the  tongue  is  tlinist 
out,  saliva  Hows,  and  the  arms  and  legs  are  twisted  iu  all  possible 
positions  and  contortions.  Injuries  often  occur  in  cinsequence,  and 
dislocations  of  the  joints,  fspccialiy  of  tlie  shoulder  and  jaw,  may  result. 
If  the  Longiie  has  not  Ihhju  bitCi^n  tn  tbe  tonic  stage  it  mjiy  be  in  the 
clonic,  iicspimtor)'  movements  relieve  the  cyanosis  but  are  irregular, 
often  deep  and  stertorous,  and  the  saliva  and  bhxid  flow  from  tlm  inuutU 
and  arc  rhiiniwl  into  a  froth  winch  covers  the  li[is.  Every  possible 
attitude  may  bo  assumed,  and  the  j>ositioa  of  the  limbs  is  rarely  sym- 
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metricnl  on  the  two  ndes.  After  a  conttnDAnoc  of  those  onuvuI*;ive 
mnvcnicnti*  t'nr  a  vrtrj'iiip  p<TiiHl,  from  one  it*  five  miniitt>$,  tlie  s|Kutnid 
grH<lii;illy  liecuntc  \v^s^  fcetiueiit  and  M>verc>,  aiid  finally  cvase.  Deep 
alHloiiiiiml  rrapiratory  movemcntfi  eontinuo  fnr  nomo  second*-  iit  the  end. 
Tlie  jmtit'iit  (Uies  nut,  hi)\vi'ver,  rwovcr  conwiousiiess  iinnitil lately,  but 
grin.Iiiiilly  conK's  lu  liiniscir  He  is  Ht  fir!*t  <liizf(l,  d'x-s  not  know  wbat 
has  hiipponwl  or  where  he  is,  and  requires  eorue  time  to  return  tu  Iiii! 
uunmil  Btate  of  miud.  His  last  memory  '\»  of  the  aura  with  which  the 
fit  hegan,  and  his  first  perception  i*  usually  m{'  iiitigtn-  in  ilie  muHrle»^ 
or  of  Rome  injury  nveived  in  the  fir.  In  a  niiijority  of  cases  (he 
palientu  p:is.«  direi-tly  fnnn  the  convulsion  into  u  comatose  state,  aud 
cuuuot  be  arousod.  lu  thb^  the  pupils  are  coiitractetl,  the  body  is  cov- 
ered Willi  sweut,  luid  the  udor  of  tlie  breatli  is  very  offensive.  Others 
regain  consciousueiw,  appreciate  that  an  attack  has  occurretl,  and  then 
v<)luutarily  emupose  themselves  to  pleep  from  which  they  may  be 
wakene<l.  Coma  or  sleep  may  last  sevenil  hours.  On  waking,  or  on 
coming  onl  of  the  coma,  the  |>atient  fivla  dull,  \s  m\\v\\  fatigued,  hni* 
headache,  and  Bi>inclinies  vomits.  Occasionally  a  true  iuimly!>is  of  the 
exhnnstci!  niusclesi,  or  a  state  of  aphasia,  or  of  hlinduesH  or  denfneBS  or 
of  ii]ip:iirL'<l  sensation,  remaius  for  a  few  hours.  Bahinski  has  obscrve<i 
au  exiiggeratioLi  of  the  deep  reflexes  with  ankle  clonus  and  extension 
of  tlie  greiit  t<ie  on  scmtehing  the  foot  (Ilabiuski's  rttflex),  also  a  loss  of 
the  anal  retlex  during  and  after  a  grand  mal  attack,  nna  thi«c  physiciil 
signs  lie  eotisidci-s  of  gniit  inipnrtance  as  diftereniiiiting  an  i-pileptie 
from  an  hy-itericiil  etuivulsioD.  A  slight  rise?  of  t4'ni|H*r!iture  has  bec-B 
observed  during  an  attack.  Tlie  urine  after  au  attack  is  often  iu- 
oreased  in  amount  ami  contains  an  excess  of  phosphates  and  urra,  ami 
stimelinu^  albumen.  Intestinal  disturbances  ami  diarrhaii  iK-casionally 
ensue.  As  a  ndc,  tin'  jKitient  has  fully  recovered  after  twenty-four 
houi*s  aud  is  then  in  hi;?  usual  stale  of  hcidth. 

Every  posslblo  degree  of  si-verily  of  attack  has  l>con  seen  in  epilc|>sy, 
from  the  slightest  form  of  petit  mal  attack,  up  to  a  severe  type  of 
gmnd  nial.  In  fact  it  is  often  imiKissiblc  to  dctcnnine  to  which  cla^ 
the  attack  is  to  be  assigned,  some  authors  describing  as  p<'tit  mal  a 
conilition  which  others  consider  grand  mal.  In  many  patients  both 
types  of  attack  occur. 

If  the  :Ut:ick  occurs  during  sleep  only  the  patient  may  for  yenrs  have 
no  knowlc<lge  of  his  disease  a»  he  may  not  be  nwiikcned  by  the  fit  and 
may  p;\ss  from  it  into  a  <le*;per  slw-p.  Unusual  faiigite  or  |Mi!n  fi-lt  on 
waking,  at  intervals,  should  always  excite  suifpidon  of  the  possibility  of 
nocturnal  epile|>sy. 

A  eonvnlsivo  movement  of  one-half  of  the  JKtdy,  quite  similar  in  its 
ebamcteristics  to  the  general  convulsion  of  epIlL'p«*\'  but  not  often 
atti'ndcil  by  a  loss  of  e<Hi8cio»isness,  first  de«Tilsil  by  llughlings  .lack- 
son  and  hence  cidled  Jucknonutn  epilcjwjf,  may  occur.  Thirt  is  now 
rrgardwl  as  a  jHwtive  «-mptom  of  orgauic  focal  disease  of  the  brain,  and 
hii«  bei>n  ftilly  describe<l  on  page  01.  Jackwaian  attacks  sometimes 
occur  in  the  course  of  epilepsy,  but  should  not  l>c  classed  with  this  Uittcaae. 
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Sometimes  one  grtiutl  laal  atUiek  follows  another  ia  rapid  eucccs^oQ, 
so  tbut  the  patient  patuuij  fmm  tlie  fii'st  coma  into  anotlier  couvulHion 
and  thtise  aJteruate.  'I'lie  coiiditiou  is  tlieu  knowu  as  status  cpUt^j/licus, 
As  many  as  a  hundred  convulsions  may  ot-cur  in  u  day,  and  if  they 
continue  two  or  throe  diiyti  the  roitult  riuiy  l»e  fatal.  In  thii^  condiiion 
the  tempemturt'  ^fiiiduully  rlru.'t»  to  KJ;1^  or  105°,  th«  pult^e  )M>comes 
mpid  jinil  ftTlilt?,  ttio  ri'Mpinitioii  nijwl  and  irri'gular,  iind  dt-iilh  iH-r*iirA 
from  cxliauiitiou  or  heart  failure.  One  qimrtcr  of  epileptics  die  ill 
status  cpilcpticus. 

The //lird /y^  of  epileptic  altack  hiii*  Ix-eu  termeil  a  pitychic  attack 
or  mentttl  ep'iUpiie  ajuivattut.  Tliew  attacks  iliffcr  from  major  and 
minor  attacks  in  the  fact  that  there  is  no  aura  :uiil  no  appiir^-nt  Ioi»s  of 
eonscionsnew.  While  the  palieiitu  may  seem  duzeil  and  pe<'uliar,  they 
appret^iate  tlieir  Hurnmiitlnij^,  mid  ans^wer  qnestioDS  pmperly.  On 
the  other  hand,  tlio  ptate  of  consciousnet*  in  not  normal,  (or  after  the 
attack  is  over  there  is  no  memory  whatever  of  anytlnng  doni'  or  siid 
while  (he  attack  '\^  in  progi-eftfl.  This  form  ofntimk  is  nire.  It  dif- 
fers in  eaih  patient,  and  is  not  uniform  in  the  same  puliciit.  Thus  one 
of  my  jiaii^nls  who  !»  fond  of  musie  will  eudik-nly  abandon  anytlnuff 
he  is  dciinjr,  pi  in  seairli  of  his  violin,  play  il  lor  a  few  miiinles,  and 
tlieu  carefully  liide  it  awuy  iu  R<me  unusual  place.  He  then  Heu  down 
on  any  convenient  hed  or  sofa,  or  t>u  the  floor,  anii  appears  to  eleep  for 
a  few  seconds  or  a  minute,  and  on  waking  is  unaware  of  having  done 
anything  unuMial,  If  aBkeil  altout  hi^  violin,  he  dooK  not  know  that 
he  has  touched  it,  and  is  uriahle  to  find  it.  Li  two  attacks  it  has  Ik-cu 
so  well  hiddi-n  that  it  has  not  l>ecn  fimnil  nniil  in  the  ne\t  attack  lie 
has  gone  to  its  hiding  place  to  get  it  in  nrtler  to  ]>lay  it  again.  This 
young  man  has  never  had  a  major  or  a  minor  attack. 

Another  patient  lieconu-s  middenly  overcome  by  a  feeling  of  intense 
dcpressiou,  a  deep  nu^huK-hnlJa  ;  he  feels  that  he  has  sinnotl ;  he  is 
incHneil  1o  iNminiil  suiritlc,  Imt  if.  oppressed  hy  a  pcnse  of  physical 
weakness  and  wxjn  falls  asleep,  waking  in  a  few  minutes  perfectly  well 
and  happy. 

Many  patients  who  arc  said  to  present  states  of  <1oublo  conscious- 
ness are  probably  suffering  from  psycliic  epilepsy.  A  person  may  stop 
his  work,  or  leave  his  home  and  wander  away,  start  on  a  journey,  go 
to  some  other  place  and  he  gone  several  days,  finally  coming  to  himself 
in  a  strange  locality,  and  not  know  how  ho  got  there  and  h*'  unable  on 
his  return  to  give  any  a<-connt  of  his  actions,  as  he  ba>  tm.>  nicnmry  of 
what  he  lias  <lone  during  the  periixl  of  amhuhtory  ntifomntimn,  as  it 
was  termed  byCliareot,  Another  fonn  of  pi^yi-hic  aiiark  is  less  harm* 
less.  A  patient  will  suddenly  get  into  a  terrible  nige  without  cause, 
will  abuse  relatives  or  fricuils,  or  even  mldrcss  perfect  strangers 
M'ith  Insults,  will  iittiurk  llutMi  who  attempt  to  n<strHin  him  and  may 
(Hinimit  Immicide  in  his  rage.  Othei's  attempt  to  set  fire  to  things 
about  them  or  txHumit  sexual  assaults.  The  attack  will  subside  as 
suddenly  as  it  begiih^  and  the  patient  has  no  memory  of  it  Thus 
one  of  my  patients^  a  devoted  mother,  had  sudden  attacks  of  this 
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kiiiil  in  wIlIcIi  sIu>  hii^  iittemjiCcil  In  kill  lier  cliildreu.  Another,  a 
young  mail  di-vt'lopt-*!  siirh  iitlut-ka  at'iijr  ti  fnidure  ol"  tlie  eknll,  and 
waa  curwl  by  trcpliiiiitijr.  Tliff*c  iiliuckK  air  callpcl  cpiloptit!  nuuiia. 
Some  psy<hi<-  atliirks  nit-  Kr«*  gt'verc,  a  sudden  iiitt'Dse  fair  and  dreod 
of  inipendiujr  evil  or  daiipor  lakes  p<i«st'Ssion  of  iJie  mind,  and  ihc 
IKitient  f^'ni.-i  to  snft'or  intenwly.  Sucli  u  patient  may  suddenly  start 
and  mil  for  .some  di.staiuv,  and  on  coming  l>ack  to  normal  conwioud- 
ness  Ik-  nnahle  to  al^oount  for  his  e^nduet  and  have  no  memon'  of  hU 
mentid  distress.  S<mie  |Nit!enls  li»ve  a  sndrli-n  jirm^t  of  thought  and 
puss  at  tmec  into  ii  ilri'aniy  state  from  whieli  they  eannot  for  a  time  U* 
amiiseil  to  full  ecinscionsMess.  When  tiiey  aw:ike  they  have  tlje  in^Iu^ 
tiiict  recollcctjon  of  a  dream  hut  mi  aeute  c;ouiiiciou»ness  uf  anythii^ 
said  OP  done  in  their  presen<-e  wliile  iu  the  lireamy  stflte.  Some  patieittjt 
cxptrrieuee  iiu  overwInOniinj;  dtvire  to  sUn-p,  I'all  unlecp,  hikI  or  snore 
once,  uud  then  awake,  beinjj  daxeil  for  a  nioineut  afterward. 

Iiuismucb  as  [HH-aliar  mental  states  often  follow  attacks  of  both 
petit  mal  and  ^rand  mal,  it  hai>  been  beld  by  ^odk;  authors  tliat  tlte 
p«syebic  attack  is  always  the  r^wpiel  of  a  major  or  mioor  attjiek  and 
sliould  not  he  eon^'iderwl  as  an  eipiivalent  of  an  attack,  hut  ai*  a  jKWt- 
epileptii-  phi-iM»menon.  To  this  I  do  not  wh<»lly  agree,  a»  evideniH;  is 
wanting  of  any  fonn  of  minor  or  majior  nttuvk  pret^Hling  the  mental 
fltatc  iu  many  cases. 

The  relative  frefjueney  of  the  different  tyjMM  of  epileptic  attack  is 
aliown  iu  tlie  HubjoiDcd  table. 

Table  XXI.  —  Qiaractcb  op  Ateacks  w  2,000  CASsa 


GnifKJ  mal   1,130 

Ontni)  mill  petit  inol ...» •'>89 

IVlit  nial .,.„. 179 

JiK.-k»uniAn »  -il 

Pajchic 16 

Qnmd  Dial  Kod  JackaoDuui 10 

Qrand  and  petit  mal  and  Jack- 

wniaii 8 


Onuid  itml  and  pRycliic^ 

(Jrand  mal,  p<4it  mal  and  pavdiic-.. 
Putit  Dial  ajid  ptijrchiii 


Ditinutl  and  nocturnal  882 

Diunial  nnly 658 

Nocturnal  only 380 


It  will  lie  Mtcn  tliat  every  oombinatioa  ib  puAsihIcj  hut  tliat  tlie 
psychie  type  is  quite  mre. 

The  second  part  vf  ibis  table  sboirs  the  tendency  to  a  Bpeciul  limi- 
tation of  the  attJMjks  in  !*ome  cases  to  certain  times  of  the  day.  It  lias 
loo}^  been  uoticed  tltat  .Home  epileptics  bave  att:tcks  at  ntght  only^ 
others  at  certain  hours  of  tlie  day  only.  Bui  the  m.ijoritT  of  carce 
Imvo  attacks  both  by  tlay  and  by  ni^bt.  Dr.  L.  Pierce  Clark,  wlw 
ha*  made  a  speeiJil  study  of  the  Daily  Rbytbm  of  Epile|)sy,'  haa  pre- 
j)are  the  mioexed  chart  whieb  is  of  miidi  interest. 

The  condition  f»f  tbe  |>atieiit  het\ve<m  the  attacks  may  be  that  of 
perfect  beahh  and  of  normal  mind.  Thif;  tn  tbe  rule  in  the  l>egiuning 
of  the  disease,  or  when  the  interv'als  l>etween  tbe  attacks  arc  long. 
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But  the  tendency  ie  for  these  intervals  to  become  shorter,  aud  when 
nlUuikR  art!  ucfiirring  with  coi  wide  ruble  frequency  tlir;  mujorilv  of 
putifiitH  wiiiiiol  btr  railed  well  or  Dornial  U^twwMi  the  attiu-ks.  There 
is  a  jrradual  develcjpmeiit  of  dementtu  in  the  t-hronic  severe  oa«w. 

The  tmual  cotirtte-  of  a  ease  of  epilepsy  is  as  IoIIowh  :  The  disease 
begins  iu  early  life.  One  cmivulsiijn  is  fnlluwed  ul\cr  a  year  or  more 
by  a  second,  and  thi^*,  in  turn,  after  a  few  monthti  by  a  iliii-d.  Then 
the  attacks  l)eeou)e  more  frequent, — two  lUouthH  or  «ix  weeks  may  Iw 
the  u&ut\\  interval  in  some  eases ;  in  others,  attacks  occur  every  week ; 
ill  vi-ry  (H-verc  cases  two  or  three  times  a  wei-k.  Not  un<n>mnionly 
several  aitack«  occur  within  a  tew  (hiys,  and  then  af^-r  an  interval  of 
two  or  three  weeks  another  !*eries  of  attacks  ocTUr.  The  tendency  is 
for  the  attacks  to  increase  in  freciueney,  until  a  regndar  interval  is  es- 
tablished alter  five  yeitrs,  and  at  tliis  interval  the  patient  continued  to 
have  attacks  all  his  life.  As  a  rule,  the  course  of  the  disease  is  modi- 
fied by  medicines.  These  reduce  tJie  frequency  of  the  attacks  just  in 
pn>|>ortion  to  their  pn*\'ious  frequency.  Thus  when  a  patient  has  had 
attaeks  once  a  week,  treatment  may  prolong  iJic  interval  tn  unce  in  two 
months  ;  if  he  lias  had  only  two  attacks  a  year,  he  may  go  three  or 
four  years  withiuit  uo  attack  if  his  treatment  is  kept  up.  When 
Iresiiiiieiit  is  stnpjRnl  the  attacks  recur.  The  pencral  effect  of  tlie 
attacks  upon  the  physical  condition  is  not  serious.  I'aticntii  often 
suffer  from  injuries  durinfir  an  attack,  and  most  epileptics  can  show 
scars,  but  the  health  may  be  gocxl.  The  more  eerioiis  effect  of  the 
diseaac  is  u|K>a  the  mind.     Children  who  suffer  from  epilepsy  cannot 

Table  XXTI. 
JLS—^ g*- 


ghowlDg  tbe  hoor  of  tiu  dajr  at  which  aiUcka  oocamd  In  150^000  vpllviitlc  Mtoina. 


go  to  scliool,  and  therefore  grow  up  with  an  impertwt  mental  training ; 
tfiey  are  difficult  to  control,  l)eing  mtx)dy,  fretful,  ill-tempered  and 
uiidif<ci]ilin(Hl ;  and  at  puberty  they  often  l>econu!  victims  of  self-abuse 
with  its  Bttcnilant  neunL'^thunic  symptoms.  Then  they  drift  into  a 
Mtatc  of  mental  weitkncMs  and  require  the  same  cjire  which  is  given  to 
imbwilcs.  £pilcpl4c«  lead  necino^rily  a  semi-invalid  life,  cut  oft' from 
occuitation  and  society.  They  therefore  become  morbid,  livpersensi- 
tive,  timid,  untrainctt  iu  their  mode  of  thought  and  action,   have  few 
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iuteresLs  oiilfiulc  of  thfnijwlws,  ami  aiv  rlifficiilt  to  mntiiigc.  Muny 
gradiuilly  develop  mental  p+'eiiliurities ;  bet^unie  foi^ettul,  irritable  in 
teuifKT,  irHiijwliK?  iif  coru'tMitniti^in  of  luJml  or  i-florl,  HUNpieious  of  their 
relatives,  iiud  show  evideuw-s  of  a  wenkeiied  tuiml.  A  !<nmll  |»cr- 
ceotage  dcvflop  lu^tivc  mental  ayinptoniM  nrul  jfo  on  to  some  ft>rin  of 
insanity  ;  i'itlicr  temporary  ailarks  of  mania  witli  i-uddfii  ousct,  wliich 
n«eeMitjH*'S  conAtunt  rejstraiot ;  or  epileptic  dementia,  in  which  a  pro- 
grcKRive  toRA  of  mind  is  observed.  Tlie  i^ame  mental  detorioratioD  is 
observed  in  the  cjiwes  of  pt-tit  mal  mid  tif  pr*y4:liic  ejiilepfiy  as  iu  the 
caHus  of  j^nind  mal.  A  few  putieiits  die  in  a  fit  froiii  F>iin'iN.'atiou  ur 
from  cardiac  failure.  Many  j^<  into  tiic  «tatu.s  cpllipticus  and  die. 
But  the  larp>  niajonly  go  through  life  the  victims  of  the  affeotiun,  aod 
die  fn>ra  some  other  dt^eaAe. 

There  nn^  nriny  exeeptioiis  tn  the  UAunl  court*c  dew;ril)ed.  Tliu? 
Boine  patieuLs  have  attark«  oolv  every  tliree  or  four  year^,  show  nt) 
8i|^ntf  nf  nientjd  deleriuralion  uml  itu  ill  effeeis  of  the  aflfcetion.  Csaar 
und  Xapcilean  wen;  examples.  OtherH  have  a  series  of  attaekit  in  youth, 
atiil  Tiheii  appear  Ut  outgrow  the  disi'iute  and  have  no  further  attacks,  or 
only  rare  mtacks  at  very  long  iiiti-rval?*.  Some  jiatlcuts  liave  attacks 
only  atler  alcoholic  or  ae.xu;il  iudulgeoce.  iSome  women  have  attacks 
only  at  the  menstrual  periiid.  This  does  not,  however,  imply  any 
utorine  or  ovarian  diseam,  and  altueks  may  not  cea.4e  nl\er  complete 
reniiival  nftht^  urgaiiii.  Srnne  clironie  cpileplio  women  are  entirely 
free  from  attiu'ks  during  pregiiancv,  but  this  is  not  Uie  rule.  Many 
epileptics  are  fiw;  fmra  attacks  iluritig  the  course  of  any  infectious 
diiiea!«e,  «ucb  as  typhoid  or  malarial  fever,  erysipelas  and  diphtheria, 
scarlet  fever  and  pnoumonm,  and  in  some  ca-ses  a(Vr  5ueh  dlwasf-s  the 
jwuieiit  is  bctti-r  for  lULMiths.  Spnitling'  rotates  that  when  pnlnionarj- 
tuberculoriis  devcln[»s  in  on  epileptic  and  is  active  frimi  tlie  onset,  the 
attacks  of  epile|i«y  may  it-ase  fnr  some  months  or  even  years.  In  the 
majority  of  patients  physical  exertion,  dancing,  hard  riding,  or  fatigue, 
or  mental  strain,  anxiety  or  fear  or  fright,  will  induce  an  attack. 

While  many  epilcpiiop  prew-nt  a  normal  apj>earaiice,  there  are  quite 
a  proporiioQ  wlileh  show  some  of  the  murkK  of  degiMienition.  Ahnor- 
nial  enntour  of  the  skull,  a  mi(Trtcei)hallc  head,  a  projection  of  the 
(HTcipital  bono,  a  very  high  archc*!  palate,  irregular  teelh  from  narrow 
jaws,  p<><-uliar]y  shajK'd  esirs,  and  unnssually  lai^p*  hands  and  feet  are 
found,  e»[iecl:il!_v  iu  the  patients  with  Iwd  inheritance,  in  whom  the 
di<(easc  ha.«  develoi>ed  early.  It  is  in  these  patients  that  mental  |»ecii- 
liaritlejf  are  frtH|uently  ohsen'eil,  either  dnlness,  stupidity,  and  nng»>v- 
ernabte  temper,  or  marked  talent  in  one  dinnrtion  with  incafiacity  id 
otJiers.  In  all  epileptics  lite  pupils  arc  conslnnllv  illlalcd,  and  when 
they  contract  to  light  they  soon  dilate  again  and  vary  in  size.  This 
symptom  is  called  liippiis.  During  an  attack  the  pupils  are  dilated. 
The  facial  expresidou  of  an  epileptic  is  usually  one  of  stupidity  or 
vieiousnesfl,  or  is  indltrative  of  a  lack  of  mentality.  The  acti<ms  may  be 
awkwanl  and  the  gait  slouching  and  irregular.     Clark  aud  Scriplore' 
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hold  ihat  tl»e  voice  is  p(x;iiltar,  huving  a  iiionulouous  character,  llml  is, 
the  suweswivi-  wjUikIs^  do  not  vary  a»  niucli  f'roai  t'lirli  ntlicr  a&  normal 
soiiiu)^  do  mid  litis  liiov  {inn'v  by  the  Tainbuur  uiylhod. 

Etiology.  —  1.  Age  a.od  Sex.  —  The  rollowinj!;  tabled  show  that  the 
<li*n-a*f  is  out'  of  Kirly  life,  fiH  p«.T  wnt.  of  the  caw?.^  di-vfh>pm(r  lH.'fore 
tho  iif^  nf  iweuty-out',  and  coiii|>jinUiv(-Iy  few  npjiearii]^  ailcT  the  age 
of  twi'iity-tive. 


Tauu!  XXIII. 

Ate. 

Cnm. 

Age. 

(^M. 

Alfc 

CkM. 

1 

vr. 

67 

11 

rw. 

74 

21  yn. 

6C 

a 

vra. 

93 

12 

It 

C2 

22    •' 

61 

3 

80 

13 

II 

77 

23     " 

B3 

4 

&& 

14 

11 

74 

24     " 

S7 

e 

fig 

16 

i« 

114 

26     " 

S8 

6 

49 

16 

ti 

85 

20    " 

M 

7 

5» 

17 

II 

92 

27     " 

S8 

8 

00 

18 

i( 

71 

28     " 

S» 

0 

47 

19 

II 

04 

29    " 

17 

10 

618 

20 

t( 

42 

766 

30    " 

33 

363 

Ace. 

CkMi. 

Aca 

OUM, 

Xft, 

Chm. 

A«e. 

Ctac 

31  yw. 

a 

41 

VP*. 

13 

61  vw. 

3 

63  yn. 

S 

32    •* 

14 

42 

S 

.V2    " 

3 

86    " 

1 

33    " 

1» 

43 

8 

53    " 

1 

M    " 

IB 

44 

4 

64    '• 

2 

36    " 

IS 

4'i 

7 

W    " 

1 

S8    " 

14 

4S 

« 

56    " 

0 

37    " 

n 

47 

9 

67    " 

1 

70    " 

1 

38    " 

11 

48 

4 

68    " 

3 

74    " 

1 

39    " 

IS 

49 

5 

69    " 

2 

76    " 

1 

40    " 

160 

fiO 

2 
«3 

00    " 

2 

18 

« 

8». 

Mulra  11  A3. 

Fenulctt  837. 

Among  my  own  cases  ihurc  were  more  mix\v»  than  females,  but  other 
uuthuni  have  found  little  differeace  betwecu  the  sexes. 


Table  XXIV.  —  HBftfiDiTARV  Factors  Noted  ih  700  Caves. 

IIMM 

EiiilqjKV  iti  a  ii««i'  relative 136 

Ali'oboftsni  in  a  pnrcDt 130 

flvr^'ou"  diMWiies 118 

Rlii;^uiiiiilit>ni „ 108 

TiiltcrviiluHie. » 76 

Alf-olmlium  and  rheiimatiivn 38 

KlieuinutiHin  and  UL-rvna*  di<4>a.>»L 18 

Tii!MTi'ii1rHiii  Mill  ncrvmio  (li»<-»j*i«. 19 

TtilxTL-uli  MM  and  rhfuimilwii , «  16 

AlcnluiiiKm  nnil  tlilxroi  Wis 18 

AliijliviliHiti  aud  e{>ili.-|it<v  .....     , 7 

Alcjlmlit^ni,  ncrv(iu.-i  QLit-uHc  imd  tubemilom. ..-•.. 6 

ItlivuiiiiilUiti  and  e|>3li.-|«>v 3 

Alccholl-im,  rheunuitifiin  and  tutiermlcNUi 3 

2.  Heredity.  —  While  a  direct  inheritance  of  epileptic  attacks  id  the 
children  of  epileptic  pirentti  i»fjuitc  rare  in  ray  experience  (17  rases  in 


«22 


ETIOLOGY. 


2,000  only)  it  is  admitted  bv  &\\  writers  of  experienoc  that  the  mof^ 
pot£Qt  predispogiiiji:  cau^  of  epilepey  ia  a  Deumpathio  inheriUuirt*.  A 
weak  nervous  system  is  a  sign  of  defective  development  of  the  mviex 
highly  PiMfialized  organ  of  the  body.  And  any  fac-iorwhirh  iiujiuin> 
tho  bcuhh  itf  a  [xin-iil  iiiiiy  easily  atrti-t  the  ilevclnpini-nt  nf  n  cbihl. 
This  may  l>c  a  conslunt  fac*tnr  Hkc  a  bad  <-onstitution  or  a  U-mporary 
factor  like  inu»xi<-ntioii.  In  700  of  my  cases  Si>nie  such  fui,-tor  wai» 
noted  us  shown  in  table  XXIV. 

Thtwe  rtHjiiire  some  eomnient.  Epilepsy  is  often  prtwent  in  a  number 
of  members  of  a  family.  Thufi  it  '\&  not  at  all  unoomrooD  to  get  a  hu- 
tory  of  epilepsy  in  an  aunt,  uuele  or  Lx>unD  of  a  patient,  e\-en  if  the 
father  anil  motlier  are  free  from  tlie  disease.  And  if  iD<juiry  \a  made 
in  regard  to  the  third  peneration,  a  eommon  ancestor  is  otVen  found  to 
whom  all  the  t««es  in  the  w*veral  bninehes  awx  W  trueeil.  In  my  list 
there  were  17  epilepties  wlmse  piin-nls  had  epik-|isv,  tliere  were  119 
who  hail  annU<  rir  uncles  »iiflerinj»  fntm  the  di.sea.se. 

Alcoholism  in  a  parent  Is  the  next  factor  which  causes  the  develop- 
ment of  a  weak  nervous  system.  While  the  statit-ticg  show  only  120 
such  caaes  of  epilepsy,  ttiere  is  every  reason  to  believe  ihat  they  are 
more  common  than  is  stated.  In  my  private  practice  I  Ami  tliiu  a 
most  common  predisposinc  cause  of  nervous  disease  in  llie  offspring. 
The  ooHHtant  nst;  of  alctdml  is  jiisl  as  detrimental  to  the  nervous  system 
ae  its  occasional  abuse,  and  just  as  likely  to  show  effects  in  the  next 
^ueralion.  A  fiu-t  which  ap[)ears  to  <!(>nlinn  this  theorv  is  the  rarity 
of  epilepsy  in  Mohammedan  countries  were  aloJiol  is  forbidden. 

Actual  organic  nervous  dineuses  in  a  parent,  such  as  locomotor  ataxia, 
multiple  wlerotiis,  cbmuic  atlWtions  of  the  brain  or  sjnnal  eord  were 
ii8i;ertiiined  ti>  exist  in  118  cases.  Here  again  the  dcfw^tive  iiervotis 
^fltem  of  the  cliihl  oould  be  ascrib(«d  to  inheritanev. 

It  WM'nis  to  me  uncertain  tliat  rhcuniMiiHni  and  tulx-n^uloeis  in  a 
parent  can  have  the  direct  effect  of  producing  epilep«iy  in  ihc  child. 
But  in  tlie  statistical  luveHtigntion,  these  factors  were  inquired  into, 
and  a  hL«tory  of  such  a  conitition  was  obtainf<l  in  10>(  and  7(i  cai^^ 
respectively.  Tlic^;  are  conditions  which  iniixiir  general  virnliiy,  and 
a  person  suffering  fnnu  dicm  is  c»!rtaiuty  more  nnllkeiy  lo  pro<Iui'e 
healthy  offspring  than  one  who  is  in  a  state  of  health.  The  weaknem 
in  the  child  may  show  itself  in  a  predisposition  to  rhounwtisnt  or  to 
tuberculosis.  It  nuiy  alwi  sJiow  its^df  in  iin  irniHsi-fect  devclopn»cnt  of 
the  nervous  system  and  tliis  may  lead  under  profier  exciting  c»uses  to 
epilepsy. 

It  is  natural  to  suppose  that  any  combination  of  these  factors  will 
exert  a  greater  inHuence  tliau  any  one  of  them  aloue.  Itiit  tlieiw  factors 
do  not  oxiiaust  tJie  list.  The  neiinisthenia  nf  mtNlern  life  due  to  ovt-r 
anxiety  .iiid  over  slniin  of  a  mental  kind  reflects  itself  i>n  the  offspring 
and  is  a  cjiusc  of  epilepsy  in  vcrj*  many  cjiscs.  Chronic  111  lu-iilth  of 
a  kind  not  primarily  nervous,  such  as  the  chronic  toxaemia  of  digestive 
disturbances,  of  the  infectious  disi-ast-s,  esin-cially  uudaria,  must  be  con- 
adered  as  a  prcili-spostng  cause  of  epilepsy. 
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Inherite<l  syphilis  is  au  occasional  oaui^e,  not  a.\\vi\y»  nnviguixi'tl.  In 
one  of  niy  iwtipriW  the  np(>e:iniiu'o  i>f  Iliiii'liiDsoniiin  ici-lJi  was  tlu-  (i^^t 
BUggestiuD  uf  tl)i»  tai'iur,  au<l  liis  utiackn,  wliicli  no  nilii-r  lunn  dI'  titiit- 
nicut  hud  diiuii)ii4i(xl,  \mvf  c^jimhI  I'niin-ly  nii  iiii-iviiriHl  Iniitiiit-iit,  aixl 
Uit;  pHlieni  lias  gmwn  U»  bi'  a  liwillhy  iimn.  Mi-  luui  imw  \hh-i\  frtt* 
from  aluicks  for  wx  year*. 

It  liiij-  W-vn  Btiitiil  tliiit  the  t-hiUix-u  of  w.ii-kL'P:*  in  liwl  art'  Ukoly  to 
be  epileptic.     Of  this  I  have  iio  pr'xil",  in  my  ospcrienw. 

3.  Exciting  Causes  of  the  OiBeasa.  —  In  thu  majority  ut'  caf*»  of  opi- 
Icpsfv  no  ojiiise  can  be  <leturmiiK-<I.  Tht-w>  («««  atv  lernH-d  i(lio|tuthio 
fiir  wuiit  ol*  an  tixplnnation.  In  Htme  ciist-j*  thr  diM-uw  »li'Vt'liii>»  in  i-on- 
iifrtiiio  wtlJi  iir  )it\fr  smiiit  i>vcnl  siig^f^tlvi- of  a  cjiiisr.  In  lht>  tnllow- 
ing  tabic  the  cause  supjuxsetl  by  tlic  patient  or  by  bis  family  to  be  n*- 
s|)oiisib1e  for  tlie  (ItwaLse  is  HtalM^  la  1 ,863  vusv»  out  of  2lX)t)  no  such 
caiue  could  be  ascertuined. 


Table  XXV.  — Aixmsb  OtBS  op  tiik  EriLEnv. 

OuM.  Cm* 

Tranmn »....«.., » 229   f!utMtroko „...„ ]S 

Friflht.  UO    Phy»u<nl  Rtntio H 

Ak-ohulitfin H •• 61    MtimltH, ..,,,...,,.,„,,^,,„,„, ,,„••>•  18 

Inriilidi.'uii »..~...i>. 49    liiili^;v!itli>n.  ,.•„.,  n „••>•  10 

M<«tal  strain .»    30    Art«>ri»I  N-l(>^>lM „ »....<  8 

McnHlninl  (IL-Nirder 24    HvphilU  of  tlio  tmin...,    ,.,.. 8 

Child-birth 'i*  Ki.ktia fi 

el  ivree 20  Extiwirp  htai , ,,... ft 

Dtilopabr. »....„ IS>  Trniiiun  to  innther „ »....  4 

iBwlojumnt  of  braio. 19  Diphtbcriiu 4 

Itrwitnrhanoa , 14  typhoid  fever , 4 

Meiiupsiue. 11 

'ilietie  alleged  causeB  of  epilejiiHy  require  some  commont. 

(a)  lujurieaof  the  brain,  rausinjr  hemorrhjipt's  either  p^»fis  or  f-npil- 
lary,  followed  by  the  development  of  ci<ratricial  tissue,  are  a  very  com- 
mon cause  of  epilepsy.  That  t*iieh  injuries  occur  in  the  pHK-ew  of 
lalxpf  by  undae  efimprcasion  of  the  head  or  by  a  delay  lu  the  delivery, 
the  formatinn  of  a  hirfj^  iiipnt  and  a  eorn-spnndin^  crmp-Mlinn  of  the 
bniiu  is  admitted.  This  is  the  nK>st  eummnn  cause  of  the  Pcn-Uml 
atrophies  of  childhood  in  wliich  coii<)ition  epilcp^^y  develops  in  a  lar^ 
percentage  of  the  cuscs.'  No  surprise  is  exprtsw*!  when  epilepsy  ap- 
pcars  in  these  cases,  where  a  prosB  kwioti  is  ap|Min*iil.  But  many  raiww 
of  epilepsv  undoobledty  dale  fnim  birtli.  Here  the  licnturrhinn'  which 
hjw  o«H:urml  is  sti  small  as  to  leave  no  evid<'niv  in  the  form  of  par- 
alysis or  of  sensorj*  defect  or  of  mental  deficiency,  but  bus  Ix-en  snfli- 
cient  to  form  a  foentt  of  irritation  in  tlie  brain.  Xo  later  life  any  in- 
jnr\*  of  the  brain  may  cause  epile|)fly,  A  wiven-  blow  on  the  h^-ad  or 
a  fall  which  caii.*«(^  a  fnurture  of  tlie  skull  is  often  followed  *2  or  .'1 
y«in*  later  by  the  Hp[>esiranee  of  epilepiio  atiiieks.  In  many  i^ooii 
tliere  b  no  fracture  but  Uw  bnun  is  C(|Ually  injiire^I.  .\nd  5ince  Mir- 
gieal  attacks  upon  the  brain  for  tlie  relief  <if  al>HceM«-H  and  lunion^  Itsvu 
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become  cDinnmn  iiinl  snrgiral  siars  h:ivc  Iiof-n  prodnred  in  the  brain 
tissue,  it  Iia8  bi«u  recopiiized  that  epilepey  is  a  not  infrequent  i^oqucl 
of  the  (iperatioQ.  8<>nietimps  the**  oa**s  of  epilepsy  arc  purely  Jaek- 
aouiuu,  ami  the  UK-utimi  of  ttie  sear  csiu  be  aBeeiiaineil  by  tlie  symjitoms 
in  the  attack.  In  many  ctiH*  the  iit«  are  general,  either  of  llie  niincir 
or  major  variety,  with  or  without  hjcalizing  aurffi.  Any  w«r  in  the 
brain  tissue  niny  after  a  time  {asually  two  or  thrt*  years)  iKTome  a 
foeus  of  irritation  putticient  t«>  cause  attackit.  And  this  del  awakens 
wKiie  ilnuht  as  tn  tlie  effieaey  of  siirpiral  operatitjus  ii[h)I]  the  brain  for 
the  n-lief  of  epilepsy  ;  for  even  wliert-  a  True  focal  lesion  cauanp  the 
disea:*  «ui  be  fount!  and  reniovcii  the  ceeessiiry  incit>iou8  into  the  brain 
leave  cicatrices,  wjiicli  in  tuni  may  prinliiee  a  renewal  of  the  diiiea^. 

The  influence  of  tniunia  of  the  head  in  pn»ilueing  epilepKV  ifi  fihoMn 
by  the  statistics  nf  the  Fniiieo-Piust^iiui  war.  Among  8,»So  perwms 
wuuudwl  on  the  head  46  develojied  epilei>«y,  while  among  77,4iJl  \>er- 
aons  wmindwl  elst*where  only  IT  became  epileptic. 

In  my  own  vuM'a  1 1  pi-r  cent,  wmid  he  trai-ed  to  traumatism.  Wlicn 
8UDaln>ke  in  ftillowed  by  epilepsy,  it  is  reAUHmablr  tti  KUpimw  that  either 
a  eji]tillarv  heniorrluiffc  or  a  toxie  action  on  the  cells  of  the  brain  ha^ 
oceurrtilj  whieh  ha*  re!<ulted  in  tlie  formation  of  a  sclerotic  plaque, 

(&)  Fright  is  recognized  as  a  eanse  of  epilepfiy  by  all  authors.  It 
was  a  guppnsefJ  t^use  in  110  of  my  eH«*.  In  uik'-  e«(<e  a  ymiijg  girl 
w:i8  sudilcnly  awakened  by  her  !m»the!'  who  had  eonce«le<I  himself  in 
her  rootn  at  night  and  covered  hlni-self  with  a  white  sheet.  She  was 
much  alarmed,  h:td  a  major  attiick  an  hour  aAer,  and  haa  been  a  con- 
6nned  epih'ptit^  for  ten  years.  I  cnuhl  relate  many  Kueli  csaee  where 
the  cftiiBe  ia  equally  eleiir. 

(r)  The  effi-ct  t>f  ahoholism  in  the  produetJoii  of  epilepsy  is  alMi 
adinittcil.  Many  case.'*  come  on  during  a  spree  and  many  develop  iit 
chronic  steady  drinkers.  Kxperitnents  u|K>n  auinmls  prove  that  uh*i>liol 
in  the  blood  causes  degeneration  of  the  nearons  of  the  cord  and  bmin. 
ObtiervatiouH  npnn  alcoholic  brains  show  chromatolysis  and  disinte- 
gration of  the  cortical  cells.  It  is  not  unlikely  that  among  tlie  effects 
pnKluiHMl  by  these  changes  epilepsy  should  be  one,  es[>ecially  as  the 
pathulugical  findings  in  epilepsy  arv.  similar  in  chanicter  and  in  loca- 
tion to  those  seen  in  alcoholic  brains, 

(r/)  Epilepsy  may  develop  as  a  sequel  nf  any  of  tlie  infectious  di 
eases  either  in  childlnwd  or  in  adult  life.  In  the  list  of  supi 
causes  tabulated  are  many  of  the  infections  diseiLtes — snirlet  levers 
muisles,  wlicH)piug-4r<>iig}ij  diphtlicria,  typhoid  lever,  and  meuiugitis. 
AEarie  lias  shown  tliat  multiple  s(;leroeis  of  the  nervous  system  —  a 
disease  in  whieh  epileptiform  attatdts  may  occur  as  a  symptom  —  is 
probably  u  ii('<|Uel  of  these  diseases  and  due  to  the  infectious  agent, 
microorganism  or  toxin,  which  i-:ius(-s  them.  Is  it  not  ptissible  tliut  in 
tl)e  epileptic  cases  developing  at^er  an  iid'ectiouit  disease  8i>iue  similar, 
sclerotic  plaque  nuiy  liave  l>een  prcMhiced  in  the  brain,  and  thot  in  tbt 
oases  tlie  disease  has  an  orgimtc  liasis?  Among  my  2,000  cases,  60' 
develi>[>ed  as  a  sdjuel  of  such  diseases.  It  is  rarely  due  directly  to 
syphilis,  unless  tlie  syphilis  catises  a  gross  lesion  of  tlie  brain. 
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(e)  Pert|)hcral  irritution  Uas  hwu  mipponeil  to  be  a  possible  cause 
of  ppilepsy.  Ttipro  atv  a  i'vw  ituM-n  ou  nvon!  in  w}iirli  an  injiin*  to  a 
nen'e  in  u  limb  liut)  Wvn  foUuwwl  by  a  paiiil'ul  star  and  ibtu  epiIe[Mi!y 
haa  developed  awl  prct^ure  on  ilw  scar  luis  produc-e*!  fiu  and  excieiou 
of  tbe  war  has  gtopiMnl  tlie  fite.  I  have  one  Biii-h  eusr  in  my  cxi)rri- 
enoe.  They  are  very  rare.  But  tbeir  existence  has  led  to  the  iil«i 
that  irritation  arising  from  any  or^n  or  any  part  of  the  l>ody  nuiy 
cause  t'piltrpsy.  Tiuis  eyv  t-tjixin  from  ini[H'rftH'i  nuij'cular  artlon  or 
from  impertect  refraction,  irritation  of  the  nasal  covitj'  by  dcfleeterl 
l>()iK-s  or  adenoids  or  ]x»Iypsj  dentition,  rOmiiiic  sloniadi,  ititt-slinal  and 
rct'tal  dist-jisc^s,  uterine  and  ovarian  disease,  phimosi."*,  and  miuiy  other 
afll*ctinus  whicli  produce  pain  or  irritnlioD  of  the  ncr\'o»8  system  have 
been  cite<l  as  cauws  of  epilepsy.  It  may  lie  admitted  that  »  person 
who  liar)  epilepsy  is  muru  (itLseeptiblt:  to  tlu-se  irritations  than  a  nomial 
pci^^dii.  AikI  in  an  e|ii1e})tie  the  reTnoval  of  kiicIi  Irritation  often 
diminishes  fi>r  a  time  the  number  of  attiickf.  But  that  these  Influ- 
etiL-es  euu  eaufie  the  diseai^e  lu  an  otiierwif^e  uuniial  person  I  do  not  be- 
lieve, and  I  have  never  known  a  euro  of  the  disejuH?  by  their  removal. 
I  saw  a  little  boy  two  years  old  who  was  havinf;  200  minor  attaeks 
daily  whieh  eeawd  in  .'1  days  after  eireumcision  and  did  not  nx^ur  for 
some  years.  Kij^ht  years  afterwards  he  was  bniupht  to  me  sufiering 
from  major  att:u;ks.  I  had  pidilished  his  ejiso  as  one  nf  n-ilex  rpilejisy 
cured  by  eirrnmeision,  I  now  l)elieve  that  he  had  the  ilit*ease  fn»m 
the  l)e(finuintr  aud  that  his  ](himosis  was  ua  exciting  cause  of  attacks 
but  not  of  the  diftoaH-.  I  C'Uld  cite  a  ver>'  bii^  numlx-r  of  ca^s 
equally  eiineiusive  where  tenipomry  effoels  have  \nvn  produit-d  by 
removal  of  the  adenoids,  tonsils,  or  ovariwn,  by  adjustment  of  gbissesor 
prisms,  bat  ro  permanent  cure  has  been  obtained.  The  reet'ut  trial 
of  tri'atment  of  eye  stKun  at  the  Craip  Colony  williont  any  n*sult 
has  pniven  that  this  factor  has  Ix'tn  overestimate*!  by  certain  writers. 

The  epilepsies  of  advanced  life,  which  are  liappily  few  in  number 
(but  2(5  eases  in  2,000  tlevelopotl  after  the  ape  of  50)  can  almost  Inva- 
riiilily  be  tniei-d  to  endarteritis  and  atheroma.  This  is  proven  by  the 
faet  that,  as  a  nde,  iIu-j^'  patients  have  attaeks  of  aiwtplexy,  indicative 
of  eerelind  hemorrhajje  or  tiininibosis.  eiliier  just  befnix'  [»r  simiu  utter 
their  first  epileptic  fit.  Hence  we  may  believe  tiiat  senile  epilepsy  is 
surely  of  orgaoie  origin. 

(ff)  Otlier  suppa<«ed  causes,  such  as  childbirth,  dentition,  masturba^ 
tionT  menopause,  overwork,  etc.,  seem  to  me  too  vague  and  unoertun 
to  be  acecpted  as  tnio  etiological  farti>rs. 

{h)  Various  forms  of  toxtcmia  must  be  atlmittcd  as  causes  of  the 
individual  atta<^hs,  though  it  is  tpiostionable  if  this  is  a  e;mse  of  the 
disease.  Nothing  is  more  c<>mmi>n  than  a  history  of  gastric  or  intesti- 
nal disturbance,  or  a  slate  of  eiinstipaticm  pnM'e<Iing  an  attack.  It  is 
well  known  that  in  lutiints  intestinal  diseases  produce  oonvuh(ionB  which 
rarely  go  on  to  epilepsy.  Unemic  and  ahxiholtc  convulsions  are  known 
to  occar.  Hence  it  is  probable  that  in  many  epileptics  die  existence 
nf  toxio  states  is  the  exciting  cause  of  tlie  attack.     And  tbe  removal 
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or  prevention  of  such  states  is  a  iictre^iSHry  j>art  of  the  treatment.     Beit 
whcu  it  is  remcraberod  that  similar  toxic  states  occur  in  a  large  pro- 
portion of  Quinkind  without  cuusiuf;  convuliiious,  it  becomes  e^ftdoot 
that  tiixfeiula  alone  is  not  a  cau-te  of  the  disease. 
Theories  of  the  Disease.  —  In  the  absence  of  a  positive  patlmlt^ 

of  epilt'psy  it  is  Doeessjirv  to  Konsiih-r  vjirioiis  liworiw*  of  tho  diseiuie, 
basted  upon  our  pn-scot  kiiowlcilge  of  oumerous  iaclK. 

The  Theory  of  Organic  Disease.  —  Every  motor  act  is  the  result  of  a 
discharge  of  ciierf^y  fn)in  motor  cells  with  eorrcspondiuK  usiug  up  of 
their  sub^uince,  excretion  of  waste  pro<luets,  ami  cxliaustion.  Evt-ry 
conaciouii  3ens(,)ry  act  is  attenileil  by  similar  activity  in  tlie  eenaory 
cells.  In  ordinary  conditions  the  eonficious  }»erceptions  originate  fronii 
impulses  outside  the  \n»[y  anrl  (he  motor  act^  from  volitional  impul 
within.  Oertuin  poisonij  ciruiilatiujj;  in  the  blood  eiin  cause  a  diacbai 
of  the  inherent  encr^^y  from  these  i-ells  priHhicin);  movements  or  sen^l 
sations, — e.  g.,  tlie  convuLsJons  of  stPi'chniue,  the  bnlluci nations  pf 
alcoholism  or  of  opium  poisoning.  These  he'iofr  spontaneous  and 
invohmtaiy  are  not  onlerly  ami  riiytJiinical  ami  under  »>ntrol.  Wo 
liave  seen  tJiat  tlie  aum  in  epilt:j»sy  is  unexpected  and  the  convulsion  is 
a  mass  ami  si-ries  of  dlsonlcrly  iiinvciiienta. 

In  a  state  of  health  the  tendency  of  nerve  cells  to  diaclmrge  their 
enerR)'  "u  a  sli(<ht  provucatiou.  is  restrained  by  the  iuliibitorj*  power 
dwellin]^  in  the  highest  t}*pes  of  cells.  Anytliing  which  impairs  tliis 
inhibitory  power  inereaHcs  the  t<indency  in  the  lower  levels  todlw^harjfe 
irregularly.  It  is  a  fact  of  pjithologj''  that  any  disoi^aniziog  an<l  de- 
structive lesion  of  the  brain  may  bo  productive  of  epilepsy.  And  this 
is  probably  so  because  such  lesions  ini|mir  the  inhibitory  power. 

The  disease  is  one  wliich  appears  in  early  life  and  is  prwhioed  by 
any  influence  which  impairs  the  full  and  w>mplcte  development  of  thi 
nervous  system.  It  appears  with  great  frwjncncy  in  children  whoMi^ 
nervous  system  is  maldcvcJopiMl.  It  is  admitted  that  llie  inhibitor}* 
powers  are  the  culmination  of  funciiomd  dcvelopintfol.  It  seems 
likely  therefore  that  epilepsy  is  a  disease  which  in  a  large  majurit}" 
of  cases  indicates  an  impainitctit  of  inhibitory  |K)wer  In  tlio  brain 
due  to  defective  development  or  to  actual  destructive  disease.  It 
is  a  disease  of  the  w>rtex  of  the  brain,  for  in  the  cortex  lie  the 
inhibitory  centres.  It  is  a  diifuse,  not  hxnilizahle  diaoaac,  because' 
variety  of  aura  indicate  widespread  starting  pointn  of  the  disease 
dificrcnt  oases. 

When  convtdstoiis  ooenr  in  tlio  course  oPcerebro-spinal  meningitis, 
ur  of  pachymeuingitis,  or  of  tumors,  abscesses  or  hemorrhages  in  iho 
brain  tliev  are  not  con.siden?tl  (Epileptic.  Tlu-y  an*  nicn-ly  Hymjitoiimlio 
of  another  disease  which  is  recogniK^xl.  But  such  convulsion.''  are  lo 
no  vray  different  from  those  of  epilepsy.  The  presumption,  therefore, 
tltat  when  a  convulsion  cKicun;  it  may  be  due  first,  to  some  poison  In 
tlte  blood,  Aeomd,  to  some  infection,  third,  to  si^me  local  intlammiuorr 
dep'ieit  in  die  iiH*niiigew,  or  fimrih,  to  some  organic  destructive  or  irri- 
tating lection  in  Uic  brain  is  (juile  warrant*^.     Omvulsiuns  are  oalf 
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regoTcloil  n»i  opileplin  when  do  apparent  cniute  !r  known.  Bui  this  is 
a«  imsjiti-sractory  as  a  iliagmwis  of  ilnjpsy  or  dyspiHKi,  nml  in  ecjujilly 
unsi'ieutifi);.  AntI  the  uppiirc'Ut  absence  of  a  re«»jfiiizal>le  aiusf  of  the 
<lif*euse  iu  an  epileptic  is  no  proof  that  siidi  <Ii^':ise  is  absent.  The 
cxistetice  of  the  symptom  sliotihl  rather  l>e  i-u^'anlod  us  pntof  o^  Mime 
amse  l>ehiml  it.  Iu  many  casta  where  tlie  diajjaoBis  has  been  epiUqwy 
at  the  outj*et,  tlie  out<-omo  hiis  shown  that  ttie  atmcks  were  merely 
BViupt'omutie  of  organic  dis*!a«e  of  the  hmin.  I  ijuHeve  tluit  epiK!t|wy  iu 
alwayt)  an  expression  of  surh  liiseaw;. 

It  is  a  uhronie  disease  usually  incurable.  Even  the  most  optimistic 
writers  chiira  but  six  per  cent,  of  recoveries,  and  this  fact  pointa  to  an 
underlying  stjitionary  cause. 

It  is  a  disease  which  is  present  in  forty  per  cent,  of  the  cases  of 
cerebral  atrophy  in  chihlrcn  where  gross  nuildevelopment  of  the  brain 
is  found.  And  in  many  cases  where  no  (frosa  niatdevi'loprnent  can  l>e 
asserted  the  disease  is  attended  by  such  niantfei^t  trows  of  dej;enerai'y 
and  mental  weukuess  time  a  maldevelopnient  of  the  brain  is  aiore  tlian 
probable. 

The  frequency  with  which  a  history  of  severe  conviilftion«  in  in&ncy 
is  found  amont;  epileptics  is  suj^estive.  Such  convulsions  are  not  un- 
likely to  cause  small  hemorrhagi-a  which  in  some  cases  leave  traces  in 
lieiniplegiii,  jKiraplcgia,  idiix^y,  or  sensory  defcels,  and  are  (bus  reci^ 
nizabtc.  In  other  eases  such  hcmorrbai|fcs  lyini^  in  bruin  areas  whose 
functions  are  unknown  nuiy  bo  et^ually  cajwible  of  causing  liubi^'quent 
convulsions  without  giving  ri^e  to  any  other  symptoms. 

It  ift  known  tliat  any  organic  brain  lesion  may  cause  epilepsy, 
but  there  arc  certain  forms  of  orgunie  lesiim  which  give  rise  to  few 
symptoms  except  to  epilepsy.  Such  an*  multiple  sclemsis,  diffuse 
gliomatosis  of  the  oortex,  sclerutjis  of  Aniriion's  horn  luid  of  the  frontal 
lobetj.  These  conditions  have  all  been  found  in  epileptics.  But  the 
absence  of  uniformity  in  their  character  and  locution  has  prevented 
their  l>eing  accepted  as  the  lesion  of  the  disease;  and  this  in  spite  of 
the  fact  that  tumor  or  abscess  or  softening  or  hemorrhage  (very  ditler- 
ent  fonus  of  lesion)  are  known  to  cause  epilepsy,  and  no  matter  where 
any  of  thei^e  lesions  are  Itxivitctl  in  the  bniin  tlte  effect  is  the  same. 

Another  fact  which  points  to  an  organic  l>asis  of  the  disease  la  the 
nuiforniily  of  thcmir.!  ni  epilepsy  iu  any  given  paliiJiit.  In  studying 
irritniive  lesions  of  the  cortex  we  have  shown  (jiage  91)  that  a  for^xxl 
sensation,  or  a  local  spasm  is  a  reliable  guide  to  n  local  lesion.  Bui 
tlie  aura  in  epilepsy  is  nothing  but  a  similar  fonunl  sensation  or  local 
spasm.  In  every  taise  when  an  aun»  ot^jurs  it  nuist  be  regarded  as  an 
evidence  of  cortical  irritation.  Kxperienee  shows  Unit  iu  an  epileptic 
the  aura  is  always  the  same  in  kind.  Is  not  this  a  positive  imiicatitm 
that  the  starting  point  of  irritation  in  that  particular  brain  is  always 
the  same?  And  may  not  the  character  of  the  aura  (visual,  tactile, 
auditory,  etc.),  I>e  biken  as  a  guide  t*>  the  seat  of  that  irritation?  If  a 
person  devcloijs  epilepsy  with  a  visual  aura  and  after  a  year  or  two 
begins  to  present  signs  of  a  brain  tumor  auil  hemiopia,  one  would  not 
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penimt  in  tlic  diagnonirt  of  epilepAy,  one  would  admit  at  once  that  tlic> 
epiloi>f»y  was  a  sign  of  the  organic  di»ea8e.  IJnt  it*  the  epileptic  with 
visuiil  mini  pnitents  no  other  sifms  of  diseaac,  shall  we  ci^miiule  thnl 
his  viwimt  ci)rt**x  is  in  a  normal  slate?  I  have  «*ii  lhrt«  dtililrcn 
brought  fnr  tn-titment  of  epilepsy,  in  whom  n  mrefiil  examinatitm  has 
sliuwu  the  presence  of  eou^'intiil  heiniiiuoiwia  wliieh  lnul  never  lut-u 
discovered.  In  all  these  cases  a  visual  nura  wjia  a  symptom,  ft  wenw 
to  me,  therefore,  most  probable  that  when  in  an  epileptic  a  imifnrm 
aura  otwunt  we  have  evidence  of  a  localized  focua  of  irriution  Id 
the  brain.  Stnlisties  show  that  such  an  aura  is  present  in  -41)  per  cent. 
of  the  «i!?es.  The  exislcnee  of  tninmatte  oasc-s  U  anotlitr  prcKif  of  the 
organic  nature  of  the  diseaise.  We  have  si'ei]  tliat  nver  II  piT  rent, 
develop  as  a  result  uf  injury  to  the  head.  And  since  ihe  developnitnt 
of  brain  surpery,  these  cases  are  now  frequently  openitwl  upon  and  Um; 
(?ontHticm  of  tJic  bniin  is  Uxiked  into  near  the  site  of  the  injury.  In 
niaiiv  t'siS4;s  (irjpmic  lesions  of  the  bniin  have  been  found, 

TIiickcnin}r  aixi  adhesions  of  the  menitiges,  a(lli<>;><iou  <>f  the  meuin^'s 
to  tlie  ct>rlex,  cysts  on  or  iu  the  cortex,  |>aTehes  of  sclertjsis  in  the  cor- 
tex or  extending  deep  into  ihe  white  matter,  spieula  of  Imne  which 
have  peiictcate<l  the  bniln,  forcijrn  bodies  llimsl  in  at  the  lime  of  the 
fraetun-  of  the  Kkiill,  lu<'al  areas  of  sottened  tissue,  the  relic  of  pre- 
vious henn^rrhape  foci  or  of  a  bruise,  small  encapsulated  abscesecs  nod 
small  cadcitiet)  plaipies  have  been  found.  I  have  seen  all  these  con- 
ditions in  epileptics  wlui  have  bc<n  trephined  under  n)y  direction.  In 
some  (!ase.s  du-  li-sion  ^ras  immcdiatelv  under  the  place  on  the  head  which 
was  injured.  Fn  other  cjisi's  it  was  at  wmie  distance.  Them  is  every 
rcaaoii  to  believe  fn>m  analog;)'  that  a  braiu  injury  may  lie  opposite  to 
the  head  injur.*  ami  be  due  to  eontre  coup.  And  iu  many  ca.ses  it  nmy 
be  so  deep  as  not  to  l>e  found.  In  nver  half  of  the  eases  in  which  I 
have  se<'n  ojHTutions  dune,  mithinj;  wmid  lie  tliscovered  at  the  part  of 
the  brain  i'X|»i»scd.  Tint  as  so  many  casi^s  have  l>een  ol>sfr\'e<I  in  winch 
lesions  were  found,  I  tlo  not  doubt  that  in  cver>'  traumalit^  case  n 
lesion  exists.  It  is  well  known  that  si'vcnd  snrpeons  have  urffcil  thai 
all  cases  of  epileiisy  l)e  trcphiiwd,  as  ibey  hope  t«i  find  and  roniove 
the  nnisi'  of  tlu'  disease.  This  only  poes  to  show  that  the  l>elief  is 
exteudiu);  that  the  disease  has  an  organic  lesion,  ami  in  thesis  tmu- 
matio  caites  there  seems  some  lio|)e  of  finding  it 

Tlie  theor\'  that  the  disease  is  due  to  organic  lesion  in  the  bnnn  has 
also  the  r^upport  of  recent  pathological  observations.  Since  the  found- 
ing of  epileptic  colonies,  the  obser\'Ktiim  of  epili-pties  has  U■^^^mc  moFH 
exact  and  their  bruins  after  dentJi  have  be«_'n  more  ciirvfnliy  examined. 
It  is  true  that  obser\'er»  all  over  the  world  had  found  ooc^i^iimally  ilif- 
ferent  fontis  of  k*iiiu  ia  the  brains  of  epileptics.  Mcynert  dciicribed 
a  Hcleposig  of  Ammon's  bom  as  a  lesion  of  epilepsy  years  aff>,  and  re- 
cently ISmtz  has  again  calhil  atteution  to  it^  frc<juen(ry  and  Oppcn- 
faeim  considers  it  one  of  the  many  signs  of  degeneracy  which  are  eo 
common  among  epilepti&s.  Cluislin  found  isolati>d  plaques  of  flolenisia 
or  gliosis  in  several  brains  of  epileptics,  and  theise  have  also  been 
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observed  by  Bevavheurs,  Itiu-hhnlx,  Sailer  (nwtiilar  gUoMiw)  fttul  Alz- 
heimer. Oniif  hiut  fiiuiKl  vuriuiis  forms  of  utnipliy,  aiul  Cliirk  uiut 
Prnitt  have  foiiiid  ilfj^'iirmlivu  rliaiigi-j*  in  i.-<jrtical  cflU  wiili  i-lirn- 
nrntitlysiti,  vat^Dolimiion  ami  ittn>pliy.  Dc  Biick '  cotiliriii^  iheexistcnw 
of  degenerative  clmiiges  in  the  c<jrti«d  cells,  but  eoiisiden*  thetii  the 
reeMilt  of  ehnmic  toxtemixu  He  likens  epilepsy  to  dementia  pru'<:ox  in 
ila  origiu  and  lesion.  Moriyasu'  has  re<.'ently  found  market!  iiliophy 
in  iJie  fibrils  wltliiu  the  nerve  ceJLs  throughout  the  cortex  of  the  lirain 
in  epileptics.  The  Ic^ionx  alren<ly  deseribuil  at  being  «wjn  in  Imu- 
matic  east*  have  hoen  obst'r\'ed  by  many  observers  in  cnKea  where  no 
truuniii  u'aA  kiiowu  a»  u  t^iiusi!.  It  is;  true  that  in  mmw  c:t-st'H  mi  h'^itin 
liiis  lieen  fiinrttl.  But  this  i^  probably  due  to  the  <liffi<'iilttes  attendant 
ujion  diM-overy  of  minute  bniiu  le^imm  wheu  the  exaniiiiutiou  is  not 
nuwlc  by  cximtLs.  The  future  will  probably  oorrect  tlic»e  errors. 
While  thert'fore  it  i«  not  cctntended  that  a  unifomi  legion  of  epilepny 
will  t)e  found,  it  M-enis  prnlmble  that  in  a  larj^  prop^trtion  of  vsktvtt 
«omi;  Iwlou  exi-strt  in  tlie  bruin  of  wn-b  a  natun;  as  to  f(»rm  a  frMMu*  of 
irritation  or  u  S4iur(*c  of  M-eakening  of  uf>niud  inhibition. 

Th»  Theory  of  Toxamia. — There  are  w>nie  who  hold  that  epilepfr 
ia  due  to  a  cfindition  of  poi.sonin^f  in  the  body  fnmi  the  dcvchtpnieni 
of  toxic  a^'Uts  in  the  blo«jd  whieh  irriuite  the  nervoUfi  itystetn.  The 
fact  that  coQVulifions  similar  in  nature  to  the  major  attaeks  of  epih'psy 
occur  in  tlie  eoiinse  of  nephritic  and  of  dialnrtt^  and  also  as  a  M-quel  of 
alcoholic  and  other  pfii-vming  ha>*  led  lo  i\\\n  theory.  The  |ioiw:in  may 
be  of  intestinal  origin,  tlie  toxteniia  of  imperfect  di^eftion  or  excretion 
B9  well  .IS  of  exleriial  origin,  ah.v»hol,  hwi,  vU;  While  such  ftgent« 
ODdoubte«)ly  act  ^la  exciting  causes  of  (tingle  attackff  it  iii  not  likely  that 
A  Ifiag  continued  disease  of  such  a  kind  cuu  Ik:  a(K-ril)cd  to  toxiuea.  Id 
an  epileptic,  ^.iritrin  or  intcatimil  diiiturbance  is  likely  to  prmlucc  a  ftl, 
and  <ure  in  tlie  diet  -aa  well  a-s  tlie  elimination  nf  toxemia  will  diminiiUi 
tlK>  nunilit-r  nf  fil^.  Hut  indi^t-slinii  diN's  not  cjiitw  epileiM^y,  and  diet 
alone  will  not  cure  it.  Donatli'  holds  timi  the  {lartimdar  |M>i.son 
which  causes  fit«  is  rliolin.  This  is  a  product  of  ner\''ouA  wa-ite,  is 
found  in  (•xoew  in  the  blood  and  oen_'brM-!<piiial  fluid  of  ^»i\v  epilcplie^, 
but  whether  it  is  a  result  of  the  diswisttor  it^  ("au-se  i*  as  yet  uncertain. 
It  i^,  of  nrtirx!,  (juitf^  poHsible  that  in  certain  individuals  the  rhemi.'^ry 
of  Dairitino  is  defet^ive  and  that  th^y  have  a  eniutant  error  of  nie> 
tuboli^^m  which  kIiowh  it^^elf  in  the  evolution  of  potsoo  which  fn>m  time 
to  time  cnn.-^^  epih'plic  ail:iek>*.  HandcUman  coneludeii  from  bin 
W[I»t'rinniHj*  ihai  eholin  is  not  the  p>Meon,  as  he  faih^l  Ui  find  it  in  tlte 
ccr»rbr«>-«pinal  Huid  of  eptle|«ii:s. 

The  t/ixic  tlieory  of  the  diaewe  receives  a  ctmsiidfmblc  amount  of 
oofiArmaiion  frfni  w>me  rec«nt  expcrimcnta  by  Donath,  Uafao^  MaaMn, 
NtN'kif  J'abhiw,  au<]  Kraiui^ky. 

Thaw  ubwrvers  have  fbaod  that  if  a  small  amount  of  blood  from 
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on  epileptic,  wlto  is  stiflering  from  an  attack,  be  injected  into  ^iriea- 
jiigrt  miff  nililitti*,  It  will  produce  convulsions  immediately,  whert«>?  the 
blijod  «f  an  fpiU-plic  tlrawn  tliiriiiy;  tJiu  interval  of  frw^Ioiii  frtiin 
flttnek.4  will  nut  pniduce  thiw  offbet.  Knilnsky  \uiti  luuad  an  nppreei- 
ablc  UEiKiitnt  uf  Hniinuniuni  i."irbu-niiit«  in  tliiis  |xmhuuoU8  IjIimkI.  Thid 
substance'  normally  exists  in  thcbltwwl  and  if*  supposed  to  be  a  substance 
fonued  from  pruteid,  and  to  be  converted  suUn-quently  into  urea  aud 
then  excreted.  Krainsky  believes  that  in  epileptic?  this  process  of 
cunversiun  into  urefi,  wlncli  i^  thought  Ui  ^t)  on  in  the  liver,  isarre^led^ 
anil  liiat  the  animunium  carbamate,  aectimulatetl  in  the  nircnlation, 
acts  i\s  a  |>oiHon  to  the  iiervou.'S  HVHtcni  pnKlucing  the  attjicks.  Mahn 
and  p!il>]ow  liy  establishing  an  artificial  conj nam ii-a lion  l>eiwit'n  the 
portal  vein  and  tin-  asccudtii^  vena  cava,  llius  arrestiu);  tlic  function 
of  the  liver  in  mudifyinfr  the  bl^Kxi,  have  proven  that  tlic  ammonium 
galtri  forme<l  in  the  process  of  pniieid  metabolism  are  no  k)nper  clian;^ 
int(»  urea  and  thus  aecumulate  in  the  circulation.  ThcK  satt^  then 
pro<lucc,  in  several  animals,  ccmvulsions,  s^imnolenee  and  eonui.  It 
Would  t4rn-m  pn>l>able,  therefoiv,  that  liie  carhanuiie  of  aniinfiniii  may  fx> 
the  active  poison  in  the  blocKl  prodtieing  epileptic  attacks.  This  thear\' 
receives  a  ircrtain  amount  nf  snp|wrl.  i'lxmi  the  (^nendly  aceeplfil 
fact  tliat  a  diet  rich  in  nitrugcuouB  material,  or  proteid,  is  Mire  to 
increase  the  number  of  epileptic  fits  in  a  perw>n  s^ntTering  from  the 
diaeafle.  It  must  W.  adnn'tted,  however,  on  the  other  hand,  that  a 
diet  free  from  nitrogen  doett  not  arrest  the  attacks.'  It  is  not  unlikely 
that  further  researchci;  along  tikis  line  may  reveal  other  ikoisuna  in 
addition  to  the  ammrniia  salti^  in  the  blood  of  epileptit!^.  This  toxio 
theory,  whih>  <!ap:ible  of  explaining  the  (Hfurrent^e  of  individual  fits, 
do«a  not,  however,  seem  an  adequate  theory  to  account  f<»r  the  disease. 
Some  added  factor,  oaraely,  an  imperfectly  ticveloped  nervous  system, 
or  a  nervona  system  that  has  been  affected  by  i^ome  oi^auic  disease, 
thofl  weakening  its  resistant  power,  is  prol>ably  a  necesBary  factor,  for 
there  is  every  rea«m  to  believe  that  these  varying  constituents  in  Uie 
blorxl  occur  in  everyone  from  time  to  time,  but  are  cajiable  of  pnxluc- 
ing  convulsions  in  but  a  small  percentage  of  the  hiunau  race. 

Studies  of  the  bhioil  in  epilepsy  have  recently  Ihh-ii  niaileby  Onuf  and 
Ivograsso  and  these  show  that  there  is  no  panillelism  between  seizures 
and  lencocytosis,  in  so  far  f^,  even  when  a  distinct  lenoocjtoAia  ia 
prc^-nt,  such  may  reach  its  height  at  different  ixriods  in  dit1i*rent 
seizures.  Ijcucoeytosis  is  independent  of  the  seiKQre ;  aud  the  seizure 
neol  nut  m-cewsiirily  Ik-  pnTtnlcd  or  followeil  by  a  leuctK^ytositi,* 

Dift^Osis,  — The  di:ignuHis()f  epilepsy  can  iwver  be  made  from  one 
or  two  attack:*,  as  such  attacks  may  be  merely  symptomatic  uf  s<ime 
other  disease.  Only  after  a  number  of  attacks  have  occurred  at 
decreasing  intervals  in  a  person  who  in  the  interim  sltnws  no  symptoms 
of  disease,  is  the  diagnosis  certain.  If  the  attack?«  are  precede<l  by  an 
aura,  if  Uicy  follow  ihe  lypiial  conrs*-,  and  ari»  folluwe*!  by  slit-p  tlie 

'Sw  JUmhovB,  Journal  of  NVrvoiw  ind  Mental  Ducaw,  Drct^it^r,  190* 
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diaeioBis  may  be  mxi^le  aOer  two  or  three  attacktt.  If  the  attncks  are 
of  fne  nature  of  petit  unil  jiloiie  "jr  of  iwyehif-ul  epilepsy  the  diu^nosia 
cau  hv  nau^hcil  early.  If  the  attjickn  are  ainisiul,  it  in  well  to  impend 
judgment  for  8ome  time.  Many  children  of  nervutu  cunstitutiim  huve 
irre^lar  epileptiform  attacks  diirins  early  life  whieh  are  ajwirihwl  to 
imligestifiii  i>r  to  the  irrilatlou  of  dentitjuii,  ami  yet  do  in»t  develop  the 
disease.  Hem*  in  iufantx  and  young  children  the  dia>i;[ii>sirt  iimst  l»e 
reserverl  for  time  Ut  decide.  MHien,  Imwever,  t^mjli  dnldrt^n  pretsent 
other  aigna  of  cerebnd  atrophy,  tlie  diagnosis  may  l>e  niailc  early.  In 
adulCt<  the  ovcurreiicti  of  a  fit  is  rather  more  suggestive  of  begitining 
organic  nen'otu;  diiieaite,  pare^ig,  mtiltiplc  aclcrueli^,  bruin  gyphili-i,  brain 
tiiin«>r  or  arterial  nclerosis,  than  of  epilepf<y,  and  here  again  the  absen<«i 
of  intennirn'iit  symptoms  and  the  nfurreneio  of  atta^^kfi  afford  the  only 
means  of  dtngnosie.  An  ophthalmriHcopio  examination  tti\eu  enables 
one  to  reaeh  a  eonelnsion  early,  a«  it  reveals  the  existenee  of  organic 
diseflse.  The  di;ignosif>  between  epileptic  and  hystennd  nltaekK  ia 
usually  <iuiy.  It  is  possible  in  hysteria  to  oliiniu  a  hi.stnry  of  a  neii- 
rotie  eonstitutliHi,  of  a  highly  exritable  tem|K'rument,  and  of  a  mental 
shoek  or  of  a  long-oonlinuetl  periotl  of  anxiety  or  distress  preeetluig  tlie 
attack.  This  attack  llM.'lf  is  slower  in  onset  and  lasl*f  a  nmch  longer 
time,  usually  for  several  hours  instead  of  minutes.  The  pelieut  never 
injures  herself  by  biting  the  tongue  and  never  wets  herself  in  an  attack. 
Some  sign  of  consriousnetss  of  sui-roundings  is  usnully  obtainable  and 
(hv  patii^nt  struggles  \rith  attendants  with  apparent  design  to  get  away 
frtjm  tlii'ni.  AVIien  rigidity  oeeui-s  it  Is  usually  in  peculiar  postures  as 
with  the  back  arched  and  the  limbs  extended,  and  the  rigidity  alter- 
nates with  siniggling.  And  in  hystericid  attacks  tJie  patient  usually 
talks  as  if  delirious.  There  is  no  rise  of  temperature  during  or  after 
an  attack.  There  is  no  increase  in  the  deep  reflexes  during  a  hystericnl 
attack  and  die  Habinr^ki  n>f!ex  luinnol  be  obtained.  In  epileptic 
attacks  the  reflexes  niv  inereas<tl.  The  face  is.  not  eiiiigested,  cyanotic 
aud  niolllfd  in  hysterical  attacks,  as  it  is  iu  t-lie  first  stitge  of  grand 
mal.  The  attack  termiiiatc3  by  a  gradual  or  sudden  return  to  con- 
sciousness and  not  by  sleep. 

Coiivnlsioiis  dne  trt  uncmia,  or  to  dialwt^^,  or  to  a1cj>hnlism  cannot 
be  distinguished  from  epileptic  attacks  except  by  the  dist^very  of  tiie 
syrnptoniH  ot'  thes*'  affectiotis. 

Prognosis. — The  facts  in  the  consideration  of  the  etiology,  of  the 
theor>'  i)f  org:inio  origin  nf  the  disease,  and  of  the  usual  course  of  epi- 
lepsy tend  to  the  cmielufitni  that  ihc  pn>gnofiis  in  epilejisy  is  almost 
always  unfavoniblc.  Recoveries  nrv  the  ran*  cxi-^'ption  (5  jmt  <vnt,  ?) 
aud  this  fact  should  not  be  eooocaled  (win  the  |)arents  or  frienils  of 
patients.  The  earlier  the  onset,  the  more  severe  aud  frcnpa-nt  the 
attacks,  tlie  ileeper  the  conui  and  the  more  intense  the  menial  <vin- 
fusion  after  an  attack,  the  worse  is  the  pnnin'isis.  Noctnnial  epilepsy 
has  a  hctttir  pn^iii)«i.K  than  diurnal,  as  the  chances  of  injurr*  are  le^ 
while  a  jHitient  is  ash*p,  The  pnignosis  in  |>erit  mal  is  not  better 
becjtuse  tliu  lUseasc  is  petit  tiud,  in  fact  mental  deterioration  seems  to 
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be  of  earlier  onset  Jn  these  cases.  Tlie  prngmisis  in  wrebellar  epilepsjr 
.^vertJ^  wiih  or  witlumt  running  atlaekw  —  is  worse  tluiu  in  ^nind 
mal.  The  better  the  j^ener.il  wmstituticm  and  digcfitive  powei*  of  the 
puticnt,  ami  the  better  his  n.':ietiou  to  dnifr*,  the  Ix'tter  the  pnij;ni»si.^ 
In  the  caaea  where  bromides  are  not  well  taken  the  proguosie  is  Imd, 
as  relief  i»  difReult,  About  t«u  per  cent,  ut'  epileptics  eventually 
be4-()iiie  insinte. 

Treatment,  — An  epileptic  should  lead  h  life  free  from  anxietr, 
respii'nMibility  or  efTort.  It  should  Ik;  a  life  om,  of  d»K)r-i  with  heulilifut 
Burniundiu^  and  af;reeable  <x;rupation,  in  tlte  country  rather  thiui  in 
town.  Hii^di4>tKhoulil  be?<im|>h'aml  in  ni«Mlerate  amount,  but  nntrili<iii&, 
BJid  it^  ehief  liinitutiuns  AtuMild  he  in  re^iixl  Ut  red  meaU,  ami  rieli  foodt*. 
He  should  avoid  all  aleoholje  bevei^a^es,  hut  cuftW-  ami  tea  in  inwlera- 
tion  may  ho  alluwed.  Tohaeeo  iiuiy  Ur  peniiitted.  If  his  dijfestivr 
oi")i;nns  are  dff(;etive,  ji;reat<.'r  eiire  in  ilii't  luid  a  more  ri^id  rrj^iuM-n  are 
to  Iw  prewrilnil,  but  the  ordinary  epik>j>tie  dtKiw  not  need  such  restrie- 
ti(in.-«,  thoujfh  ueoasiiinally  atluek<<  rnay  l>e  traced  to  over-ealinp.  In 
iiome  ca(H:(;  for  example  a  simple  milk  diet  tor  a  month,  or  a  ilirt  of 
vegetablej*  and  tH-nuiU  with  ejjjfg  only,  fur  a  t<hort  time,  or  ihe  aimo- 
lute  abstention  from  miiit  in  any  fi>rni  may  prove  of  iH-nefit.  Surh 
n-.-rrielions  should,  however,  Ite  tenrjKvmry  meu8ure»,  a»  too  lonp  eon- 
tinned  abiitineure  from  the  foods  whieli  experience  has  shown  lh<! 
hunuin  HyHtt^m  to  n'lpilre  is  harmful,  Ilis  ftwd  roust  be  eh e wed  finely, 
as  the  tendency  i^  to  lx>lt  the  fotxl  an<l  to  over-eat.  His  jfeneral  tym- 
dicion  should  l>e  kept  up  by  daily  ballif*,  either  a  H-nihiuli'  hot  (IC't**) 
baih  followed  by  a  cold  (75°)  sponge  off,  or  a  cold  sliower  both.  A 
full  amount  of  daily  exerriNi>  is  to  Ik'  taken,  so  distributed  that  over- 
fatigue at  any  one  time  miiy  i»e  avoided.  Bludy  and  reading  art'  not 
to  be  neglected  but  should  Im;  done  with  interval.-*  of  walking  or  exer- 
cise or  play,  so  as  not  to  demand  too  hmg  eoutinmnl  mental  etibrt.  As 
epileptic  children  are  excluded  from  schools,  special  teachers  shrmld  l>e 
eraployetl  by  those  who  can  affonl  it,  for  the  resourtres  of  a  liberal  edu- 
cation are  ncedwl  in  later  life  !ty  tint-  class  of  iuvaliils.  Mfolal  (M-eli- 
pation  (thoidd  l»e  eneouragcd  in  every  |»os.sihh'  way,  as  idleness  is  e<»n- 
dueive  to  evil  habits,  aud  to  intruspe^-'tiou  miil  unhappinesit.  Marriage 
is  to  he  discouraged,  as  the  offspring  is  likely  to  be  degenemte  in  type, 
aud  there  is  uo  greater  ner^■^^uft  strain  thau  that  of  Uviiig  with  a  pi-r- 
flon  liahie  to  an  attack  of  an  epileptic  nature. 

Kpilepiii^  iDhould  be  infonned  of  the  nature  of  their  disease  wh«n 
they  n-judi  ytars  of  discretion  and  Ix' MTimed  of  the  danger  they  ex|»o«e 
themselves  to  in  going  abf>Mt  alone,  in  standing  near  railway  tracks  or 
on  high  places,  in  going  alone  in  ImkiIs,  in  riding  the  bicycle  or  on 
horseljaek  or  in  swimming.  Such  warning  is  sim^u  eufonXHl  by  the 
occurrence  of  injuries  during  attacks  and  may  prevent  serious  a(i-idcnt«. 
Epileptics  should  always  be  under  iiome  supervision  and  atteiidauce,  to 
prevent  the  oonurrpnce  nf  seriona  injuries.  The  watching  may  be 
re*iente*l  bul  it  is  nw-efisary, 

I  n  the  meilical  tn>atment  tbe  Grst  tiling  is  to  seek  for  and  to  remove 
if  potiHiblc  ouy  form  of  peripheral  Irritation  whicb  uuiy  act  as  an  ex- 
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citaut  of  nervousness.     Reference  to  the  section  on  etiology  may  }iere 
be  miulc,  where  tliese  irritjtuts  un;  diseusHoi], 

Another  mntter  to  be  looked  into  is  the  condition  of  the  digestion  ; 
and  iu  case  the  exislenoe  of  iudicaii,  skiitol  or  other  products  of  imper- 
fect metabolifttn  in  the  urine  shows  a  state  of  intcstinul  toxicmia,  the 
etiiitlnued  use  of  iKjnix,  iiaphthuliue,  sidol,  sidicin,  sidpho-cnrbolute  of 
Hitda^  Itenzoate  of  wmJii  and  rt-int-iJics  of  thi.s  type  ».s  im!icnte<l.  There 
ate  HO  niuiiy  [mtJeiits  in  wliuin  eat-h  atxaek  can  Ijc  traced  to  a  state  of 
indijp?sdon  tliat  I  rqj;anl  this  Hue  of  treatment  of  almosf  as  much  im- 
portance as  the  UHe  uf  bromide:^. 

A  free  daily  action  of  the  bowels  is  to  be  euforoed,  by  the  use  of  fruits, 
plenty  of  water,  niatteaij^'  of  the  abdomen  and  the  i-ultivnt-inu  of  a  habit 
of  going  til  Kt(»l  at  a  defiiiit*'  lime.  laxatives  and  purgatives  are  to 
be  avoided,  as  ouoo  begun  they  will  have  to  be  kept  up  indefinitely. 
An  <Mva»ional  dose  f)f  t^Ioinel  or  |K>flophyIlin  will  du  no  harm  and  may 
be  indicated  fmm  time  to  time. 

The  reme<lie;s  for  the  disease  in  the  order  of  their  efficacy  are  brom- 
idei^  t>imiil(),  suhinum  and  rhloral.  The  bromide  of  potai^sium,  Mxlium, 
ammonium,  litlilum  and  strontium  given  in  watery  solution,  bromipin 
given  in  Hesame  oil  and  bmmotone  given  in  iiapsuleA  and  hydn>bn>mie 
arid  are  llu-  various  niethiMls  uf  giving  bromides.  It  is  wise  to  try 
one  atV'r  another  of  these  and  to  siileet  for  pernument  use  the  one 
which  ijcems  Uf  agree  Ijcst  with  the  patient.  Some  p^itients  bear  one 
better  tluiD  others.     Some  bear  a  conibination  of  several  bettor  than 

^any  one  alone.     Some  do  better  when  the  bromide  is  given   in  one 

'isi^  dot<e  at  night,  or  in  two  dr)ses  one  tit  night  and  one  on  waking. 
Others  eecm  to  al>sorb  thi-  tir<nnide  more  rcjulily  when  it  is  given  after 
eoch  meal.      \V^lere  regidarity  in  the  u.'*e  of  a  remwly  is  ueiTssary,  a 

(dose  on  waking  and  on  retiring  is  the  Iwst  method.  Nothing  should 
be  addtsi  (o  the  bnnnide,  as  a  simple  sidty  ta-ste  is  least  obje<.'tionable  in 
tlie  long  run.  Bromipin  is  given  in  sesame  oil,  the  dose  of  one  table- 
spoonful  being  equivalent  to  20  grains  of  bn>mide  of  pota.ssium. 
Kmnietono  is  ^veii  iu  capsule-S.of  5  grains,  one  capsule  l>eing  equiva- 
lent to  20  groins  of  bromide  of  |Kitassinni.  One  <lraehm  of  dilute  hydro- 
bitHnie  mrid  is  e({iud  to -tO  gniins  rtf  broniidt-.  The  dose  of  iiromiile 
must  be  determine<I  for  eaeh  patient  by  obwrvation.  It  is  wl*U  to 
begin  In  a  child  uf  ten  with  20  grains  at  night,  in  a  ehild  of  fifteen 
with  30  grains,  and  in  an  adult  with  40  gruins,  and  this  ilose  may  be 
incrcasod  week  by  week  if  tlie  attacks  do  not  yield  to  it,  up  to  150 
grains  a  <lay  for  an  adult.  Lai^r  doi«-s  <ainnot  be  continue*!  indeH- 
nitclv.  The  smallest  iloiv  wliifh  will  hold  the  attaeks  in  cheek  is  the 
dose  to  ht>  permanently  tJiken.  It  is  useless  to  take  bromide  for  a 
short  time  or  to  interitut  its  usi.'.  It  shouhl  l>e  kept  up  for  six  years 
at  least  if  U^gun  at  all,  and  if  this  is  unilervtn<Ml  by  the  {xitient  at  the 
imtset  he  may  be  more  willing  to  [H.'rsist.  When  the  system  is  satu- 
rated with  bromide  tlie  bromide  may  \ye  sjifely  sloppcil  for  ten  days  In 
case  of  ubs^olute  need  —  as  in  au  inienrurrent  illness  —  but  afU'r  two 
weeks  all  the  bromide  has  been  eliminated  from  the  system  and  no 

efl'ecis  remain. 
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It  ifl  well  to  add  to  any  bromide  sdi  whidi  h  wswi  some  glycero- 
phosphate of  tioda,  20  gniios  three  titnca  a  day  for  tin  adult  beiDj;  Uie 
nftual  doAe.  Thif<  t>eomt«  to  counteract  .some  of  the  ill  etiects  of  bromide 
»nd  ut  the  sjime  tinif  is  an  excelh-nt  food  for  thi+  iicrvoiw  system.  The 
two  rau  he  combined  in  tlio  Aiinie  eolutioo.  While  bromide  is  being 
given  piiticnts  should  \iiic  tittli?  or  no  nnlt  with  ihcir  t'oiid. 

The  ill  effiM!ts  of  hnitnldL'  lire  first  to  disturb  the  stomach  by  setting 
up  a  (iiliin-liid  tiinaininiUinit.  This  may  Ih'  avoided  in  stime  decree  hy 
giving  it  very  freely  dilute*!  in  water.  Sometimes  the  use  of  poor 
prepurntioua  of  bromide  which  ctmtxiin  arsenic  ia  rcspimHlble  for  the 
irritatiou  of  the  ^toniaeh.  The  second  ill  effect  is  the  appearance  of 
acne.  I'mper  care  of  tfie  skin,  by  hot  l>nth«  and  the  free  use  of  soap 
foliowe*!  by  ma«fl!ige,  prevents  th I ?« effect  in  some  patients.  In  others 
the  adrlition  of  small  dose?  of  anv-nie  i^iven  not  lonf^er  than  one  week 
at  a  time  will  prt^vent  the  wue.     The  puHtiileiii  nlmulil  Iv  pnckcil  and 

tlio  contents  expressed,  and  an 
Htil!N.-ptie  loiinii  or  uintnient 
applied.  If  the  pustules  l>ecome 
confluent  and  lar^  thick  cnuts 
I'  irm  the  bromide  muet  be  stopped 
lor  two  or  ihn«  weeks  even  at 
the  risk  i>f  iiltackH  ;  lift  elimina- 
Ilnu  hnj^lericd  by  incrense<l  water 
drinking  and  ^^adiiie  laxatives^ 
and  the  surface  dremed  aseptit^ 
:tlly  until  it  heals. 

The  thirxl  ill  effi-ctof  hmniide 
i^  its  effeet  upon  tlie  mind.  In 
ull  cases  it  dulls  mental  pnjc- 
esses,  makes  the  perception  leas 
keen,  the  memorj'  p<mr,  and 
rea.'4(>ning  slower.  This  is  in- 
evitable but  these  effects  are 
lenipomrj'  and  cease  when  the 
bromide  is  stopped.  In  a  few 
r,iWf*,  which  I  liavp  hcen,  bro- 
mide causes  active  mania  or  all 
the  symptoms  of  tlie  early  stage 
of  paresis.  In  these  cases  its  use 
Diuet  l>e  ab;in<lonetl.  Kpilejitica 
who  are  taking  bromide  sliould 
1n>  watched  for  ooc!u<li>nnl  cumu- 
lative effects,  and  when  these  appear  the  drug  should  be  stopped  for 
a  time. 

The  effect  of  bmmide  nn  the  ilistiuw  is  to  lengthen  Uie  interval 
between  attacki?,  :md  they  may  even  stop  entirely  ailer  the  intervals 
have  t>een  len^tiKuiiI  to  several  months.  The  doac  should  be  kept  up 
for  two  years  after  the  last  attack  and  then  gradaally  reduced  duriug 
one  year  and  finally  stopped.     It  is  sometimes  Ibund  that  a  rapid 
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(rraduute<l  inrrcaw  in  the  amonnt  nf  broniMo  jfiven  from  20  grains  up 
lo  150  giTilnftat  mglit,  ami  tljeii  a  grndiuti  derresLSf  tn  the  tiriginal  diwp 
has  a  goo«l  efiei't.  Sudi  a  poursc  c«n  lie  tqirHid  over  six  montlis  and 
may  be  n-jxaitrd  nnoe  n  year. 

Clilnnil  Jiydnitf  in  dnae  of  Tt  up  tn  If)  gmins  three  times  a  day  may 
Ije  added  to  bromide,  and  often  aids  its  effects.  This  drug  may  be 
given  by  rectum  in  the  status  epilcplicus.  It  caunot  be  continued  very 
long  without  causing  depresaing  effects  on  the  heart. 

TinetufG  of  IwHadontia  has  l»een  given  with  bromide  in  gradually 
inoreiising  ilusff*.      I  have  never  hud  any  favonible  rtwull*. 

Tinetun;  nt'  digitalis  lias  l)oen  given  with  bromide  in  eases  where  tlie 
heart  was  feeble.  I  have  not  been  convinced  of  any  effect  upon  tJie 
epilepsy. 

When  bromide  fails  of  effect  or  has  to  be  stoppe<l  becaiue  of  its  ill 
eflert«  tincture  of  siniulo  may  Iw  u.sed  in  1  up  to  'A  druchm  dose  three 
times  a  day.  I  have  seen  g«»od  eftectii  from  it  and  regard  it  is  a  valu- 
able remedy.  It  may  l>e  continued  a  long  time,  and  of^eu  diminishes 
tlte  number  of  fitfi.  It  may  be  given  with  bromiile,  thus  enabling  one 
to  rt'<hice  the  duse  of  the  latter. 

Fhiid  extract  of  solauum  caroliuerise  (liorse  nettle)  in  dose  from  1 
to  4  drachms  three  times  a  day  is  also  a  valuable  remedy  cither  with 
or  without  bromides. 

Calcium  lactate  in  doses  of  1 5  grains  three  times  n  day  has  heen  of 
servliv  it]  some  cases.  I  have  hud  succes*  with  this  remedy,  and  it 
appears  to  have  no  ill  effwi. 

Antipyrin  is  tlto  only  one  of  the  coal  tar  derivatives  which  thus  &r 
has  been  found  to  have  any  efleet  upon  epileixsy.  Given  in  15  grain 
powder  at  night  and  15  grains  on  rising,  it  sometimes  mitigates  the 
attacks. 

Chlorotono,  a  synthetie  product  of  Parke,  Davis  &  Co.,  will  decrease 
epileptic  uttjicks  but  renders  the  piitient  su  stupid  and  dizzy  that  its 
use  must  be  limited  to  a  short  time.  It  acts  well  to  arrest  a  scries  of 
severe  attacks. 

In  a  stjitus  epileptiocis  large  doses  of  bromides  and  chloral  by  rectum 
may  Ik  of  service,  and  Sfimetimes  tlte  tits  may  cease  under  chloroform 
inhalations  given  carefully  for  several  hours. 

In  a  few  cjiw-s  where  an  auni  of  some  duration  precc«les  the  attack, 
the  inhalation  of  amyl  nitrite  may  urrait  the  attack.  Pmrls  i>f  iliis 
C!Ui  be  i«rricd  and  bnAca  iu  tlie  handkerchief  or  a  bottle  tilled  with 
cotton  wool  soaked  in  amyl  nitrite  can  be  carried  and  iolmled.  In 
some  coses  tlie  aunt  consists  of  a  iiuuib  feeling  in  one  limb.  A  band 
tied  lightly  about  his  limb  when  the  numbness  is  first  felt  has  been 
known  to  ari*est  the  attack.  One  of  my  jiatienLs  wt^irs  a  strap  about 
his  wrist  iUid  pulls  it  tigiTt  when  he  feels  the  tingling  in  the  Bttgtrrs  and 
thus  aborts  the  fit.  In  senile  caaeeorin  cases  due  to  arterial  sclenic^is, 
the  use  of  niti'oglyc«'rinc  ,  Jq  gmin  two  to  five  tinx^  daily,  or  of  ni- 
trite of  S4Hltuni  -i  grains  four  times  daily,  wjuibinol  witli  heart  stimu- 
lants, Is  <»f  much  more  service  than  the  use  *>f  broniidci*.  It  is  in  thcsie 
cases  that  chloral  iu  3  to  5  grain  dose  fotir  times  a  day  and  also  5  gnun 
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flostiB  of  potoj^iutti  iodide  hus  l>een  of  some  Aemc«.     In  old  persons  a 
{Irink  of  whiskey  will  somptlmea  abort  an  attack.     , 

I  IiiiVi^  n«v<T  fmind  iiiurli  ctli^'t  fmm  any  remedy  in  petit  malt 
thoagh  the  attjitrk.^  mny  diniioish  (mder  any  of  the  lines  of  trcnttnont 
deAcribfNl.  fKifiasiuinilly  iiiin>iilyii('nue  in  -,  J^  gniin  dose  two  to  four 
times  a  day  lias  ii  favonible  effV^Tt.  Oxidp  of  zinc  5  grains  after  i-juili 
meal  in  eu|>:$ulc  luin  been  of  some  service  in  epile|>>t;v'. 

B<jrax  15  to  25  gniina  after  wieli  meiil  givt'n  in  jKiwderliaadouogtHKl. 

Forel,  of  Ziirioli,  recommends  a  course  of  treatment  by  opium,  the 
patient  being  put  to  be<l  and  fully  nurcotize^l  for  six  weeks,  liic  opium 
Iwing  tlien  slowly  dimini«he<l,  and  a  larger  done  of  bromide  l>eing 
l^ven  daily  as  the  npiiim  is  dwre-iised.  I  have  not  hail  g<ioc(  ivsiilta 
from  this  eours^e  of  tn>atui(*iii.  I  have  known  the  opium  holiit  N<  Iw 
indiiivd.  It  '\s  a  nierliofi  wliidi  \^  falling  into  disrepute.  Opium  and 
morphine  should  be  uvoidiil  in  epilepiit-s. 

In  an  attack  nothing  <*ai]  l>e  done  except  to  prevent  injuries,  to  pre- 
vent if  poHHible  biting  of  the  tongue,  by  placing  some  hani  subntan^x! 
between  the  teetli  and  to  prevent  congestion  of  the  head  by  hnuiL-niiig 
the  ueek  baiHi,  The  (Mtiicnt  should  always  \n-  |M>rmiti4rd  b*  sleep  after 
the  attack  oa  long  as  he  desires.  A  warm  salt  buth  will  relieve  tlic 
latigue  of  tlie  museh«  whi<!h  is  ineviudile. 

Surgical  Treatment. — There  is  a  small  jK-'nrnlage  of  caaes  of  epilepsy 
o|)eu  lo  surgical  tnsitment.  Wlieu  a  foeus  of  dihejLSO  in  the  bniiu  can 
be  exactly  located  surger>'  may  remove  it  In  cjwea  followiug  injury 
or  depressed  fractures  of  the  skull  it  is  always  possible  that  ft  spiculum 
ttf  lH)iie  may  l>e  irritating  tlie  bmin  and  in  these  trascs  its  rciutival  m 
indiciitet),  I  have  published  elsewhere'  numeniUs  cases  of  this  kind. 
In  cases  when?  the  aura  or  attack  is  distinctly  eiirti(-:d  in  tyjK^,  is  uni- 
form, and  is  not  attended  at  the  outset  by  a  loss  of  oonsciousness  tt  is 
often  ixissihlc  to  locate  some  focus  of  irritation  if  the  case  \»  studied 
with  tlic  facts  cnnecming  localization  mentioned  on  piigcs  Ml  lo  !KI 
in  mind.  In  such  nises  cxpuson-  ijf  the  i-ortcx  nuiy  Pcveal  a  plaque 
of  adherent  meninges  or  a  small  area  of  si;len-tsis  or  of  gliosis  and 
this  may  be  remove<l.  So  many  tumors  begin  with  epileptic  attacks 
that  this  procedure  is  advocated  whenever  the  attacks  are  distinctly 
loadiznble. 

In  all  non-traumatic  cases  with  no  Walizing  H%'mplomK  surgical 
treatment  is  enlin-ly  unwarranted  and  useless.  Kven  in  the  wises  in 
which  it  is  imliailol  and  pnjperly  carried  out  it  is  not  uniformly  cuni- 
tive.  Any  sear  in  the  brain,  whether  pr^nluced  by  dituiise  or  by  a 
surgeon's  koile,  may  act  as  an  irritant  and  eiiusc  attacks.  Hence 
after  any  o|>cratLon  on  the  brain,  even  for  tlic  rvmovid  of  tnniors  or 
abscess,  epilepsy  may  develop  as  a  se<|uel.  It  is  uut  surprising  there- 
fore that  even  in  cases  of  epilepsy,  which  have  been  trephined,  and  \a 
which  some  f<H>us  <if  tlisease  has  iHt-n  found  lUld  removed,  the  {Mlienl 
may  have  a  recurrence  of  the  attacks.  The  snrginil  ti-etatnicnl  of  even 
selectetl  cases  of  epilepsy  has  iHit  been  as  SlR'ee^sful  hs  vi'as  at  fii 
expected. 

■  Brain  f^rgnry,  WUlwu  Wowl  &  Cou 


CHATTER  L. 

NEUKAHTUKNU  AND  THE  OCCUPATrON  NECROSEa 


NciTRA^THKNiA  IS  a  Condition  of  exhaustion  tn  the  ^neral  nervous 
system.  It  may  l>e  general,  all  )>art8  of  the  system  being  aAected. 
It  may  Uc  local,  either  the  brain,  or  the  spinal  ctml,  or  the  vaftomntor 
system  Vwing  chiefly  involved.  Hence  its  sym|itoniM  vary  widely  tn 
(lifTeront  eases,  and  are  almost  as  numerous  as  the  various  activities 
|)08«ible  in  mind  and  btnly. 

Every  act  of  tiiiiid  or  Iwidy  is  attende<l  by  certain  chemical  and 
phyi«ieal  changes  in  the  cells  of  that  part  of  the  nervous  system  con- 
trolling the  act.  These  go  on  ibr  a  time  within  physiologieal  limits 
without  harm.  Hut  if  continues)  beyond  those  Umitti  tliey  result  in 
exhanstiDn  of  the  celU,  giving  rise  to  uneom  fur  table  KonsutiouR  of 
fatigue  and  inability  to  enntinue  work.  The  initial  state  of  the  cells  ; 
their  dt^rec  of  development ;  their  inherent  strength  ;  and  tlieir  stale 
of  nutrition  dottirmine  the  limit  of  their  endtirance;  fur  what  ii^  licaltliy 
effort  to  a  strong  man  may  be  imjHt^ible  overstrain  for  a  weak  one. 
The  condition  of  exhaustion  may  be  rapidly  or  slowly  comjH-n^ted  for 
in  different  comlitions  or  in  different  persons;  the  capacity  for  reco- 
peration  differing  widely.  But  it  is  probable  that  permanent  changes 
ai-e  rari'ly  priMhieol  in  cells  hy  work  and  that  a  return  to  a  nonnal 
state  is  the  rule  when  sufficient  rest  is  given.  {Sec  ]Migc  27.)  Edinger 
however  believes  thai  if  the  cells  of  auy  part  of  the  ner%-ou8  system 
ape  overetraincd  by  excessive  work  they  may  undei^  a -process  of 
degeneration,  which  in  turn  may  l>e  followed  by  a  secondary  sclerotic 
process  in  the  connective  tissue  which  holds  tlie  cells  together.  When 
such  sclerotic  changct-  occur  they  are  permanent  and  form  the  basis  of 
organic  disease.  Hence  be  believes  that  overwork  may  cause  penna- 
nent  inefficiently.  His  views  are  so  important  that  the  following 
summary  is  quotc<l : 

"  The  overfuuctioning  of  a  sound  uerve,  or  normal  functioning  of  a 
degenerated  or  intoxicated  nerve  causes  fatigue  which  may  amount  to 
exhaustion,  and  the  |K>wer  of  recu{>eration  may  l>e  traDsicnUy  or  per- 
manently lost.  Poisons,  like  alcohol  and  le^d,  reduce  the  recu[>er- 
ative  power,  and  nerves  subjected  to  strain  from  the  occiii)ation  may 
ex{>erieuce  exhunstion  and  ultinwtc  jmralysis  and  atniphy.  T<h)  little 
attention  has  been  p:iid  hitherto  tii  the  (piewtinurt,  What  IxHumicH  of  a 
nurnuil  nerve  subjected  to  unduly  great  strain,  or  of  a  weak  nerve  of 
which  normal  functioning  is  demanded?  and  How  doe»  the  central 
organ  fare  with  these  atwolute  or  relative  overderaaods?  A  constitu- 
tional, defective  composition  of  a  part  leads  to  atrophy  when  fuuc- 
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tiomil  tlcnmiuls  are  imult-  on  it.     A  siiiiilar  jirihWAs  owura  in  nnolher 
group  of  nervous  aflectiona  which  are  uot  coDg«?uital  but  result   frum 
the  action  of  poison)*,  »s  in  the  ncrvuus  affecliuns  aflcr  ergot  |H)iM>[itDg,  i 
after  pellagra  and,  aliovc  all,  afler  iiifetitiun  with  syphilis,  as  in  tabes 
and  paralyf*is.     AI!  lln^se  have  an  injurioui*  influence  even  on  neiironMi 
of  wliinh  only  tmriiial  f'tiiictioii  is  dr ruautliHl." 

Stiology. — Predispoatng  causeB  arc.  pruininent  in  the  pnxlitrtiuii 
of  neurasthenia.  In  the  majority  of  cases  it  is  possible  to  (li^cuvcr 
some  fact'>r  in  the  hereility  of  the  |Kttient,  which  has  iuduce<l  an  imp(>r- 
fect  development  aud  conse(|uent  inherent  weakness  of  his  oervoiia 
syatem.  One  or  both  part;nLs  may  have  l>een  the  subject  of  some 
disease,  either  nervous  or  of  any  other  t^hiiranter  ;  tliey  may  have  been 
subject  to  intoxication  by  alcohol,  drug;i,  or  autoinfcction  ;  they  may 
have  been  old  or  freble ;  tlioy  may  havi^  Ih-imi  Huffi'ring  from  ovt'rwr>rk 
or  strain  of  a  mental  or  emotionHl  kind,  or  they  may  themselves  have 
been  neurasthenic.  Anxiely  or  illness  in  a  mother  duriiii^  pn^oancy 
impairs  the  atrenpth  of  the  child*!*  bruin.  Utider  these  conditions  the 
child  ]s  \>orn  with  a  uervous  system  incapable  of  the  highest  develop- 
ment, and  unable  to  Htand  exhaustin^r  i^train.^,  and  defective  in  recup- 
erative ]>ower ;  henco  he  l>oc<imfs  an  easy  prey  to  the  exciting  i^iises 
of  the  dibease  in  later  life.  This  factor  is  uftcu  overlooked  Ixitli 
by  patUmtb  aud  by  phyKician»,  who  art-  di><ap{Miiiited  at  the  lack  of 
result  from  treatment  or  from  porttKU  of  rest,  which  othenviae 
would  be  elective.  A  firm  bullaing  cannot  be  erected  on  a  fonn- 
dation  of  sand. 

The  exciting  catises  are  numerous.  A  life  of  tiK>  continuei^  effort 
without  proper  )>eritKls  of  re«t  and  ^leep,  withoul  pnijter  fcKid  and 
proper  exercise,  aud  harassed  by  the  worry  which  the  struggle  for 
success  entails  is  the  history  usually  obtaiinil  fn>m  a  neurasthenic. 
Of^en  alcoholic  or  sexual  indulgerkce  is  an  arMed  cause.  Sometimes 
some  acquired  disease,  esiM'cially  syphilis,  some  infectious  disease,  t,  i/., 
grippe,  or  some  chruuic  exhausting  affection,  like  intestinal  or  gastric 
indagestion,  nephritis,  gout  or  rheumatism  is  the  evident  exciting  oause. 

Sometimes  severe  shocks  or  intense  anxiety  or  grief  are  protluctive 
of  the  disi'n.«i> ;  and  worry  may  l>e  said  to  cause  nion'  cases  than  over- 
work alone.  Thus  family  care  or  affliction,  the  distress  of  niiitd  cnn- 
set^ueut  u|Kin  money  losses,  or  illness  or  ill  oomlucL  of  some  relative 
an  unfortunate  love  aifair,  a  disappointed  ambition,  or  inteuse  remorse 
are  causes  of  neuRistheiiia. 

A  sudden  change  in  one's  habit  of  life  may  so  disarrange  the  cheiD- 
istry  of  nutrition  as  to  priHluce  neurastlienia.  Thus  athletes  who  stop 
exercise,  hard  workers  who  rest  completely,  women  who  make  a  com- 
plete change  of  diet  or  who  slop  taking  fluids  in  order  lo  gi;t  thin, 
people  who  suddenly  adopt  sonic  fad  in  their  food,  men  who  do  un- 
usual work  at  night  and  sleep  little  by  <luy,  pennons  who  subject  (heni- 
selves  to  great  changes  of  altitude  or  climate,  are  frequently  liable  to 
develop  neurasthenia. 

Great  excess  in  work,  especially  if  attended  by  anxiety,  is  a  very 


STTOLOGY. 


839 


frequeut  c-auee.  Thus  college  studcnU  af^er  tinul  examinations,  pro- 
feH!^ioual  uiea  afler  aii  iutense  effort  iu  tlie  pulpil  or  ul  the  bnr,  or 
medical  men  after  trying  caHes,  or  engineers  after  imuhual  exertions 
often  develop  an  acute  nenra^thenia. 

In  women  menstrual  dir«irtlers,  or  nteritie  and  ox'arian  dtAeaAe  are 
very  likely  lo  cause  continued  irritation  ami  exhaustion  of  the  nervous 
system.  A  hu'enitinn  of  the  (K*rineinn  wJtli  \Ui  .ftw^indary  displace- 
nivnts  of  uterus  and  bladder  may  be  a  source  of  constant  senbury  irri- 
tation and  discomforts  which  after  mouths  may  so  wear  upon  the  aer- 
V0U8  syj^lera  as  to  produee  a  Revere  general  neurasthenia.  Exces-sive 
rauternal  earea  are  also  an  occasional  cause.  In  ol<l  age  t-he  condition 
is  rari'Iy  seen,  us  ihe  old  are  less  siilyecit  to  strain  and  to  worry. 

Neuraslhenia  has  been  ascribe*!  to  "reflex  irritation."  liy  this  is 
meant  that  in  some  organ  of  the  body,  e.  </.,  eye,  or  ear  or  noee,  or 
getiitals,  etc.,  a  condition  is  present  which  canines  tx)nstRiil  nervous  irri- 
tation ;  and  such  constant  irritation  by  the  law  of  Bummation  of  ira- 
pidses  results  in  an  occasional  nerve  storm  which  disturbs  the  nutri- 
tion of  the  nervous  centers  and  leads  to  irregular  and  defective  action. 
Some  of  tl>e  worst  eases  I  have  seen  have  Ijcen  due  to  ulceration  of  the 
reetum  long  overIiK»ked,  or  to  chronic  iiretlirilis  \i-ilh  granulations. 
This  subject  is  more  fully  considered  iu  theeliaptcr  upjn  Keflex  Neu- 
roses, P"g<'  *'*^9- 

Neurasthenia  has  also  been  ascribed  to  chemical  poisons  developed 
iu  the  bfflly  by  im|)erfect  metabolism,  uric  acid  poisoning,  lithcmia, 
oxaluria,  or  uremia  being  fonml  in  many  cases.  The  uric  aiad  dia- 
thesis is  undoul>tedIy  a  factor  in  some  east-s,  and  there  are  many  per- 
sons who  be*.;«ime  nenrastbenic  unless  they  take  oecajjional  do«ea  of 
calomel,  nsc  alkaline  waters  constantly  and  refrain  from  a  diet  eon- 
taiuiug  red  meat  and  alcohol.  It  is  a  question  whether  chronic  auto- 
intoxication by  defective  digestion  is  a  cause  or  a  result  in  neuras- 
thenics, but  the  two  conditions  arc  very  frefpiently  combined.  Atonic 
states  of  the  stomaeli  with  enten>ptnsis,  di»tensi<Hi  of  the  intestines  and 
chronio  eolilis,  rectal  discartc^,  especially  bleeding  pi!c^,  strictures  and 
flssuresi,  are  certainly  liable  to  give  rise  to  nenmstheiiic  states.  The 
exocs.sive  use  of  alcohol,  or  tobacco,  or  coffee,  or  tea,  may  Icjui  to 
tlie  development  of  ncunu^tlieuia.  The  neurasthenia  seen  among 
sypliilitics  is  m^caaionally  due  to  that  iliseuse ;  it  is  more  commonly 
due  to  the  exbaui^ting  eflV'ct  of  long  cunrnes  of  tresitmcut ;  and  it 
is  BomctiroGS  entirely  independent  of  the  dtsoaso  and  due  to  the 
worry  or  iwir  that  ihe  imlieiit  (ii'ls  in  (•ori.se^pienee  of  bis  infection,  his 
anxiety  to  marrj',  or  his  fear  of  transmitting  his  disease  to  his  wife 
or  childrea. 

The  importance  of  errors  on  the  action  of  the  ductless  glands  as  a 
cause  of  neurasthenia  has  been  urged  by  Hertoghe '  and  by  Ijevi  and 
liothsciiild.'    Temporary  cessation  of  eecTetion,  or  temporary  iuerease 

'Ball,  de  U  Boc-  Med,  Ac  Eruxelles,  IWO. 

'  Etudes BUr  111  phyHio-putliulugio  du  CuruiiThvrDiiloet  del'bvnopline  (p.  62),  Doin, 
Paria,  VMS. 
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of  secretion  of  tlic  tliyroid  irland  may  produce  npuraatlicnio  o^inptoms; 
in  the  first  «».•*<■  attciuleci  by  niitmr  m^'Us  rescnibliiij;  tlic  symptoniit  of 
myxoyifiiia,  a  sem'ation  of  ohilliiicti^,  dryuefif:  ot'ttic  t^kiii  au<l  hair,  swell- 
ing of  the  hantlti;  and  nwk,  a  slow  pulsr  and  diniinislied  nientttnuilion  ; 
in  tlic  second  aise  fiijiiis  re^mbllng  tJiuse  oi*  Graves*  di^eaiiej  foelings 
of  hml,  AWHiitiiig,  emaciation,  a  rapid  pnlfH}  and  severe  hcadacht^  with 
too  profuse  nicusiruation.  These  can  best  !»■  Irwitcd  !ii  llie  first  cage 
by  iulniinistnition  of  small  doses  of  tliyroid  extract  and  in  the  Bccotid 
by  the  ujjc  of  pitiuUin'  extnK't,  or  Ix^lladoniw. 

Injuries  of  the  body,  especially  if  attended  by  mental  shock  and 
fright,  are  capahh^  of  sotting  up  a  severe  t\[ve  of  neuraHthenia.  This 
is  particularly  frerpient  after  railway  ami  aittomuhilc  aocidenta  ;  and 
has  l>et;ri  tenutHl  traiiinalic  neuniHtlu'iiia  eir  the  "  tnuimatic  ueuroeia." 
It  differs  from  ordinary  neuranthcnia  in  the  presence  of  more  acute, 
inteuiie  :iud  variable  ttymptoiu!*,  iu  the  ]>niiiii[ie[]c*e  of  mental  t«ymptunifi, 
many  of  which  are  uf  an  hysterical  kind,  and  in  its  longer  course.  It 
is  probable  that  the  conciii^sion  of  the  IkhIv  in  Kuch  accidents  produces 
A  phyKti::il  i^hange  in  the  ceM-i,  which  for  a  long  lime  ham^iera  tlieir 
normal  metabolism  and  causes  a  permanent  exhausted  8tjite.  The 
fright  pmbably  eausom  a  ebemimil  change  in  them,  with  similar  results. 

The  disease  is  more  c*)ramoii  id  men  than  in  women.     It  is  an  affoc- 
tion  of  adult  life,  but  many  caiios  develop  early,  the  large  majority  be- 
fore tlie  age  of  forty,  during  the  p<;rio<I  of  greatest  effort.     Occaainn- 
ally  children  are  affeeted,  eitpeeiatly  those  who  arc  pushed  in  school 
and  are  madi>  tu  share  in  adult  arnusetneutti.      It  is  more  common   in 
cities  than  iti  the  country.     It  is  more  common  among  the  Iwtter  classes 
and  among  the  highly  educated,  than  ammig  the  hihoriiig  cla-«A.     Cli- 
mate does  U4>t  enter  as  a  tiictor,  us  it  develo[>s  in  both  north  aud  south ; 
on  the  plains  and  in  the  mountains  ;  but  when  a  person  is  neurastlienic, 
change  of  altitude  has  a  mnrketl  cfTect.     It  i^  more  common  in  winter 
than  in  summer.      It  is  more  freipieut  among  those  ]>eople  who  live 
under  couHtaiit  sintin  and  effort,  with  few  nilioiial  amusements;  niitl 
who  take  litllu  out  of  door  exercise  ;  hence  the  disea.se  is  more  ajiu- 
mon  among  Americans  than  among  Germans  or  ICnglieb.      It  is  a 
disease  of  civilization  and  Inettleutal  to  the  ambilicm  of  active  men. 
In  women  it  is  o1\en  the  outcome  of  a  atngenitally  weak  nenoua 
system,  over-traineil  in  school,  or  subjected  to  disap]>ointment  in  love. 
Sometimes  ambitious  lieyiaid  capacity,  or  tlie  disLress  after  marriage 
of  an  unhappy  or  a  childlc>ss  life  pnidiiee  it. 

Symptoms.  — Tliew  may  )m>  elassilieil  into  mental,  cercbralj  spinal, 
sextml,  VII s<(»- motor,  and  sympathetic. 

Tlie  mnUal  and  isrebral  itjfmpfomii  are  the  most  common.  Thcrro 
is  always  a  certain  consciousness  of  our  mental  processes,  atieiHied 
by  a  sentfe  of  enjoyment  or  of  distaste,  but  thh^  in  a  normal  {wrsoD 
is  never  vcTy  vivi<L  The  mind  rarely  watches  itself  as  it  acts,  and 
is  nut  CfmMcious  of  its  application,  of  storing  np  impressions,  or 
of  its  acta  of  reasoning.  Thus  we  have  our  attention  Hxed  on  tlie 
result,  aud  nut  ou  the  process  of  thought.     If  nu>ntul  action  Ijecumes 
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hnmpcrcd  one  of  the  first  results  is  to  attract  otir  attention  to  the 
pnKfs»i,  and  away  (n>m  tlie  eniK  Tlu'  iiiini)  Iiihors  in  its  work.  It 
Ixx-'omeii  dilEcuIt  to  tix  attentioQ.  It  is  hard  to  ren)cml>er.  It  is  ini- 
po^ble  to  reason  consecutively  and  accurately.  Impreeaiona  Iwivo 
iittl<!  tra<^  Logical  seqnpncps  do  not  follow  from  promises.  And  in 
coiisc«|iu'rn*  of  tills  dink'ulty  in  nn-ntnl  jiclivity  a  st'use  of  discomfort 
Krisps,  a  distaste  for  meutul  oecupation  and  a  feeling  of  repugnance  to 
efibrt  ur  to  labor.  Tlil:^  is  what  the  neurasthenic  Ceela  and  complains 
of.  He  cannot  put  hi»i  mind  on  lit^  work.  He  veaiU,  Ittit  foists  what 
he  has  read.  Ifc  cjinnoteonie  to  any  cunclusioii  alMiit  anything,  living 
in  a  8tate  of  perplexity.  He  aoooniplisheft  tintliing,  and  thift  faei  alone 
causes  annoyance  and  distress.  He  soon  becomes  irritable  not  only  at 
hiniAclf  and  hi.s  stale,  liiit  at  liin  .surnanidlngs,  family  and  friends.  He 
wishes  to  Ix:  alone,  and  then  bro<jilj^  on  his  condition,  usually  fearing 
infinity. 

As  soon  as  he  l>ej;ins  to  nnticu  his  own  sensations  they  all  booome 
intensified  and  many  normal  feelings  itstially  unnotired  are  thought  to 
be  symptoms.  Thus  pulsiatiouR  in  the  head,  feelings  of  dislress  in  the 
he:ul,  pressure  on  the  top  or  back  of  llie  head,  pjirticnlarly  at  the  occi- 
put, eoiistrietion  ab«int  the  forehead,  tenderness  of  the  scalp  or  actual 
pain  In  tlie  head  are  complainwJ  of.  These  are  chijise*!  t':^ether  as 
cephBlie  sensations,  and  are  very  common  symptoms.  The  lieadache 
of  neurasthenia  varies  in  iuteoitity  during  the  day,  being  increased  by 
mental  exertion  and  relieved  by  tbod,  it  is  worse  in  the  morning,  often 
aulwidesat  night,  and  never  keeps  the  patient  awake.  Knrely  verllgo 
is  felt  as  well  as  henihielie  or  If  there  is  no  actual  ilizzinejss  there  in  a 
sense  of  movement  of  the  body  when  at  rest,  and  a  feeling  of  nnstcadi- 
ness  in  walking  giving  rise  to  much  discomfort.  Xumbness  in  the 
face,  or  tongue,  or  estreraities,  cold  or  hot  Bensation«  there  or  in  the 
back  ;  feelings  of  weakness  in  the  legs  and  hands;  Inability  to  use  the 
eyes,  luiwillingness  to  listen  to  mn^icr  oriKoiinils  of  any  kind,  ilefcetive 
appetite  and  disordere<l  taste,  all  indicate  an  imperfect  state  of  function 
in  the  cortK'nl  centres  of  Rcn.salion.  Subjective  stinsatiuns,  sneh  as 
S[K>ts  Itefore  the  eyes,  riuging  in  the  ears,  or  a  Ijad  taste  In  the  mouth 
are  often  compkuneil  of.  In  the  majority  of  patients  an  inabilit}*  to 
read  is  notiei>d.  This  may  be  due  u>  a  senttitiveuesa  of  the  optic  ner\'e«, 
sr>  that  looking  at  anything  is  painful,  i>r  it  may  lie  due  to  an  inability 
to  fiiru.'*  tlie  eytw,  (he  accouiniodalive  apjwinitiis  being  Mu<ily  fatigutil. 
More  often  it  is  due  to  the  inabihty  to  coneeutralc  the  atlentiou  or  to 
get  up  any  interest  in  subjects. 

The  cortical  centres  of  motion  also  suffer.  Patients  complain  of 
being  tired  all  the  lime.  A  continncd  mn^^ular  effort  is  inqiossihle. 
The  grip  Is  poor  and  l>eeomes  worse  as  efforts  are  n-jHiited.  Tremor 
of  the  hands  and  face  and  eyelids  may  Ik-  seen.  Walking  any  distance 
cau8Ct>  undue  fatigue.     Talking  and  writing  are  irksome. 

The  sub-cortical  processes  of  association  are  equally  involved.  A 
face  no  longer  suggests  a  name.  Memories  whicli  were  formerly 
groujied   together  are  no   longer  associated.      Hence  any  thought 
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Iiecomcu  hIuw  and  raoreof  an  effDrt  tlian  usual,  arul  ninita]  application 
involviog  many  associative  prtKCSsts  is  inipcKyjiblc.  The  defects  of 
memonr,  which  arc  noticed  early,  give  rise  ta  much  alarm. 

The  emotional  element  in  mental  activity  is  aliio  affected.  Nothing 
givca  rise  to  a  seneft  of  pleasure.  All  pnMMSsi*  Iweome  painful,  and  a 
sense  of  distniiiifurt  and  dtstn-s»^  attends  all  thought.  A  marked 
depression  of  spirits  is  complained  of,  and  the  patient  fears  nieliLn- 
cholia.  His  depression  differs  from  that  of  melancholia,  Iwjwever,  as 
he  never  blames  himself  for  imaginary  ill-doing.  The  true  niidun- 
cbolic  has  a  conviction  that  he  himself  is  to  blame  for  his  misery,  that 
it  is  a  just  pnnii^hment  ior  some  supposed  sin  of  omission  or  c<)nimi»- 
sioDf  and  tliat  there  is  no  hope.  Theiicui'aMtbenicusi'ritjeii  his  dislreSB 
to  every  poseible  (^ause  except  to  his  own  errors  of  life  or  work. 

Morbid  fcars^  termed  pltobi<i«,  are  very  eomniou  in  ueunsUienia. 
Tliis  may  l>e  an  indefinite  sense  of  apprehension,  or  it  may  be  a  fear  of 
certain  things.  Thus  one  patient  may  fear  being  in  a  ty>om  or  hall  or 
theatre  or  eluirch,  or  any  olo^^ed  place,  and  will  rush  out  into  the  open 
air  for  relief;  this  has  been  termed  elnustro-phnhia.  Another  may 
fear  open  simees,  and  will  go  long  distJinceH  tlin>ugh  narrow  streets 
rather  than  cross  a  square;  this  has  been  t<Tmed  agoraphobia.  Many 
fear  to  make  any  efibrt,  and  wilt  not  attempt  any  in  consequeooe. 
Many  fear  stjme  form  of  disease,  and  usually  make  themselves  familiar 
with  ilssvmptomK,  and  then  notice  their  own  sensations  and  misinterpret 
litem  ;  iIiiih  |tersuading  tliemselve^  that  l:h<>y  have  the  diMiiAO  iu  ques- 
lioa.  Physiciuus  often  fear  locomotor  ataxia  ur  paresis  when  neuras- 
tfaenio.  The  mistakes  of  the  laity  are  easier  to  imrreot.  Si>me  have 
appreheu^ous  about  their  family  or  friends,  rather  than  about  Lhem- 
aelves,  are  especially  ufruitl  of  llglitning,  of  journeys,  of  fire,  etc.  lu 
a  study  of  such  morbid  fears  Stanley  Hall  has  descrilxnl  over  two 
huiidrtnl  varieties  w^hich  have  been  noticed.  These?  morbid  fears  are 
very  common  8}'inptnin.s  of  tlie  diswifte,  ami  when  they  overeorae  a 
patient  suddenly  give  rise  lo  attacks  of  anxiety  which  are  very  dia- 
treasing  and  imiy  pro<lucc  physiad  cficct8,  such  as  pulpitalion,  pallor, 
faintness,  and  exhaustion.  Such  fears  are  partictilarly  oommou  in 
Deurarithcnia  due  to  alcoholism. 

The  ejnotional  control  is  very  defective  in  neurastlienia.  Tatienla 
are  easily  moved  to  tears,  cry  as  tliey  relate  their  symplifms  and  nuiy 
act  iu  a  way  sugget^tive  of  hysteria.  In  many  cases  there  is  a  mingling 
of  the  symptoms  of  botli  diseases. 

Another  mental  symptom  is  some  morbid  impulse.  The  patient 
suddenly  Itecomes  po^^ss^ed  with  an  idea  which  he  c;umot  resist.  He 
may  have  an  imjuilHc  to  count  objects,  or  to  re|)eat  «Tiain  words.  He 
cannot  sit  down,  and  has  to  walk  about ;  he  cjuinot  listen,  but  must 
bdk  constantly  ;  he  is  beset  by  doubts,  nn<l  questions  everything;  ia 
perplexed  as  to  whelhcr  he  has  clone  right  or  wnmg,  whether  he  has 
told  the  truth,  whether  he  has  rcmemheri'd  important  things,  whether 
he  is  understood  by  his  family  or  his  doctor.  Thus  his  mind,  Ix'iitg 
occupied  by  these  fears  and  impulses,  and  by  tliese  exaggerated  sonsa- 
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tions,  18  incapable  of  working  along  its  accustomed  lines  and  is  beyond 
his  control. 

Some  patients  influenced  by  both  iniirbid  fcMrftand  morbid  impulsea 
will  sud(I(Mily  leave  home  and  wander  away  or  go  on  jourDeya  and  only 
after  some  ilays  rwdiw  where  they  are  and  the  netnl  of  iiifinming  thoir 
family  of  their  whereabout*.  They  usually  return  in  a  bewildered 
stAte. 

The  view  of  Strnmpell,  that  neurasthenia  is  largely  a  congeries  of 
mental  symptoms,  with  a  di.sturl>ed  process  of  thought  (Ge:>tOrt<s  Vor- 
stellung*)  lebeu),  and  that  i^unh  physical  symptoms  an  are  prei^nt  are 
largely  due  to  auto-suggestion  and  to  the  effect  of  the  mind  U[>on  the 
body,  13  in  many  cases  ipiite  correct.  The  psychaatlienia  is  often  more 
pron)inent  than  the  neiimittlienia.  Tliis  l.s  purticulHrly  tnie  of  the  type 
which  develops  after  acM>.ident8,  the  M>-i^led  trawnaiic  neuro/tiii. 

Thisi;  menla]  and  cerebral  symptoms  develop  nlowly  or  rapidly, 
come  to  their  lieight,  renmiii  fur  sutiie  time,  subside  gmduully  until 
finally  they  all  disap])enr  and  the  patient  recovers.  Or  thoy  atlain  a 
certain  height  and  remain  fur  several  years,  being  in  alteyance  for 
weeks  at  a  lime  when  life  is  uneventful  and  easy,  but  recurring  when- 
ever an  effort  to  work  is  made.  Occasionfllly  they  Ia«t  for  the  remainder 
of  one's  life.  Tlii-y  rarely  go  on  to  iiisainty  Hlthough  occasionally  a 
state  of  aeuraslheiiia  precedes  general  paresis  ;  and  they  never  cause  a. 
fatal  lerniinutiou. 

The  HpimU  symptomti  develop  in  some  cases  to  the  exclusion  of  all 
others,  but  in  many  cases  of  cerebral  type  tliere  are  a  few  spinal 
symptoms  as  well. 

Pain  in  the  na[>e  of  the  neck  and  ilown  the  Hplne  i^^  the  tiu>»l  oom- 
mon  symptom.  This  is  constant  and  very  annoying.  It  may  liccome 
so  intent  as  to  keep  the  patient  iu  bed ;  be  i»  afraid  to  move,  and 
shows  signs  of  pain  on  either  active  or  passive  motion.  He  is  teuder 
along  the  entint  sptne  to  pressure,  ami  a  light  touch  may  give  even 
more  distivss  than  deep  pressure.  The  pain  ra<liates  from  the  back 
into  the  limbs,  and  about  the  Ijody.  ^lonietimes  intense  jiain  and  ten- 
derness are  felt  in  llie  tip  of  the  siicruni,  the  so-cidled  coeoygodynia 
being  very  cotoniun  in  neura>5lhenia.  Such  cases  should  nut  he  sub- 
jected to  operation  as  the  pain  is  nitlicr  a  symptom  of  a  nervous  state 
than  an  indicatinn  of  organic  disease.  Usually  there  is  hypersensilive- 
ness  to  heat  and  to  cold,  esiwcially  to  cold.  The  patient*  complain 
of  undue  S4!nsitivcne!ts  to  any  impression,  the  light  touch  of  the  bed- 
clothes Ix'tiig  sonii'titnes  annoying,  and  any  jar  of  the  licil  distressing. 
This  sensitiveness  is  greatest  along  the  costal  curtilages. 

There  also  se*;ma  to  be  some  feebleness  in  motion.  The  bi>dy  is 
moved  slowly  and  with  difficulty.  The  Jar  of  standing  or  stepping  is 
avoided.  The  legs  give  way  under  the  body,  though  in  be<I  resistance 
to  their  movement  may  be  good.  I'atients  often  say  and  Itclicve  that 
tiiey  cannot  stand  or  walk,  yet  under  some  sudden  emotional  excite- 
ment it  is  usually  found  that  they  can  do  ao.  Tliese  are  tlid  coses  in 
which  "miracles  of  healing"  are  obscrN'cd.     The   muscles   become 
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flabby  and  weak  from  inuctivit>*,  but  they  never  lose  their  renctioD  to 
fani<Iisiii,  a  must  iiui><»rtaiit  ymwt  in  a  (lifferenliation  f'nmi  rayclitis. 

The  reflexes  uio  usually  exagj;enit<Hl,  knee-jerks  are  hij;h,  and  a 
upuriuiia  ankle  cloimH  may  be  eliciaii,  a  8ort  of  ^-mi-voluinarv  pru^vare 
downward  once  or  twice  when  the  foot  is  suddenly  put^hed  buekward  j 
but  a  true  Babinski  reflex  Is  m>ver  found,  a  moi^t  important  fkot  in  a 
difTtfretitiiitinii  fmm  taU>ral  nclenifiiR.  But  often  if  the  knee  jerks  are 
tesletl  again  aud  again  in  (juiek  suwewion  the  re»|Krtise  beiximes  weaker 
and  weaker,  showing  the  easy  fatigue  of  the  musch'S.  An  unu.Miitil 
mobility  of  tlie  iris  is  often  seen,  the  pupil  first  eoulnirling  and  dieu 
dilating  or  oscillating  under  a  strong  light.  The  sexual  reflexes  are 
also  inen'Efled,  M>xual  desire  may  be  exf-essive,  ereetiont^and  emissions 
too  frecjuent,  but  the  function  inip^rteet  ami  weak.  The  bladder  may 
h(!  irritahle,  so  that  urination  is  too  frequent.  It  is  nirely  painful, 
and  retention  is  i-arc.  Tliore  is  usually  elin»nie  constipation  inmi  an 
atonie  state  nf  the  colon.  This  group  of  symptoms  was  formerly  culled 
gjmrnl irritntnnK  Tliey  are  not  exeluslvely  spinal,  a;*  lh<-  nientid  altitude 
is  never  normal,  and  the  atteutiun  is  always  cuncenlruted  ou  ail  the 
bodily  sensations  and  fuDctions. 

This  type  of  neurasthenia  is  very  common  after  acetdents  which 
involve  a  blow  on  the  Imek,  or  a  jar  to  rhe  entire  lM)dy  or  a  uwere 
fright.  Tranniatic-  neura'^thenia  in  more  conimnn  in  cases  where  no 
physie;tl  injury  can  he  delected.  The  symptoms  have  been  aecrilxxl 
to  capillar^'  liemorrhages  in  the  cortl,  to  coneussion  of  the  cord,  to  con- 
eussi<m  or  bniising  of  the  spinal  ganglia,  to  strains  of  the  .«pinal  liga- 
ments, to  bruising  of  the  intervertebnd  (^trtilages;  though  it  ii4  (|ue!^ 
tionable  whether  anv  of  these  eonditions  have  been  shown  to  exist. 
They  are  really  manifestations  uf  an  exhauste<l  sUile  and  of  lui  imper- 
fect function  in  the  spinal  meelianiiira!)  and  in  the  cerebral  centres 
which  are  connected  with  and  coutml  them.  This  has  l>een  proven 
by  the  lact  that  hypnotin  snggr^iion  otlen  proiluceis  an  ininie<]tate 
cure  ;  and  that  firm  persuasion  of  relief  by  some  inert  agent  often 
causes  thi«e  symptoiuK  to  di<^n]i[>ear.  Hueh  Hymptoni.s  are  often  ol>- 
served  in  anaemic  young  women,  who  have  hod  menutnial  ditsorders 
and  who  gnulually  Ntnk  into  »  1if<-  of  inv:ilidisii],  IxMiig  IxhI- ridden  for 
years,  tlie  despair  of  their  relatives  and  the  bane  of  sanitarinnis. 

After  a  numl>er  of  months,  or  even  two  yejin*  of  intense  snflVriiijj 
from  these  symptoms,  the  iialieuLt  usually  recover.  A  few  remain  in 
a  condition  of  chromic  invalidism,  confined  to  betl,  and  a  burden  to 
themselves  and  their  friends. 

The  mimHUitor  niul  tttfntimthrtu:  ni^njitnitui  of  neurasthenia  are  almost 
always  present,  and  in  many  eases  nre  most  intenw. 

A  certain  tone  of  the  bhifMl  vi-swls  is  present  in  health,  and  is  essen- 
tial to  normal  activity.  The  How  of  blood  to  an  organ  varies  with  the 
function  of  that  organ,  being  intense  when  the  function  is  Wing  calle^l 
into  plav,  mill  flight  wUc.ix  the  organ  is  at  n*«t.  Ordinarily  one  diffs 
not  nolii«  this  alternation  of  Hu&hing  and  pallor,  or  the  corresponding 
lymphatic  dibtvnsiou.     But  in  some  persons  the  vnwmotor  titability  is 
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easily  affected  Iiy  various  influeuces.  TIius  a  change  in  boromelric 
prtwaitre,  in  the  electrical  tension,  or  in  the  temperature  of  the  air  is 
eiiotigli  to  niako  tlie  rings  on  one's  finger  tight  or  loose;  to  make  the 
tone  of  the  inti.si*leH  firm  or  relaxed  ;  to  make  the  ocilor  nf  the  face  [lale 
or  (IiisIuhI,  Io  make  the  pulsations  of  the  heart  fawt  or  slow,  t'orre- 
spoudiiig  cliiinges  In  tnenUil  activity  and  in  tempter  oeeiir,  afs  liaii  lioeii 
shown  by  Dexter,  who  found  that  in  school  childn?n  disorder  marks 
from  bad  behavior  coincide  with  windy  days,  hiw  barometer  and  hot, 
moist  air.'  These  variations  appear  to  be  exaggerated  in  degree  in 
neurasthenic  persons,  and  when  neurasthenia  <Ieveh>i>s  they  become  dis- 
tressing Hydijttoms,  [lartieularly  as  the  attention  is  freipiently  <lirected 
to  tliein.  Sensations  of  a  rush  of  hlooil  to  the  head,  of  flnsliing  of  the 
face  or  of  various  parts  of  the  body,  seti8iilioi)<t  nf  cold,  uceouijvanied 
hy  pallor  of  the  skin  are  often  felt.  If  a  sharp  point  is  drawn  acroKs 
the  Ekiii  anywhere,  but  panicularly  on  the  trniik,  a  white  line  sippeare, 
and  then  a  broad  red  hand  on  each  siile  of  it,  which  may  remain  for 
ten  minutes  or  longer.  A  consciousness  of  the  pulsations  of  (he  heart 
or  of  (he  larger  arteries  is  nHvw  present  and  is  annoying,  trsjweially  at 
niglit  when  it  may  prevent  sleep.  The  heart  may  l>e  eonstnntly  biiird 
to  beat  from  the  impulses  of  the  distended  vessels  in  the  ear  setting 
up  vibrations  in  the  vnr  flniin.  A  pain  like  that  of  angina  pectoris 
in  the  chest,  and  especially  down  the  back  of  the  arms  and  ellwws,  is 
sometimes  felt.  In  some  cases  pressure  on  a  [winfid  |*oint  ^meh  as  the 
ribs  may  increase  the  heart  beat  10  or  20  a  minute.  This  is  Kumpf'ii 
symptom.  Ad  actual  weakness  of  the  heart  is  oflen  futiii<l,  and  a 
lowering  of  arterial  tension,  as  shown  by  the  sjihygmomanometcr.  A 
feeling  of  unusual  swelling  of  a  limb  may  be  ootuplaiued  of,  and  a 
slight  ffldema  may  often  be  observed,  as  shown  by  the  rings,  collar  and 
wrist  band.'^  being  tight.  Many  of  the  cerebral  sensations  already 
mentioned  are  prfjbably  due  to  correspiinding  vasomotor  stales  in  the 
bruin,  a»  shown  by  their  sudden  onset  and  disapi^earance. 

In  addition  to  the  rapid  alteruatiuus  of  vascular  tone,  there  are  often 
long  conlitiued  states  of  venous  or  arterial  congestion  of  the  same  ori- 
gin. These  are  the  conditions  which  UhI  early  observers  to  describe 
neurasthenia  as  cerebral  an<i  spinal  eongestiuu.'  There  is  a  tluslied 
appearance  of  the  face,  a  bUieues-t  of  the  lips  and  tongue,  a  distension 
of  the  retinal  arteries,  a  blueia>ss  and  coUlness  with  sweating  of  the 
extremities,  indlcjitive  of  venous  oottgMstion.  In  women  menorrhigia 
is  very  common,  and  all  the  symptoms  of  a  ViiM>moUir  iyym  accom- 
panying normal  nit-nstniation  are  markeiUy  exaggerated.  Many  of 
these  coses  ttnd  their  explanation  in  defects  of  secretion  in  the  ductless 
glands,  especially  in  &  diminution  in  the  supply  of  thyroid  secretion. 

The  variations  in  secretion,  eitlier  of  perspiration  or  of  urine,  are 
probably  als<i  of  vasomotor  origin.  A  patient  may  be  eonjitantly 
Ixithod  in  a  e<»id  pt-rspimtion,  or  Midden  secretion  of  abnornuil  ipmnti^ 
may  occur.      I    hiive  sei-n  one  wonuin    fn»m   whnm^  hands  the  sweat 

■  Weather  TiifloetK^a,  K.  O.   Dexter,  The  M«ciaiU&a  Co.,  1901. 
*Dr.  lluninand,  XerTwui  IMsciwoh. 
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drr»p|)e(l  for  i>erio(Js  of  half  an  hour  at  a  time.  The  flow  of  saliva 
may  I»e  increjis<!<l,  leading  In  frequont  actA  of  Bwallowinj;,  aticl  this  In 
time  may  leotl  to  belching  ami  to  liorbiirygmi,  which  are  ince9sant. 
The  rtuw  of  nriiii!  it*  often  inoreased,  pnlieiitii  Biullng  it  mtxwsiiry  to 
empty  the  bladder  every  hour.  In  other  casea  the  urine  is  niacb 
diroint^hed  in  amount. 

Much  attention  has  be«n  paid  to  the  examination  of  the  urine,  by 
tboec  who  Iwlieve  that  Dourasihenia  i«  due  to  chemical  elianges  iu  tlic 
b<>«ly.  In  some  nasea  oraluria  is  present,  crystals  of  oxalate  of  lime 
being  foiiml.  In  many  caAes  an  excens  of  urio  acid  is  a  coni^taDt  con- 
dition, and  the  normiil  ratio  of  uric  acid  to  ureu  (I  to  HO)  t»  changed, 
the  ratio  l>eing  I  to  40,  orevfii  I  to  MO.  In  ma nr  cases  the  excretion 
of  pbosphntes  is  increased,  rendering  the  urine  cloudy  and  even  milky 
in  appearance.  In  almost  all  cases  indican  is  exeretetl  in  excess.  It 
is  rare  for  albumin  to  be  found,  though  oonajtionatly  It  appears  for  a 
few  days  without  easts  or  epithelia.  Temporary  glycosuria  is  a  Hvmp- 
tom  which  is  sometimes  found. 

Any  one  of  these  conditions  is  an  evidence  of  some  defective  process 
of  metubotism,  and  is  usually  associated  with  some  form  nf  gastric  or 
intestinal  indigestion.  It  h,  however,  a  mistake  to  ascrit)e  the  dLaea.<ie 
entirely  to  this  caa-^c,  and  those  who  consider  neunusthenia  as  du«  to 
tithiemia  are  as  much  mistaken  as  those  who  ftinnerly  ascribed  it  to 
congestion  of  the  brain. 

The  guneral  health  suffers  greatly  in  neurasthenia,  and  there  are 
few  diseases  which  cause  such  continued  discomfort.  Ri>th  mind  and 
body  are  enfeebled.  A  loss  of  weight  is  common,  and  patient.s  feel 
the  weakness  which  attentls  it.  Sleep  is  usually  poor,  it  is  iiitemiptwl, 
disturbed  by  distressing  dreams,  does  not  give  a  sense  of  rest,  aud 
aoraetimea  insomnia  becomes  distressing.  The  patient  may  be  rrstleas 
at  night,  fearful  of  lying  awake,  and  may  have  to  resort  to  hy]>notJr« 
to  get  sleep.  More  often  he  is  drowsy  after  a  meal,  gets  to  sleep  at 
once  on  guiug  to  In-d,  but  awakes  at  four  or  five  in  the  morning 
depressed  and  nervous,  and  docs  not  go  to  sleep  again.  The  itisomnta 
of  neurasthenia  is  an  early  symptom  and  one  of  the  most  distressing 
and  difficult  to  treat.  It  is  better  to  resort  to  su^jestive  trealroent 
for  this  symptom  than  to  give  hypnoticn,  for  these  patients  become 
dependent  upon  any  means  which  has  once  given  relief.  For  this 
reason  massage,  fanulism,  lult  rubti,  warm  baths,  physical  exeroiacfi, 
respiratory  exercises,  inhalations  of  oxygen  or  of  aromutio  alcoholic 
solutions,  various  fomls,  and  hop  pillows  are  to  be  tried. 

As  a  rule  a  neunLstheni<5  fwls  worw  in  the  morning,  complains  that 
his  night's  rest  has  done  him  no  good,  and  has  no  energy  tor  the  duti«s 
of  the  day.  In  s-jme  aws,  however,  the  symptoms  subside  as  the<Uy 
goes  <m,  and  by  evening  the  patieut  feels  quit«  welt  and  happy,  and 
goes  to  »leep  easily  only  to  wake  again  at  an  early  hour,  depressed 
and  listless.  This  type  of  insomnia  is  usually  attended  by  marked 
int4>!ttinal  indigestiun,  by  indican  in  the  urine,  and  by  chronic  euusti|Mi- 
tion ;  and  it  is  best  treattxl  by  ititestinnl  anUseptics,  ratiier  than  by 
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hypDoties.  The  digestive  disturbanocs  usually  laet  for  a  long  time, 
often  remaining  wUen  the  other  symptoms  subside,  but  gradunlly  they 
become  less  marked,  and  rarely  in  my  cxpericooe  lead  lo  any  gastric 
or  intestinal  iiiHnmmation.  Hemorrhdids  which  may  develop,  however, 
are  permanent,  and  often  require  8ub*eqnent  operation.  RUmmI  tests 
oecasionaHy  slinw  aniemiu,  but  not  uniformly,  as  tlie  blootl  is  often 
normal  when  jMtlent*  ap[K*ar  pale. 

In  many  nenrautlieoies  a  marked  tremor  of  the  hands  is  present^ 
especially  when  the  finRera  are  extended.  A^  tremor  of  the  eyelidft  ig 
Been  wlitm  the  patient  is  aske<l  to  shut  the  c.y(^. 

Special  Types  of  Neurastbenia.  Oastro-intestmal  Nearastbania. 
—  I>iHti]rl>ances  of  digestion  are  viry  rommon  in  neuraBtheniea,  A 
loss  of  ap|)etite,  or  a  craving  fur  ajHi-ial  ortjeles  of  diet  is  frequent 
Tlien  it  is  found  that  many  ordinary  fomiti  of  foo<]  produee  dieoomfort, 
flatulence,  acidity  of  the  Ri^nnadi,  liciirfl)urn,  and  even  pflin.  Some 
patients  feel  much  better  alter  a  meal,  but  in  the  course  of  an  hour 
a  ncnnc  of  distension  and  discomfort  in  the  stomach  appears,  and 
they  raiae  sour  fluid  and  gas.  This  is  followed  by  oppresetion  in 
breathing,  flusheft,  palpitation,  and  finally  sleepiness.  Sneli  symp- 
toms ln«Hc«te  an  at4)ny  of  the  stomach  wall.  Some  patients  crave 
food  frequently.  Examination  of  the  stomach  contents  oflen  shows 
a  lack  of  HCl.  In  some  cases  pn)gressive  emacialion  afibrds  proof 
that  food  is  not  assimilated.  One  patient,  a  physician,  has  an 
absolute  suspension  of  all  stomach  digestion  witlt  vomiting  of  undt- 
geKte<l  foot!  for  two  or  three  days  at  a  time,  wiien  under  the  anxiety 
of  a  seriouii  case.  Intestinal  tlistress  is  also  common,  and  constipation 
is  the  rule.  The  abdomen  is  sometimes  unduly  distended  with  gas, 
and  sometimes  au  atonic  state  Inith  of  the  intestines  and  of  the 
abdominal  walls  leads  ton  state  of  enteroptosis,  which  requires  treat- 
ment. Various  rigid  forms  of  diet  are  often  followed  by  neurasthenic*, 
nnder  the  mistaken  idea  that  they  are  suiTering  from  dyspepsia,  but 
rarely  with  good  effect. 

The  most  st;rious  symptom  of  a  digestive  kind  is  a  prolonged  diar- 
rhixa,  occurring  chiefly  early  in  the  morning  and  cansing  great  weak- 
neas  during  tlie  day.  ']*his  is  accom]H]nied  by  pain,  by  expulsion  of 
gas,  and  is  watery  and  profuse.  In  Home  cases  diarrhceA  occurs  only 
under  nervous  strain  or  excitement,  subsiding  immciltately  when  tbis 
is  over.  Thus  one  college  pnifessor,  ivhen  ueuraslhenic,  lias  pnifnae 
diarrlicea  for  several  hours  befiire  his  lecture,  but  only  on  his  lecture 
days. 

Sometimes  the  diarrhoea  is  attende<l  by  the  excretion  of  long,  ropy 
or  stringy  ma>>'%s  of  mucus,  sup|K>sed  to  l>e  casts  of  the  intestine. 
Thev  are  whit*'  and  firm,  and  consist  of  albuminous  substances,  with 
epithelia  of  the  intesliues  upon  thi-m.  Thi-y  arc  only  occasionally 
found  in  the  stools,  after  specially  piinful  movements,  and  are  atlended 
by  an  intense  feeling  of  exhaustion.  They  are  often  preceded  by 
severe  colic.  This  condition  has  been  described  as  mtifotis  crJitU. 
It  is  so  uniformly  aasociated  with  neurasthenia,  and  its  degree  corre- 
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gpuudd  SO  closely  with  that  of  that  discai^,  thai  it  la  uow  regarded  as  a 
symptom. 

Neurasthenia  from  Errors  of  Secretion  of  the  Ductless  Qlanda.  — 
There  are  certain  types  of  neurasthenia  that  a}>iK'ar  to  be  traceable 
directly  to  an   auto-itituxii^tiuu  uf  tlm  Hytitetn  due  to  imperfect  actioo 
of  the  diictlpHs  glands. 

(o)  The  tliyniiil  glaud  wlieu  aeortting  in  excess  gives  rise  to  symp- 
toms resembling  those  of  Baaednw's  Jiseasc,  but  iii  mild  cases  where 
the  uecretiou  Ih  not  iiufljcierit  to  cauae  a  very  rapid  ]nilse,  a  bulging  of 
the  eye.<4  or  a  distinct  towelling  of  the  neck,  all  the  sympturas  uf  a  neu- 
rasthenic type  which  are  common  in  Basedow's  diaease  may  be  present, 
and  tlio  underlying  cause  may  eacap*!'  the  notice  of  the  physician.  The 
HyniptoniH  timt  are  must  marked  in  ihls  type  uf  neuraslhenia  are  wake- 
flIllH•^s  ihat  is  |x?rhistent  awd  does  not  yield  toorditiarv  hvpnotica,  a 
mental  irritabilily,  fretfu[ue!>s,  restlessness  and  excitability  which  is  so 
intense  as  at  times  to  awaken  tlie  suspicion  that  the  individual  is  ill 
balanced  mentally,  and  very  marked  vasomotor  symptoms  consisting  uf 
f)u.sl)ing:4  of  the  surface,  throbbing  sen.satious  of  the  heat!  and  all  over 
the  body,  undue  perspiration  otTcurring  fitiddenly,  so  tlnit  the  jtatienl 
will  hreak  out  into  a  pn>fu.se  sweat,  feelings  of  fever  without  any  rise 
of  temperature,  and  intense  congestive  headaches.  Sometinieij  in  aildi- 
tiou  to  the(*  syniptijms  tliere  are  feelings  of  tremor  through  the  body  and 
a  great  desire  for  fresh  air  which  makes  any  cx)nfintment  to  acl<i^ 
room,  in  theatres  or  churches  imijossible  for  the  individual.  This  wmibi- 
nation  of  symptoms  isof\en  termed  hy.'^teneal  rather  than  neurasthenic 
and  h  |iarticularly  liable  to  oci^ur  in  girls  at  the  menstrual  period  and 
in  women  at  the  menoiMUise.  If  tlte  actual  origin  of  these  symptoms 
in  the  increased  secretion  of  thyroid  fluid  is  appreciatetl,  treatment 
directed  to  relieve  this  condition  will  soon  cause  a  relief  of  tlie  symp- 
toms of  Qeura.sthenia  which  otherwise  will  rest.>it  ordinary  forms  of 
treatment.  The  use  of  belladonna  or  hyoscine  which  tend  to  decrease 
the  secretion,  the  administnilioii  of  n)c]agen  or  itiynKleclin  oonfinuoiiMly 
for  a  considerable  [H.'riiHl,  or  the  hyijodermic  use  of  thesenun  preiKii-ei) 
by  Beeliee  am)  l^lge^s  fiir  the  treatment  of  exo]>ht1ialraio  goitre  are  of 
great  advantage  In  the  treatment  of  this  condition. 

(6)  Another  type  of  neui-asthcnia  due  rather  In  a  lack  of  secretion 
of  the  thyroid  gland  than  to  any  excess  in  its  activity  it*  morecomntou 
than  the  previous  type.  Tlie  extreme  of  this  condition  is  seen  in 
myxoMleraa^  but  there  are  a  good  many  cases  wliich  do  not  go  on  to 
development  of  true  myxaHlema  and  yet  present  symptoms  of  a  nervous 
kind  which  are  present  in  tJial  ilisease.  These  syuiplums  are  an  extreme 
degree  of  hussimdc,  and  unwillingness  to  attempt  any  plivsical  exertion 
or  to  take  any  exercise,  with  marked  fatigue  on  minor  efforts  ;  u  mental 
sluggishnesa  and  dullness  foreign  to  the  ordinary  temperament  of  the 
patient,  manifesting  itself  in  a  lack  of  iiitere.-it,  a  williugncKti  to  nit  for 
hours  uuiK-cnpiotl  and  a  marked  loss  of  memorv  ;  the  patients  appear 
lu  )je  indiHen'iit  to  their  <i\vn  iiindttion  and  show  a  \jui\i  of  interest  in 
things  that  ordinarijy  would  excite  them.     They  are  at  times  somno- 
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lent,  sleep  heavily  but  do  not  awake  refreshed.  Tliey  often  sufler  from 
muscular  jiaiuK,  csiKTUiIIy  alxmt  tlic  nupc  of  the  uet-k  ami  in  t!ie  hvad. 
Tliey  do  uot  perspire  freely  and  tlie  skin  is  apt  to  he  dry  and  cracked 
aod  may  be  sliglitly  pigiuentvd  ;  brown  spot^  appear  on  the  hands  or 
eili-'nsor  surfaces  of  the  extremities.  The  hair  is  dry,  breaks  off  or 
comes  ont  and  is  wholly  lacking  in  the  natural  oil  and  may  turn  gray. 
Even  the  eyebrows  may  tend  to  fall.  In  some  cases  the  skin  may 
beciiiie  slightly  thickened  a«  in  true  myxtedcma.  Jn  thin  con<)ition 
the  patient  is  very  liable  to  gain  in  weight  constantly  and  a  peculiar 
swelling  of  the  extremities  or  of  the  Ixtdy  is  not  iufrt-quenlly  observed, 
which  renders  shoes  aud  gloves  too  tight,  riugs  too  light,  though  this  is 
not  attended  by  any  cetlema  that  can  be  discovered  by  pressure.  These 
patients  suffer  extremeJy  from  cold.  Their  hands  and  feet  arc  cold 
constantly.  They  have  cret-ping  censations  down  the  back  and  are 
liable  to  luivc  what  are  tenncd  ucrvouK  chills  without  any  ri.-e  of  lemp- 
eraliirc.  The  appetite  is  ns  a  ndc  poor  and  there  i»  obslinate  constipa- 
UoQ,  This  is  frequently  attended  by  signs  of  intestinal  fermentation 
and  by  the  pi-esence  of  indiean  in  the  nrine.  Whcu  a  pei-son  with 
Dcuraathcnia  is  found  l/>  sufl'er  from  this  combination  of  symptoms,  it 
is  probable  that  her  neurasthenia  is  realty  due  to  an  im|>orfect  secretion 
of  thyroid  glandular  extract,  and  the  only  relief  that  can  he  Rccnred  is 
by  theaduiinistmtiou  of  thyroid  extract  which  will  be  Ibund  to  relieve, 
not  (itdy  these  syniptoniH,  but  alhci  those  (d*  the  acHitinpanying  neuras- 
thcniu.  The  administration  should  be  by  small  dtises,  one  grain  or 
possibly  two  grains  ouce  or  twice  a  day  for  ten  days,  followfd  by  an 
intermission  of  five  days  and  a  gradual  increase  of  the  thyroid  up  to 
five  grains  a  day  given  preferably  in  dividetl  doses  during  the  twenty- 
four  hours. 

(c)  Another  form  of  auto-intoxication  giving  rise  to  a  marked  type 
of  ncnnisiheuia  occurs  at  the  nu'iiopause,  and  is  luiduubtetlly  due  to 
the  fact  of  the  cessation  of  the  internal  secretion  of  the  ovaries.  This 
is  proven  by  the  fact  that  a  similar  set  of  symptoms  may  be  observed 
afler  removal  of  the  ovaries  in  a  person  who  has  nut  reached  the 
menopause.  Some  authors  ascribe  this  sot  of  neurastlienic  symptoms 
to  chemical  changes  going  on  in  the  liver  and  spleen  and  accompanied 
by  intestinal  toxiemia.  Others  asi.rril>c  it  to  the  increased  activity  or 
abnormal  activity  of  the  thyroid  gUind  which  accompanies  the  cessa- 
tion of  the  activity  of  the  ovary.  The  physioh^ical  actions  of  the 
ovary  and  thyroid  glands  arc  closely  relatetl,  and  many  of  the  symp- 
toms occurring  at  the  menopause  of  auer\ous  kind  are  similar  to  those 
already  describe<l  are  due  to  an  excess  of  thyroid  secretion.  It  is 
more  probable,  therefore,  that  the  neurasthenia  of  the  menopause  is 
due  to  a  lack  in  the  IiIcmkI  of  the  internal  sncretion  of  the  ovan*.  A 
certain  amount  of  success  has  attended  o  treatment  of  this  type  of 
neurnstl tenia  liy  the  tuhninlstriilion  uf  Intcine  prepared  frnm  the  corpus 
luteuni  of  the  pig.  In  some  cases  where  the  symptoms  resemble  Base- 
dow's disease  it  is  wise  to  add  rodagea  or  thyrodectin  to  the  use  of 
luteine.     In  other  cases  where  the  woman  tends  to  become  very  &t 
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aod  i<)tig^i$h  at  the  time  of  the  inenopauBc,  benefit  is  to  be  derived 
from  the  use  of  thymid  extnict. 

Sexual  □eorasthenia  \&  a  type  sufficiently  distinet  and  common  io 
warniiit  notice.  It  occurs  chifily  in  li(iy«  arul  ymitig  inpii,  tlifnigh  girU 
.■M)iiieliineH  siilfcr.  It  ilevelnps  iii  pei-sotis  who  have  indiilgod  in  8t»lf 
abuse,  or  in  great  sexirnl  exce^^weA.  The  mitid  beiiij^  cxinlitiually  cen- 
tered u|iou  sexual  matters,  there  occurs  a  couatant  state  of  utinatural 
sexual  activity  in  the  spinal  centres,  which  ^oon  results  in  a  conditiou 
of  abnormal  irritation  and  excessive  secretion.  Krertioiis  ow^ur  at 
Blight  provocation,  eminsionfl  are  frequent,  at  Grst  at  night  with  dreams, 
and  later  during  the  day,  even  caused  by  imagination ;  and  lUMin  the 
exee«8  is  attcniled  hy  a  feeli?tg  of  weakness,  of  panesthesin  in  the  organs, 
and  of  jMiin  In  the  back.  The  erection  bceiinies  irii[«Tffct  antl  emi.tsioii 
prt'maliirc,  and  natural  «exua!  iutcrcour'se,  if  attem|)ted,  is  found  to  be 
impossible.  This  at  once  nlJec'ts  the  mind,  causing  great  depn;&sion  of 
spirits  and  a  state  of  ct>nst;int  intms|)ection  and  difttroxs.  Thi#  din- 
tress  is  manifest  in  the  facial  expression,  which  is  one  of  »haine  and 
dejection.  The  patient  will  not  lonk  anyone  in  the  eye,  and  is  n-luetnnl 
to  admit  his  hymptoriiH  or  to  confess  his  fault.  The  fear  of  being  im- 
potent may  entirely  suspend  ci-ections  and  a  state  of  psychical  impo- 
teiKe  residts,  which  in  turn  may  l>e  followed  by  many  neurasthenic 
symptoms.  •  The  attt-ution  iM-ing  centered  upon  the  body,  exierual 
matters  are  neglected,  and  hence  not  remembered,  and  ihetie  {lAiients 
complain  of  inability  to  work  and  (iiilure  of  memory.  Many  of  the 
vasomotor  symptoms  of  neonustheaia  are  usually  a-'fSiOciated  with  these 
mental  and  spinal  symptoms. 

There  is  usually  some  actual  physical  disarrangement  of  tlie  Bexual 
apparatus  present  in  these  cases,  a  chronic  urethritis,  or  a  prostBtic 
enlargement  or  seminal  vesiculitis  with  hy]>erKmia  and  hyperaisthesia 
of  the  deep  urethra.  All  of  the5;e  conditions  nuist  be  looked  for  and 
treated  in  addition  to  the  attention  given  to  the  neunistbcnic  manifes- 
tations. The  condition  is  always  riTiivenil  ^vi*x\\  if  sufficient  rest  of 
the  sexual  organs  is  given.  Swnie  Kk-iiI  Irealments  such  as  cold  baths, 
the  passage  of  oold  sounds  or  urethral  injections  of  a  boric  acid  solution, 
or  nitrate  of  silver  solutions,  may  Iw  used  ;  but  (he  mind  must  l»e  kept 
occupied  by  healthy  pursuits  and  a  strong  mental  persuasion  of  rapid 
reooveiT  l>y  treatment  must  W  constantly  exerte^l  in  onler  t«)  set-ure  a 
cure.  This  is  the  secret  of  the  sueccfifi  of  so  many  patent  reroeilies, 
electrio  bcltin,  etc.,  which  are  so  widely  advertised. 

Alcoholic  Nenr&sthenia.  —  Alcoholic  neorastlicnia  develops  in  jwrsons 
who  drink  sleudily  for  a  long  time,  taking  small  amounts  of  alcohol 
frequently,  but  who  do  not  apiM*ar  to  l>c  ii>toxie»ted.  Thus  the  cause 
of  the  condition  may  not  be  evident  and  may  be  ooiiccalcil  intention- 
ally. It  presents  many  mental  ami  cerebral  and  vasomotor  symploros 
and  tremor  is  usually  very  marked.  These  |>alient8  are  at^ays  llie 
victims  of  morbid  fears.  Th^y  often  show  progressive  emaciation  and 
I  have  known  women  to  be  reduced  to  80  |H>unds.  Pigr-stivedisturb- 
BDcesare  very  common.    All  the  symptoms  are  temporarily  benefited  by 
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a  drink  of  whiskey,  but  when  H  is  cut  off  these  ptienls  fink  into  a  state 
of  extrfine  exhausltiui  witli  j;:rt'at  dt-prej-BJoii  uf  s])irits.  These  cases 
are  jHirtieulariy  ob^tiuate  and  the  prognoeia  is  worse  than  in  any  other 
ty|)e. 

Nicotine  Kenrasthenia.  —  It)  some  porsons  the  Jong-contiiiuod  or  the 
excessive  use  of  IoImioco  sets  up  a  nervous  eonditinn,  the  sjxtiuI  symp- 
toms of  wliich  are  a  wiisation  of  gnieriil  wi-!ikiu'f»s  with  rapid  pulse 
aud  pal]>itatiim  of  the  heart  on  exertinn.ilifruse  pains  in  thcche>)t,  back 
and  lintbtf,  sliffliL  uuuibuess  aud  awkwardueiis  of  tlie  HoperH,  tine  tremor 
of  the  tiugere,  and  disturbed  sleep  with  fearful  dreams  and  (KN^sioiiallv 
penii-steiit  insomniii.  A  few  case^  of  iIuh  kind  linve  hitd  inlt-rmiiifnt 
claudicjition  or  aatae^ia-ahn^ia.'  In  many  va»c»  of  neurasthenia  the 
t**mporary  or  ]>ermanent  cesNttion  of  the  U!*e  of  tobacco,  ten,  and  coffee 
proves  of  great  service.  I  have  stH-ii  a  ca.«o  tn  a  tea-taet^-r  who  prc- 
aerited  idcntii-al  wyniptoms  to  (hose  eauHod  by  tobacco^  and  wlio  recov- 
ered when  he  ceased  to  take  tea. 

Syphilitic  neorasthenia.  —  Syphilitic  nenmsthenia  has  no  special 
features  ex('e[>tinK  tor  the  fact  thar  all  the  symptuniH  are  worse  toward 
evening;  and  insomnia  is  very  marked.  ATaoy  ]Kiti<'iits  with  sypliiliA 
worry  lliein-^i'lves  into  a  nenra^itht^iiic  stale  over  the  tiu'l  of  having  the 
disease.  They  shouhi  he  given  a  thon)ii^h  atitisyphihlic;  tn^atment, 
preferably  at  Hoi  Springs,  Ark.,  and  then  with  the  assuninoe  that  whea 
this  element  is  eliminated  the  treatment  for  the  neurasthenic  state  may 
be  siic(!cssful. 

Climatic  neurasthenia. —  Climatic  ncurofltlionia  in  a  rather  severe 
typt-  of  tlic  disease  which  develops  in  those  who  go  inU*  and  reside  in 
a  tnjpical  e^iimtry.  Americans  in  the  Philippines  iind  Panama,  and 
Kuglishmeu  iu  India  or  Africa  are  {mrtic-ularly  liable  t<i  develup  this 
type.  It  is  the  combination  of  heal  and  moisture  whirli  seems  to  affect 
the  nervous  system  anri  when  this  is  kept  up  n'i^Ui  and  day  it  pniduees 
serious  ellects.  There  is  a  feeling  of  general  lassitude,  an  unwilling 
ness  to  make  any  effort,  mental  or  physical,  a  complete  exhaustion 
when  such  effori.-*  are  made  ;  and  this  is  soon  followe*!  by  headache,  by 
insomnia  and  by  imperfect  memory  and  liy  great  mental  depression. 
Cases  related  by  Wooiiniff'  may  be  quotiMJ.  "  One  yriung  vigomns 
staff  oHiccT  whi)  seemed  always  cool  complained  tome  one  day  that  on 
a  previous  aftemoun  at  five  o'clock  he  found  that  he  could  not  remem- 
ber anything  be  read.  When  lie  got  to  the  end  of  a  sentence  he  bad 
forg<tt(en  the  beginning,      lie  was  completely  disabled   until  the  next 

L morning.  A  young  surgeon  informed  me  that  before  he  was  half 
through  liis  ixiuikIs  he  daily  diwovcrul  that  he  could  not  rejnember 
the  patient's  answers,  and  he  always  had  to  lie  down  thirty  or  forty 
minutes  before  the  brain  would  work  perfectly  again."  .Sucli  condi- 
tion!* of  exbau3ti«m  induce  men  to  lake  stimulants  iind  to  <!c|>end  too 
much  upon  ihcm,  for  they  give  temporary  relief.  But  no  sliinulaliun 
in  the  long  run  is  of  use  and  other  more  serious  effects  follow.     A 


■Fraiikl  Hochwart.     Dwil.  mtd.  Wocli.,  Dec  14,  1911. 

'^VoodraQ.     Ttuj  Hoid'wT  in  the  Tropics,    piui.  Med.  Jour.,  April  7,  1900, 
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State  of  DiCDtal  irritability  develops,  an  iuto)cnuic€  of  criticism  or  of 
interference,  and  a  lack  of  self  emitrol  nf  uliii-Ii  ilie  vieiinis  an-  them- 
selves afilianied.  The  physical  symptoms  are  those  of  j»enenil  weak- 
ness of  the  limlw,  inaMIity  to  cntlnre  auy  exercise,  irriiubjlily  of  the 
bladder,  sexitid  im|»otenw,  and  many  vaw)njotor  disturlMDces ;  a 
rapid  heart,  dyspn<v:i,  a  cyancwis  of  the  extremities,  onlema,  undue 
sweating  and  in  women  nienorrhagia  or  nietrorrliagia.  Kih-Ii  b  neuras- 
thenic slate  precli^ipiises  one  to  all  the  dangers  of  a  tropical  climate,  to 
malarial  fever,  to  typhoid  fever,  to  dysentery  and  to  fenn»*tndie. 
This  tii'iimstlienir  stale  has  Iveen  ascribeil '  to  an  anrpniic  slate  nf  the 
eentral  ni.Tvmis  (irgiinH  on  a(Xf.umt  of  the  constant  dilalntion  of  the 
arterioles  in  the  skin  due  to  beat.  The  body  is  kepi  cool  by  the 
rndiatiou  of  beat  and  by  the  evaporation  of  perspiration  seeured  by 
dilatation  of  the  arterioles  but  thiei  remove:^  jii.«t  f*o  much  blood  from 
Uie  bmin  atid  eord  and  dimintKheK  tlii'ir  niilntinri  and  funetional 
capaeily.  Another  thLH»r>'  to  neeount  for  the  neurasthenia  of  the 
tropics  has  lieen  advuiietHl  by  \Voo<lni(f,  naiiietv,  that  it  is  due  lo  ihe 
action  of  the  actinic  rays  of  the  win  which  tiestroy  pnilupiaHniic  life. 
Piptnent  iu  the  skin  protects  man  from  these  rays,  hence  negroes,  and 
bruneltt-^  are  lens  liable  lo  neura.-^thenia  of  the  tn>picR  than  are  blond 
wliitcs.  The  actinic  rays  are  supposed  to  stimulate  the  nerved  and 
especially  the  va«oniolor  nerves,  ransing  a  dilatation  of  the  veawls ; 
they  are  al*o  suppised  to  stimidate  the  blood-forming  organs;  and 
owing  to  the  increased  fi(vw  of  new  bhvul  cells  lo  tbc  tissue**  cell 
growth  is  excileil  and  new  tissue  is  formed.  It  is  tbeoverstimulalion 
of  the  eon»'tant  action  of  the  actinic  rays  which  is  sup}K»^  to  cause 
the  neiintsthenia.  The  remedy  sii^rested  is  to  wear  black  under- 
clothing next  the  skin  and  while  linen  oittAide  and  avoid  the  sun. 
The  finlv  cfTwilive  remetly  in  this  timdilinn  is  a  change  of  climate. 
If  patient:^  can  get  to  a  high  motnilainnns  region  where  the  nights  are 
oool,  they  gradually  improve.  Thus  the  mountains  of  the  Philippines 
or  Simla  in  India  are  resorted  to  by  travellers  and  residents  when 
overcome  by  <'linialie  m-ontsthenia.  The  other  r«nie<hVs  for  neuras- 
thenia, especiuDy  str^'chninc  and  tonics  and  cool  packs,  are  of  use  in 
this  condiiion. 

NeuT&stbenia  In  Oliildhood.  —  >Vhile  the  disea>e  may  develop  at 
auy  period  of  life,  attention  has  recently  been  called  lo  its  ap|)ear- 
ance  in  chiltlluNMl.  There  are  many  nervous  childn-n,  who  when 
over-sliniulatfd  to  wrprk  in  school,  or  when  subjected  to  t(H)  muefa 
ejccitemcnt  in  sui'ial  life  liecome  neurasibunic.  They  coinphiin  of  head- 
aches, insomnia  and  indigestion  ;  are  unable  to  apply  their  minds  to 
study;  are  fretful  and  irrilable  and  hard  to  manage,  and  may  even 
become  depresse<l  and  anxious  about  their  own  condition.  Chvo«ttek 
has  noticetj  that  in  ner\ous  persons  percussion  over  the  branches  of 
the  facial  nerve  ejinsea  twitching  of  the  cheek  and  lip  muscles,  and 
this  sign  is  usually  tn  Ije  f<iiinil  in  nervous  children.  Unless  they  are 
allowed  lo  stop  srhm)I  work,  and  are  sent  to  the  country  for  rw»t  and 

•FiUei.    AttiKT.  Jour.  M«d.  Sd,  April,  liW7. 
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play  these  symptoms  may  last  Bome  time.  But  under  proper  care,  and 
hygienic  fturroninlinjrs  they  recover  more  rapidly  tlian  a(3iilts. 

Course.  —  I'lie  course  of"  llie  diwjiso  is  always  slow  and  i(  lasts  a 
long  time,  no  definite  limit  being  posaililc.  Tn  many  t'flscs  a  few  cere- 
bral, 8oine  vi»«)niot<ir,  and  viTv  sliglit  spinal  symptoms  develop,  and 
the  jMitient  is  obliged  to  give  up  work  and  to  lead  an  idle  life.  If  be 
is  properly  directed  and  treated  be  improves  in  a  few  wefks,  and  after 
three  or  four  moutlis  U  aljle  to  go  baek  to  work  umier  rcsirieiious.  In 
8ome  cii:*.cs  the  cerebral  Hymptoms  aru  aittmdcd  by  very  great  mental  de- 
pros-siiiii,  and  melnnobolia  may  be  ti'an>d.  But  true  insanity,  with  de- 
EuHions  of  guilt  and  impulses  to  suieide,  rarely  if  ever  develo|toi  from 
nennistbiMiia.  Alanv  of  these  pHlient.t  drift  Inlo  a  condition  i>f  hypo- 
clioodriusis,  their  only  ttiougbt  being  of  their  sympiom:*,  and  tlicir 
complaints  being  endlesti.  This  state  often  persissts  several  months  tir 
oven  years,  not,  however,  iHroming  worse,  or  leading  either  to  death 
or  to  insanity,  as  the  patient  fenni.  In  thetiecasfsrela|>.'H>8ari!  fretjuent 
if  reeovery  occurs.  In  «>nie  ejir^H  tho  spinal  Kyniploms  nre  most 
prominent,  and  in  these  the  putirnt  ib  often  Ijeilriddeu  for  months  or 
even  years,  and  usually  drifts  into  a  state  of  hysterical  self-eoncentni- 
tion  without  depression  of  spirits.  In  the  tnxunmtie  casea  both  ^ptmil 
and  vasomotor  sympUmLS  arc  fully  devclopi-d,  and  the  hyj^terical  con- 
dition bectimes  well  marked  as  the  case  goes  i»n.  These  eaws  last  for 
years,  sometimes  irapri>ving,  especially  if  claims  fV>r  damages  are  «no- 
ceiMfijl,  but  rarely  recovering  entirely  for  several  ji'ears,  and  suinelimea 
not  nt  all. 

The  cases  in  which  mucous  colitis  develops  are  also  very  liable  to 
relapses,  especiallv  under  mental  worry. 

Dia{^osis.  —  The  diagnosis  of  neurasthenia,  like  that  of  hysteria,  is 
to  Ije  madLt  by  exeluHinn,  ami  not  hastily.  It  is  to  be  rcmendien.^1  tlmt 
oeura-sthenia  in  uften  a  condition  secondary  to  some  other  scri«um  dis- 
ease, or  may  Ik;  the  pn-^^nrjsor  of  wune  oqriinio  aflfertiun.  Hence  the 
physician  shuuld  be  lui  the  alert  to  deti-et  a  tniiu  of  symptoms  indica- 
tive of  such  diseases  and  should  never  neglect  to  niake  a  careful  phys- 
ical examination. 

Since  paresis  begins  with  the  symptoms  of  neurasthenin,  it  is  well 
to  reniemlKT  this  fact  ;  and  to  test  the  condition  i>f  tlie  pnjiils,  winch 
are  rigiil  in  paresis;  the  state  of  the  knet^jerks,  which  are  lost  or  ex- 
aggerated ill  ]mrc-sls  ;  the  mental  state  of  the  patient,  whtrli  is  hopeful, 
excited,  optimistic  with  lack  of  judgment,  and  errors  of  memory  in 
paresis  ;  and  the  power  of  &|)eeeb,  which  is  trcmulou.s  and  indistinct  in 
^laresiK.     Tremcirs  of  the  face,  eyelids  and  hands  occur  in   both  cjtses. 

Neurasthenic  symploms  are  not  uncommon  in  many  oi^nic  diseases, 
especially  ill  niLdiijde  hclenwis,  and  in  the  arterial  conditions  which 
jirecetle  apoplexy.  Headache,  vertigo,  insonmiii,  and  inability  to  work 
ciintiimously,  or  to  rememlx.'r  are  ixunmon  pivmonitory  symptoms  of 
apoplexy.  If  the  arterial  tension  is  high,  the  heart  hypertropbicd,  the 
urine  of  low  s|)ecific  gravity  and  contains  a  trace  of  albumen,  and  If 
the  retinal  arteries  are  seen  by  the  ophthalmosco|»e  to  be  tortuous  or 
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to  hIiow  RnlRr«>tic  iuiUtIich  llie  pnllent  in  imi  HiifTt-rmg  from  pritnarT 
nett  nisi  hen  ia.  Tliese  Hisiiiscs,  IinwcvL-r,  ji;iive  rise  lo  (iefiniu-  fiyni|iioni)i 
uiid  jthysicul  ^igll»of'  ihcir  ■■wri,  wliicti  will  he  i'utiiid  in  mMillou  totlte 
n»ini3tlieuic  svinptnins,  and  tlmj*  will  \vm\  lu  a  <H»rppci  diagnosis. 

Ntiunustlieuia  uiid  liyituclioiulriasis  arc  oU>».ly  alli(-d,  liut  the  pre- 
powleraDce  of  mental  !-yii>l>t«nia  wiili  absiinl  a|i|irt'lieiiti)iin.s  regartling 
somo  (lartipnlar  orpan  or  lunrtion,  and,  the  tthsfiicc  of  any  Kpinal  or 
vasomotor  i^yniploins  in  tlit*  latter  iisnally  rtiiddes  a  diugiK^is  to  Ix- 
reaohtnl.  A  trut-  lui-ntjil  and  pliyKii<»l  exhanslion,  and  nttacks  of  sud- 
den iiiorhid  fears  arv  preMMit  in  the  neurutithenic  cawtw,  and  aksent  in 
hy|HK^ho[idria. 

Melancholia  is  dii^tlngiiislied  from  neunisilieiiiii  hy  ihe  inlensity  of 
the  niciila]  depre**i«>n,  hy  the  developnioDt  of  drlnsiuns  of  self  Bceusa> 
tion,  by  the  loss  of  weight,  )M>rtii6tcnt  inHomiiia,  espei-ially  the  early 
morning  waking,  and  hy  iht-  facial  cxprosftion  whicli  h  often  attjcious, 
hut  uevt-r  sad  In  neura&lhenla. 

It  is  well  to  distinguish  between  neurasthenia  and  psychostheDta, 
though  they  urc  ofieo  jissociatod.  In  che  latter  the  meutal  syniptoms 
are  much  more  prominent  than  the  physical  aud  are  only  removed  by 
paychicnl  treulmeut.  In  the  former  though  menial  symptoms  may 
occur  they  are  of  minor  couhequence  and  the  treatment  whieh  suect-wLi 
is  tliat  whioli  i^  addn-^?«cd  ti>  ihe  phytsiriil  cnnditiun.  The  elmracter- 
ifltice  of  |>syehft8tbenia  are  discussed  in  the  mxt  chapter. 

Frognoeis.  —  It  is  evident  frotu  what  hii»  l»ren  stated  in  n'gard  lo 

the  cau.'<«tion  and  tn  the  eotinti^of  nenni^thi-niu  tlmt  the  pn.>gnn5is  ib  not 
very  favoml>le.  Uceoverit-s  owur  after  wime  lime,  us  u  rule,  but 
relapsesare  very  frtipient.  and  «iii  only  he  avnidcil  by  enre  in  the  regu- 
lation of  life  and  of  work.  A  person  who  han  ontv  liad  an  attack  of 
nenraslbeniaiihnuld  therefore  be  particularly  ou  bis  guard  again«I  over- 
work or  anxiety.  The  less  the  evident  prc'di>p»!*ition  to  ihe  dispute, 
the  Iwtter  is  the  prognosis.  The  shorter  the  |H'ritnl  ihrougli  which  the 
exeiling  cause  ha«  aelwl,  the  iM-tter  the  pmgiioMift.  The  more  rapid 
the  onset  of  symptoms,  the  belter  (he  progno-sis.  A  pre|Kmdenmc(^  of 
wrebral  symptoms  implies  a  sliorter  duration  than  a  numlKT  of  vaso- 
motor and  spimd  symptoms.  Vasomotor  symploms  usually  last  longer 
tlian  others,  and  are  more  difficult  to  treat.  The  prngnosis  in  trau- 
matic cases  is  never  good,  absolute  recovery  being  rare,  even  aAer 
damages  have  l»een  obtained  hy  litigalion.  The  anxiety  of  li-gal  pn>- 
ceedingK  alwHy.s  iiileuRifie.s  and  lenglheuR  the  symptoms.  The  prr^- 
nosis  in  »pinal  cases  is  almost  always  bad.  In  sexual  neurastbeniu 
the  pnjs|RTl  of  recoven.'  is  very  g<w>d,  as  the  pnlients  are  young  and 
suggestive  treatment  is  eflfectual.  The  longer  the  period  of  time  gi^'cn 
up  lo  rest  and  treatment,  the  lietter  the  chaiuvs  o(  avoiding  a  rela|v:r. 
Treatment.  —  A  thorough  examination  of  a  person  suffering  from 
neuru-silivniii,  with  a  view  to  ('limiuiiting  all  |K>&Aibilitieit  of  organic 
disea^',  is  not  only  neuet>»ary  fur  the  pliyKieian,  but  dues  much  lu  obtain 
the  conlideneeof  the  patient;  anil  in  neunutlltcnia  his  confidence  is  the 
first  Dect^^aity.  His  mental  Hiate  of  apprehension  can  be  met  only  by 
rational  encouragemeut,  based  on  fre<jueDt  examinations;  beuoe  per- 
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yoiml  iiirtueiTW  is  a  factor  in  the  treatmcDt.  The  effect  of  mental  sug- 
gestion ii|MJii  nfiini-«thfiii(.-  :in<l  peychasthonic  slates  has  always  hoeu 
a|>pn!ciiit4;(l  by  physicians  anil  many  rt*nie<lios  which  have  lieen 
employod  in  its  treatment— particularly  eleelricity  —  have  licen  suc- 
«^8sful  chiefly  in  proportion  to  the  expecluiion  of  oiii-e  wltich  lh<-y  vx- 
oitc<l.  Kvery  physii'ian  appreointc!'  the  lad  that  \\v  huj-  a  certain 
moral  influence  over  Home  of  liis  jwilifiit«  aiul  n<i1  over  others.  He 
knows  that  his  statements  with  some  earr}'  conviction  and  that  this 
conviction  is  an  impi>rtttnt  aid  in  t)ie  effects  lie  tries  u»  prmhice.  This 
element  of  therai)eniic  success  has  of  late  been  called  to  the  attention 
f>f  the  public,  an<l  there  is  now  «>me  danger  that  it  will  h*^  nven-sti- 
mated  mid  pisHihIy  employed  to  the  exclumon  of  other  iiiean^  which 
are  also  needed.  Posilive  statements  to  patients  arc  ncerssjiry  in  the 
management  of  neui-Astlienia,  ami,  confidence  once  secnrwl,  hoijc  and 
comfort  may  be  instilled  directly  both  l)y  firm  per!»nasion  and  honest 
admonition.  The  object  sought  in  to  put  the  patient's  niimi  into  a 
different  attitude,  to  dii^place  fear  by  contidenc*,  to  displace  despair 
by  hope,  to  displace  timidity  by  self-reliiince.  It  is  well  to  enter  fidly 
into  the  trains  of  thought  which  have  h-d  to  the  patient's  stale  of 
mind,  for  if  ttiey  are  discoverwl  the  means  of  counteracting  them 
may  be  clear.  The  analysis  of  the  origin  of  the  8ymj»l*)msi  mav  show 
how  to  pvrsnade  the  patient  tliat  they  are  foolish  and  can  t)c  overcome. 
Such  patients  must  l»e  listened  to  patiently,  niu£t  be  argued  with 
coaatantly,  must  have  daily  supiM)rt  and  e4imfort  ami  must  foci  that 
they  are  being  continually  thougiu  of  and  workc^l  over.  Tlie  physician 
who  can  live  with  a  neura-sthenio  or  travel  with  him  anil  give  him 
constant  mentid  stimulus  will  do  more  io  a  week  than  one  who  scm 
him  once  daily  for  a  nunitb.  One  reason  for  the  i^ucecss  of  all  those 
movement*?  which  involve  the  calling  in  of  a  supernatural  element  in 
psyi'lioiht-rapy  is  the  conviction  conveyed  to  the  mind  of  the  [Kitient 
that  he  has  with  Inm  a  supernatural  assistance  svhich  iy  nimiys  present, 
"an  ever  present  help  in  tinoe  of  trouble,"  one  to  which,  by  prayer, 
he  can  at  any  time  appral.  It  is  ca-nier  to  attain  suix'eHs  by  In-niing 
such  patients  in  ii  compimy  where  the  hoiie  of  others  and  the  CTtnfidcnee 
of  tlte  cn)wd  stimulate:^  the  individual  as  no  mere  personal  admonition 
c»n  :  henoe  the  cures  o^  Lniurdiw  and  oi"  the  Emmanuel  movement  in 
lidstou  which  supply  all  these  elements  of  success  together.  For  the 
soeptiwil  pjilient  it  is  well  to  resort  tn  more  plutnsophind  arsjunient ; 
Ui  interest  him  in  his  own  psychological  problems  and  Ut  allow  him 
to  reA<I  ami  study  nuch  subject.s  as  will  give  him  information  as  tn  his 
own  state,  thus  helping  him  to  overcome  foolish  doubts,  fears,  and  ira- 
pidses  by  showing  him  their  absurdity.  For  the  ignorant  and  une<ln- 
outod  an  analogous  means  is  to  reiwirt  tn  some  agency  to  them  mysterious 
and  winiileiftil  —  likf.'  tlie  spitrks  of  frictional  eJecitricity  — atvompany- 
ing  the  treatment  by  assertionB  that  it  will  cure.  There  is  usually  a 
tremendous  unconscious  waste  of  nervous  enei^y  when  n  j)erjKm  is  suf- 
fering fri.nn  nervousness.  The  muscles  are  held  rigid,  the  body  is 
seldom  relaxed,  and  the  mind  is  in  an  equally  tireiKfme  state  of  teusioti. 
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The  cultivattoD  of  the  faculty  of  i'L>1axalion  of  both  mind  nnd  body  is 
to  be  eumnicndeil  to  utMiruHiliciiic-s.  Nothing  slumUl  bi.>  <]<Hie  httdlti^', 
ur  uuder  stress.     A  quiet  uiiud  will  lielp  u  testletis  body.' 

All  the  caitsol  fnctons  ill  a  nt'ura.stheiiie  ]tatieDt  should  be  stiidi^, 
and  so  fara^  po^sihle  eliminated  at  the  vt>ry  outlet.  All  work  ^ihonld 
be  stopped,  aixl  any  source  of  anxiety  reniuvMi  if  possible.  Then  ihe 
patient  »]ioul(l  have  an  entire  cimngc  in  bin  |i1iy»iea]  and  mental  fiur- 
lYiundingH  and  habit  of  life.  For  this  reaiHUi  travel  in  a  fijreign 
country,  or  a  styoiirn  in  u  well-regnlated  sanitarium  where  the  fiL>od 
Lsgood,  arc  very  advisable.  If  ilietve  art>  im]K).s>iihle  ret^idenw  in  the 
country  on  a  farm,  with  a  ronlioe  life  and  some  exercise,  is  to  bo 
commended.  In  any  event  the  mnid  of  the  patient  i^liould  be  ur^d 
into  new  channeU,  to  the  exclusion  of  those  worries,  feai-s  and  ihoiightii 
of  work,  uhn^h  have  induced  his  breakdown.  Tlio  mind  cannot 
l>e  idle,  and  rest  of  one  set  of  ideas  is  to  he  altuini^  oidy  by  eub- 
fititiUion  of  a  new  set  with  some  inlerests.  Hence  everj'  kind  of 
novel  occupation,  farming'*,  ci'r|ienterinp,  photography,  Bketching,  the 
study  of  new  languuges  or  uf  art  <»r  of  science,  or  some  mcchaDical 
ocenpation  ;  the  pursuit  of  fishing,  or  hunting  ;  new  giiniCK,  iHith  out- 
door and  indoor  ;  unaccuistunied  kinds  of  rcailing  ;  all  these  arc  valu- 
able, as  jioatimes  during  tlie  {H>ri()<l  of  necessary  rest.  The  mere  fact 
of  leaving  home  anil  getting  away  frum  work  and  worry  is  sufficient 
in  many  case8  to  arrt^'st  many  byniptonLs ;  and  a  complete  change  of 
scene  h  all  that  is  needed  to  secure  a  cure  in  the  course  of  tiiree  or 
four  months.     It  h  rarely  of  use  for  a  shorter  period. 

Physical  treatment.  —  In  more  severe  eases  it  is  neficwiary  to  enforce 
a  rigid  regime  of  life  ;  to  make  the  patient  remain  in  l>ed  f<kr  breakfast. 
rise  at  ten  and  take  a  wann  bath  (98")  for  t4'n  minutes  followed  by  a 
cool  (80°)  shower  or  sponge,  and  a  brisk  rnb  with  a  coarse  Turkish 
towel,  spend  an  hour  twi(M!  a  day  in  |>hysi<'ttt  exercise  followed  by 
complete  rest  Iving  down  ;  H|>end  another  hour  twice  a  day  driving  or 
riding  on  horst^^ltack  ;  rest  an  hmir  after  meals  ;  keep  himself  entertained 
bv  W'itig  rt-ad  to,  or  by  playing  games  when  in  thr  house;  to  iidvist- 
massage,  nnd  to  enforce  an  early  hour  of  n-iiring.  The  alternation  of 
effort,  or  some  form  of  treatmeDt  and  rest  is  to  be  kept  up  for  a  number 

of  WIHlks. 

In  extreme  cases  the  rest  cure  of  \Veir  Mitchell  (sec  jwfje  84.1)  may 
be  carried  out,  hut  it  is  rarely  as  »«ncnessful  in  neunisthenia  nf>  in 
hysteria  and  I  ranch  prefer  a  regime  which  affords  a  variety  of  occu- 
pation to  the  rest  cure. 

In  nil  cases  a  careful  regulation  of  the  diet  is  to  Ik' olwerved,  plenty 
of  go(«l  nutritious  i\)(»\  of  every  variety  being  given,  simjily  ixioketi, 
anil  nil  stimulants  U'ing  exch)de<l.  Coffee  and  tea  may  be  used  in 
raodcratiori,  if  tliey  do  not  excite  the  patient,  ami  tobacco  need  not  be 
forbiddfu  nnU-ss  it  evidently  di8agr<'»».  Uieli  foiKl  and  tou  much  f<tiH\ 
at  one  meal  are  to  Ih'  avoide<l.  When  milk  agrees  it  may  be  taken 
fVeely.  Oocnaionally,  a  simple  restricteil  diet  of  milk,  eggs,  chicken 
'  Swe  l*ower  TlirouBh  RvpoBe,  liy  Anne  Vtr-xm  Ct%\\. 
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and  vegetables  with  frtiitf  fur  ti  few  ilays,  will  correct  a  state  of  indi- 
gestion with  loss  of  appetite,  and  then  a  full  diet  (■an  be  added.  The 
object  of  all  treatment  being  to  iueivase  nutrition,  limited  diet  is  bad. 
In  all  cases  an  ample  supply  of  water  i»  to  be  taken,  to  promote  metah- 
olbim  and  to  aid  in  the  eliniiuation  of  waste  proJucts. 

Variourt  forma  of  water  treatment  are  of  mueli  service  in  the  tn-at- 
meiit  of  neiira-sthenia,  as  whatever  promotes  the  flow  of  blood  and 
lympli  tlmmgh  the  tissues  iiicrcases  [uitrition.  A  warm  (98")  Itath, 
or  a  hot  (104^)  batli,  followed  bv  a  wiol  shower  or  spray,  is  to  be 
given  daily.  If  it  promotes  sleep  it  may  be  given  at  night.  Usually 
it  is  betfer  in  the  morning.  A  spniy  douche  thrown  witli  some  force 
u|)oii  the  Ixick  and  played  over  the  entire  body,  beginning  at  a  tera- 
I>erature  of  90",  l>eiiig  run  np  to  lOo^  and  tlien  down  to  70*',  the 
duration  being  alH)iit  4  mitiiite.s,  le  very  ritimiitating  to  the  ciruulalion. 
A  hot  box,  in  which  the  patient  sits  with  his  head  out,  the  air  being 
heated  to  loO"^  for  10  or  lo  nilniile!>^  followcil  by  a  spray  douche  for 
1  minute,  at  iirst  warm,  then  eoijler,  is  exwilent. 

A  puL'k,  in  which  the  patient  is  enveloped  id  a  »heet,  wet  with  water 
at  80°,  each  limb  being  wrapped  ?(eparately,  and  then  rolled  in  three 
thick  blankets,  and  in  which  he  lies  for  15  niinut^^,  l>eing  i«|>onged 
off  when  tiikitn  out  with  wu(**r  at  7")°  and  then  rnbbe<l  briskly,  is 
stiniuiuting. 

S|Kjuging  ihe  entire  back  with  very  hut  mid  then  with  cold  water 
for  two  or  three  minute.^  is  cxc4.'lleut. 

Salt  rubs,  in  which  the  surface  is  rubbed  with  cloths  wet  in  brine 
or  with  hot  or  cold  wnter  in  whiidi  m:\  fialt  is  disssolved,  the  skin  being 
dried  rapidly  afterward,  an-  very  refi-cshing. 

Miissage  is  alstt  of  ibe  greatest  servii-e  in  increasing  nutrition  by 
emptying  the  lymphatics  thoroughly  and  promoting  the  venous  circn- 
hilion.  It  may  be  combined  with  either  p]Ls.sive  or  active  exercises, 
and  tiiese,  if  carefully  graduated  and  increased  daily,  will  restore  tlie 
muscular  tone. 

Some  of  these  forms  of  external  treatment  should  lie  given  twice  a 
day  to  every  neurasthenic,  each  to  be  followed  bv  a  [KTiod  of  rest  and 
a  little  simple  f<M«l.  Tlu-  time  may  be  determined  by  the  patient, 
morning  and  hite  aftern(K)n  being  the  l>est,  as  water  treatment  at  night 
oHen  prevents  sleep.     Massage  sometimes  induces  sleep. 

Eleotrical  treatment,  either  faradism,  galvani^nt,  or  static  currents 
liave  never  seemed  to  me  to  be  of  direct  benefit,  but  may  act  by  sug- 
gestion, and  this  is  often  necesfoiry,  (lenend  fiiradizHtion  is  ofservicfc 
The  (Hitient  places  the  feet  on  one  electrode,  while  the  other  is  passed 
over  various  ports  of  the  Ixidy,  a  nnld  eiirreni  lieing  applied.  Cial- 
vanizution  of  the  npum  may  be  given,  one  electrode  being  plai^l  on 
the  neck,  and  the  other  over  the  sacrum,  or  passe<l  up  and  down  the 
back,  no  interruption  being  made.  The  current  should  be  mild  (20 
railliaraperes  with  eleetn>dft*  4  inches  in  diameter)  and  may  be  am- 
tinucd  10  minutes.  Static  cleetrieity  is  eonvcnienl,  as  it  can  be  ap- 
plied over  the  clothing,  and  the  smaller  siwrks  or  the  breewt  are  often 
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agrwsUiIt'.  It  is  my  i-X|ienenof  ilml  llu*w  furiiiK  nf  tre:ilnii>itt  are  only 
BUcceM^tul  wlic'ii  utxrompiinii-d  by  (Hinstanl  pot<itivL>  Nlatrmenis  tbatlliey 
will  do  gtMid,  and  will  ittlicve  onrtaiii  syinplDtns,  hihI  only  vIhii  given 
by  some  one  io  whom  tbe  jHitient  has  couliUence.  Hence  1  reganl  the 
efft«t  as  cliiefly  due  to  f*iiji;j;estion. 

A  chaii^  ikf  climate  is  ufien  of  service  in  ritronio  cAsett.  Antcmifl  and 
|xxiHy  noiiriithed  jiuiientA  do  well  ut  tbe  sca^iliore,  in  mild  climutes,  and 
should  avoid  the  cold  in  winter.  Southern  ("amnniirt  ami  Kgypt  are  jMir- 
ticularly  soiled  to  Mieb  e^anes.  It«ibit8t  or  fiil  jNitients  do  U'lter  in  bigb 
altitiideH,  iind  for  tbem  (-oloradn  or  tbe  Kiij^-'diiie  may  Ih-  ]idvis4>d. 

In  spinal  and  si'xnal  neuniKtbeiiia  a  li^bt  uppUcalion  of  the  I'aqnelin 
cautery  to  tbe  spine,  or  a  wrica  of  minute  bb.sters,  or  the  applicaiion 
of  strips  of  pbisler  to  the  spine,  plain  or  nietli«ate<l  with  e^pf-irum  or 
belladonim,  may  give  relief.  Ice  ba^s  are  sometinTe^  of  service.  In 
tbe  Hexiial  cases  the  paiisage  of  cold  Kounds,  or  the  insertion  of  niedi- 
CAted  tanipnnfl  in  nsefnl,  acting  eliietly  by  Hiiggt^lion.  lu  these  cases 
mental  opeii|Kition  is  necessary,  and  it  may  be  well  to  keep  such 
jMitients  at  work,  and  to  iirff<'  exerciw  in  the  open  air.  Thev  should 
alw  l>e  put  on  a  rifjitl  diet,  excliidinj;  all  f<»ods  «-bieb  excite  the  nexiutl 
appetite,  viz.:  oysters,  mcatct,  condiments  and  cbeeee.  They  should 
avoid  aloobol,  and  never  lie  given  strychnine. 

Thyroid  extract  in  small  df»ses  ( I  to  a  grains  twice  a  day)  has  a  very 
beneficial  effiiTt  in  tho  ca«e»  wliich  present  vasomotor  disturbances,  or 
where  the  skin  is  dr>',  the  hair  brittle,  the  surface  subject  to  irregular 
BWelHugs,  the  muiicles  and  joints  painful,  and  where  chilly  senfationi^ 
are  fretfueot.  In  these  cases  it  is  found  that  the  headache,  Infinitude 
and  fooling  of  exbaastion  gradually  disappear  under  the  tit>o  of  the 
extrnot,  but  return  of  it  is  dii^iHinliuiK-d,  hence  the  treatment  has  to  be 
kept  up  fur  cunsidenible  periods  of  time. 

The  use  of  <lrug8  in  the  treatment  of  ueurusthenia  is  to  be  avoided. 
Patients  rely  upon  and  cx)>cct  much  from  them,  and  arc  diMip|>ointe<l. 
The  dix^'jwe  is  a  «low  one  and  no  drug  can  l>e  safely  kept  up  f(»r  a  long 
time.  The  market  is  full  of  nerve  tonics  which  are  largely  alcoholic 
and  contain  utryehniue.  These  do  harm  in  many  iMsec.  If  anything 
cuuld  lie  found  which  would  supply  nutrition  to  exhauKted  nerve  cells, 
it  would  do  good.  Possibly  the  glyeero-phospliatet<  of  lime  and  eods, 
or  the  cuc'Mlvlate  of  wwla,  nse<l  either  by|«)dennleally  rir  by  the  muuth 
may  have  this  etfect.  'I'hey  may  be  tried.  The  cliief  uh?  of  drugs  lit 
to  combat  certain  svmptoms.  In  some  cases  quinine,  iron,  or  arsenic 
are  of  service  in  helping  nutrition.  When  indigestion  i^  present,  bit- 
ter, non-nloobolie  tonics,  mineral  acids,  and  intestinal  antiseptics  arc 
oAeti  of  use.  Tbe  iHiwels  >^hoidd  lie  kept  ojien,  and  tbe  kidiieya  active 
by  the  use  of  water.  If  laxatives  are  begun  they  often  have  t«  l»e 
kept  tip;  while  inaasagc  of  tlie  abdomen,  ei-pet^inlly  by  a  heavy  ball 
of  rubber  filled  with  lead  shot,  and  an  occasional  large  enema  will  do 
ecpiatly  well,  especially  where  diet  ij»  rf>gulBte<l.  (.ireat  nervous  irrita- 
bility with  intense  morbid  fear  may  be  l)enefite«I  by  mmlemte  doses  of 
bivmidc  of  sodium,  but  this  is  not  to  l>e  iiseil  ennstantly.     The  vam- 
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motor  symptoms  are  sometimes  helped  by  ergot  or  adrenalin  if  the 
pulse  tension  is  low,  nr  Iiy  nilrtiplyrcrine  in  j,^^  grain  dwc,  or  by  3 
pmiii  dost'  of  ctdoml  liydRite  if  tlii.'  pul«e  tension  is  higb.  They  are 
alu-ays  benefited  by  water  treatment.  Headache  is  best  treated  by 
mittsage  or  aliarnpooing,  by  cold  cloths,  or  by  italic  electricitv.  The 
coal  tar  priKluctA  may  be  tried,  but  u>tiially  fnil  in  neiiniMthenic  pain. 
Minute  doses  of  oodein  ^'^  grain,  or  nf  ignntia  ij^'gn  grain  repeated 
every  5  minutes  fir  10  ilot^cK  oAen  help  piiiii  and  re»t1eiwneMH  and 
fcara,  but  both  are  to  be  used  seldom,  and  with  caution.  Hyoscyamus 
in  tincture,  used  in  dose  of  5  drops  every  15  minutes  for  '.I  hours,  may 
also  quiet  fears.  Tincture  of  lupulin  is  eometimes  of  rtervice.  SIee{>- 
te86nes.s  i^  u^iiiiilly  due  to  fear  of  lying  awake  in  neimu«thenla.  A 
warm  halii  at  night,  ma.<^sage  at  night ;  or  warm  foiK^  un  going  to  Ited 
may  secure  sleep.  Sometimes  a  little  whiskey  at  bedtime,  in  milk,  or 
a  glass  of  beer,  will  have  tins  effifet.  Phiwljos  of  all  sorts  are  justifi- 
able. Occasionally  trional  or  veronal  may  Ijc  needed;  if  so,  let  one 
large  dose  (10  grain;*)  be  given  once,  and  a  smaller  one  on  following 
nigbte,  the  patient  being  unaware  of  tlic  change.  These  drugs  should 
be  given  with  some  food,  hot  milk,  or  chocolate.  Bromide  may  be 
used  as  an  alternative.  No  hypnotic  filiould  be  used  continuously, 
lest  a  liubit  ))e  fosk-rcd. 


THE   OCCUPATION  NEUROSES.     PKOFESSTONAL   CRAMPS. 

The  occu]mtion  neuroses  are  forms  of  functional  disturbance  which 
arise  as  a  r(«nlt  of  tlie  frequent  re|}etition  of  some  line  act  of  coor- 
dination. 

Their  chief  characteristics  are  that  the  symptoms  are  confined  to  a 
group  of  muscles  accustomed  to  act  in  harmony  for  the  perfonnance 
of  some  special  pix>fi>ssionaI  artitm,  and  that  it  is  only  in  the  |»erlbrm- 
aiicc  of  this  notion  tbat  they  upiH-ar,  the  same  muscles  acting  [Hrfectly 
when  called  on  to  perform  other  acts.  Any  finely  ctiordinated  act 
requires  the  orderly  and  adjusted  contraction  of  a  series  of  muscles  in 
proper  sequence,  and  this  is  secured  by  impnlsei^  sent  out  from  the 
odticjited  Kctof  iuterrelated  nerve  centres.  If  the  act  is  rt-jH-ated  too 
often,  fatigue  results.  If,  in  Kpile  of  the  fatigue,  the  act  is  inaitinucd, 
structural  changes  in  the  mechanism  underlying  it  may  Ijc  caused. 
These  changes  may  be  in  the  cortical  centres  of  dir(*et!on  ;  in  the  sub- 
cortical tracts  of  traosmissioDf  t.  r.,  the  motor  tracts,  the  spinal  neurons, 
or  the  nervea ;  or  in  the  muscles.  One  or  all  give  out  under  the 
excessive  use. 

Symptoms  of  exhaustion  follow,  attended  by  a  sense  of  fatigue,  a 
feeliug  that  continuiince  of  the  act  is  impossible,  and  finally  some  revolt 
in  the  mechanism,  occurs  such  as  a  spasm  of  the  muscles  concerned,  or 
a  temporary  weakness  in  tlicm,  and  these  may  be  atlended  by  pain. 

In  some  cases  the  spasm  or  cramp  in  the  muscles  \»  the  main  symp- 
tom. In  other  cases  it  is  a  functional  exhaustion  which  is  felt  giving 
rise  to  a  sense  of  paralysis.     In  other  cases  still  it  is  disoomfort  or 
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even  pain  in  the  muscles  which  haniiiers  or  prevents  tho  act  and  is 
attended  by  tromor.  Casc^  have  lieen  dat^sinifl  as  ^posniudic,  jMinUytic, 
or  treraulouH,  aavirding  to  the  ptvdiHiiiiiani.  Kyinplom. 

The  locution  of  the  syniplnms  will  depend  entirely  upon  the  mus- 
cles involved  in  the  act ;  thou^li  Oi*  the  innjorlty  of  the  occupation 
ncurofica  occur  after  repeated  acts  of  line  coordination  done  by  the 
handts,  It  IS  usually  the  upper  extremity  or  exlremitiea  tu  which  the 
Hyniptonis  appear. 

"NV  bile  the  iiio»*t  commoo  occupation  18  that  of  writing,  and  writer's 
crauip  or  writer's  palsy  is  the  most  ooitinion  of  tlieae  ueuroaeyj  yet 
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Writei'ienuni^  Ihuvlax  the  •(■o/tid  linitiji  ihr  ptn  Crum  lliu  ;iu|i.r  uiil  BTnaUsg 
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almost  anv  oficupiilion  which  implies  the  «>iis(ant  repetition  of  a  move- 
ment mav  leail  U^  the  disease.  Figs.  lilO  and  311  sliow  two  {>osiltoiiA 
spasmodically  nssumed  on  an  attempt  to  write,  the  [kii  l»eing  with- 
drawn from  the  ]m(H'r;  at  the  ^anic  time  {min  wqa  ulwayft  felt  at 
the  base  of  the  index  finp-r.  Thus  tch^raphers,  ly|iewritcri,  pian- 
istsi,  violini*(t*t,  dmuirncrs.  machinists,  cigar  makers,  pn-wMTA and  inmers^ 
milkers,  pIustcR'nii,  lhii«i  who  use  a  hamnuT  or  brush,  or  w.'is.«ors,  those 
who  sew  or  knit,  arc  all  liable  to  <IrvcJnp  a  cramp  or  palsy  whea 
tliey  attempt  to  do  tlicir  special  work.     The  cramp  may  be  felt  iu  a 
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single  Tnn<«rle,  in  one  nr  twn  fingnre,  or  in  the  entire  hnnd  or  in  the 
wri^t,  or  even  in  the  entire  :trm  lUid  sltoulder,  Tlie  miist-les  aflWitiHl 
ht'Winie  Hiiildeiily  slift',  nnd  voluntary  nintion  in  snsjjpriiiwi  Jor  a  few 
momcute.  If  ttii>  acoastomtMl  putiture  of  the  hiunl  is  eliiuiginl,  or  eomc 
other  nwvlion  nuulf,  thif  cniinp  n^iiix*-.'*,  but  it  n-tunis  wht'U  theitttenipi 
is  maJt  to  resume  the  work.  Thciv  is  a  distressiuj^  sense  of  struin  and 
tenttion  in  the  muscles,  wliieli  8iiinetioici4  i>^  paiiiful,  and  in  many  cases 
tliere  ii  a  fine  tremor  of  the  finKere.  In  niauy  casea  there  ia  tingling 
and  numhnet>8  in  the  extremity  al!eete<l  and  oeea^innally  thi.-n  \a  attemlcd 
by  a(;tuj)l  jwiiti.  In  otlitT  imjsei*,  iiifttend  of  a  cramp  there  is  a  »uddcn 
giving  out  (if  pnwt'F.  Till"  inaiflew  rv\nx  In  fij)ile  of  effort,  the  pt-u  or 
implement  falls  out  of  the  hand.  Yet  there  Is  no  true  [mrulysis,  for 
any  other  motion  that  is  alf«.-mpte<l  enn  l>e  donu  well,  Tlie  entire  disease 
oonsims  of  a  Hus|K-usion  of  on  overw4trk4:d  funetion. 

Occ:u]wtion  neuroses  in  the  lejrs  liave  been  observed  in  thowr  who 
work  jKnlals,  as  in  turners,  j>oIishers,  sewing  maehine  workers.  Bullet 
dampers  who  stand  on  the  toes  are  occasionally  affected.  Tlie  fiu^ial 
iiiiisele.s  ait.'  txv^isionnlly  the  siltt  of  n(Vti|i:iLitiii  KjRutnis.  Mnsieiuns  who 
blow  the  horn,  trumpet  or  IxiswMin,  arlisjins  who  use  blowpipes  in  mak- 
ing glass  or  iu  elicniieal  works  liuve  hud  spsisois  of  tlie  orbicularis  oris, 
A  eramp  of  the  eyelids  has  l>ccn  observed  iu  mieroscopistfi  and  iu 
watchmakers  who  use  a  lens  constantly. 

It  is  my  <'X|«!rience  tliat  o<'nnpation  neuroses  develop  only  In  those 
pers4>us  who  are  suhjciet  to  the  other  oaiisoa  of  neunisthenia  and  are  in 
some  degree  neiini8tlieni(\  Tin;  iH-^i'iipatiou  neuroses  may  then  be  the 
chief  active  symptom  of  the  genend  atToction,  which  will  be  found, 
however,  to  exist  when  it  is  searched  for.  Oppeuheim  agrees  with 
this  view.  As  a  wjufirmation  of  this  it  may  he  noti(*il  in  every  case 
that  the  imlividual  is  extremely  stmsitive  about  his  trouble,  greatly 
worrieil  over  it  and  j)nw'Tit«  nuiiiy  signs  of  extreme  ner\'oasness. 
Henee  in  the  etiology,  prognosis  and  treatment  of  the  disease,  the  facta 
presenter!  iu  the  foregoing  ehapter  on  neurasthenia  may  be  referred  to. 

Roskan  has  found  fibrous  nodules  within  tlie  muscle  affected  near 
its  tendinous  insertion  iti  a  numl>cr  of  cases  and  has  removed  these 
n«xlules  surgindly  with  go^nl  effect.  Tins  finding  is,  however,  excep- 
tional, and  iu  the  cases  in  which  it  occurs  all  motions  of  the  muscle 
involved  are  int*'rfcred  with,  not  merely  tliose  involved  in  the  pnifes- 
siooal  act. 

Tn  quite  a  numlicr  of  cawft  which  luivc  been  traced  to  an  actual 
neuritis  in  a  single  ncr\'e  tlic  same  fact  has  In-en  evident,  vix.,  that  the 
cmmp  or  pain  is  nut  limited  to  the  professional  action.  In  these  cases 
tendemetut  along  the  nerve  and  some  panesthesla  or  anaesthesia  have 
been  found. 

In  other  cases  a  gi>neral  arterial  sclerosis  has  boon  found,  and  the 
otLvet  of  t)io  svmptAiins  sudtlenly  and  their  relief  when  die  jiositinn  of 
the  limb  is  elianged,  has  been  oserllied  to  vascular  spasm,  such  aa 
occurs  in  intermittent  ehnidicatioii. 

These  three  couditicms  then,  though  capable  of  producing  s^iuptoms 
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of  profe&sional  cramps,  shouKI  not  Ik  classed  with  occupation  neuroaes, 
but  should  l>e  JiflcrentiateU  from  them. 

Tlie  pn)giioHis  is  gowl  for  recovery,  provided  a  i>tif5cienl  period  of 
rest  can  I>e  enforce*!.  This  rest  mtiet,  liowever,  be  absolute  rest  of  tlie 
function  affected.  If  it  \s  nriler's  cramp,  the  ]>en  or  peuctl  stiould  not 
be  touched  or  the  fingers  placinl  in  the  writing  position  for  two  yearB. 
Sometimes  patients  try  to  learn  to  write  with  the  left  hand,  hut,  if 
they  do,  it  in  not  unlikely  that  tlie  cramp  will  develop  in  that  baud 
also.  Henoe  absolute  cvsKalion  of  writing  is  to  lie  advised.  If  ibc 
rest  is  not  of  suffifient  duration,  a  relfljise  i&  likelv  to  occur. 

Treatment.  —  In  ii<l<lititin  to  absolute  ecNHition  nf  the  i.-inployment 
whieh  \i:is  UmI  tn  ilie  nciinmift,  all  the  iiieimiireN  iilrcndv  desrribM  in 
the  treatment  of  neurasthenia  are  to  be  employed.  Massu^  of  ihe 
hands  and  arms  h  particularly  useful,  with  Swedish  movementti  of  re- 
liisiaiice.  In  the  early  stag?  of  writer's  cramp,  it  is  ^fiuctime^  possible 
to  give  relief  by  nn^esting  unuHiial  mrtlioHA  of  holding  the  pen  or  by 
wesriug  on  the  hand  or  wrist  some  form  nf  hrncclet  which  will  hold 
iL  Sometimes  if  the  pen  is  wound  with  twine  or  is  passed  tlin_iugh  a 
oork,  it  can  be  held  in  the  pnlm  of  the  hand  ami  all  pressure  of  the 
fingers  can  t>c  obviatwi.  Tlieic  dcvitt-w.  h-kwcvcr.  only  delay  the  prt^ 
ress  of  the  aBection,  wliich  must  l)e  treated  In  the  end  with  absolute 
rest.     When  writing  \a  inevitable,  a  typewriter  cau  be  used. 


Pbycuasthexia  is  &  conditjon  of  abDnnual  action  of  tlie  mtntl 
manifesting  ilfltOf  in  errors  of  jmlpnu^nt,  in  the  dominance  of  certain 
iJais  wliicli  arc  known  us  ubMissuini*,  ju  jilmonnjil  (-niotiniinl  RlatcK  lead- 
ing to  iinwarmiilaVile  fears  and  states  of  anxiety,  in  itltnormal  impulses 
X*j  actions  wlii<4i  ore  known  to  he  ]>iir|Ku?eleHH  or  foolish  and  ill  states 
of  nientai  [KTlnrhaliunj  of  ptiin  and  of  diwinlersof  eons^'ioiisness  which 
render  ordinaiT  oecuinitinni-  i  in  possible.  Tlie  absence  of  luUlueinatious, 
illusions  or  fixed  dehiffions  and  tlie  nbtHMK-e  oi'eontinued  depre^ion  or 
ex<;iteirirnl,w[»anite  this  elo^  of  mental  symptoms  from  lh»«e  of  imsiinily 
in  it?-  well-ntrojiiiiznl  forni!*. 

Etiology.  —  IVyi-hasilienia  as  a  niledevehjps  in  infliviilual}^  who  hv 
tlicir  inlicritancH*  have  lieen  preiiisjKiHod  io  a  weakened  nervous  system, 
4»r  who  haveitc(iiiired  itliy  luiy  of  the  onuses  whiehhave  been  meutioued 
in  connection  with  the  etiolujjj'  of  neuriL-^ilieuiu.  In  fact,  to  disctisa 
the  eaiL-itw  of  pxyeliastheuia  would  be  to  repeat  what  bus  l>een  stated  on 
pages  888  to  K40. 

Psychastlienia  may  develop  as  a  eomplicetiou  of  neurastJienia,  and 
there  are  very  few  neurasthenics  who  do  uot  present  Bome  symptonia 
of"  i)syehasthenia,  hut  tliey  are  nut  ne«*e38arily  associated.  In  the 
majority  of  cases  of  psyehasthenia  there  dties  not  appear  to  be  any  real 
weakening  (tf  the  mind,  as  the  term  impliuj.  There  is  however  a  lack 
of  bulaueo  between  the  various  powers  of  the  miiKl,  i«id  a  lack  of  jud^ 
nieiil  and  of  self-eontrol.  In  a  normal  person  morbid  tliouphts,  morbid 
imiuilses  and  nmrlild  fwliup^,  if  they  iKienr,  an>  h»iik»tl  np<in  in  their 
true  value  and  ure  controlled.  All  autliors  agree  that  an  iuhirit«^I 
weakness  of  the  nervous  system,  a  congenital  condilion  ut'  dt^'uenicy, 
an  inherent  instability  ami  enfwbletl  jKiwer  of  resistance  to  strain  is  to 
be  found  in  almost  all  psyehastJienic  persons. 

Women  are  more  frei]Ucuily  afleeted  than  men. 

The  symptoms  usually  appear  at  the  period  of  sexual  development, 
may  disapjK-ar,  but  recur  under  any  anxiety.  The  disease  usually 
develops  in  those  who  have  been  exposed  to  some  great  emotional 
stniin  or  sh(«'k,  and  In  thtise  whr.  have  bi-en  unduly  worried  by  family 
or  business  anxiety.  I^tuig-continm-d  vfot'ry  is  as  |>otent  as  sudden 
shock  to  ppKhicc  it,  esix'ciiilly  if  tlmt  is  attendiMl  by  a  mental  conflict 
betweeji  morul  dicta  luid  impulses  towaril  conduct  known  to  be  \m>ng. 
Women  contemplating  divorce,  clergymen  wishing  to  change  their  call- 
ing iMTjiuse  of  religious  doubts,  business  m«n  adopting  dishonest 
methods,  persons  who  liave  entered  on  a  course  of  conduct  where  eon- 
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cealmcnt,  dtocption  or  deceit  are  constant,  are  subjected  to  such 
mvutal  L'ouflicl  ay  to  pHMluec  anxiety,  aiid  to  leiwl  i"  psyeliasiheuia. 

A  mmiliir  iinxiety  nuiy  Iwumiwed  by  self-repruaeli  a^  lo  piist  cventSL 
Many  caaee  of  sexuiil  neurat<ihenia  are  largely  pgychaj^theuic  iu  origin. 
The  fears  prodimed  V>y  reading  advertisements  of  quack  remedies  for 
impotence,  tiigetlicr  witfi  tin;  sclf-rcpnuicii  lit  p«al  uliUf*!  or  exceeees 
pnHh»a^  H  sl:ito  of  psyirliic  iin|)MtciH'e  mm-li  Imriler  to  wtmlwit  tluiii  jiiiy 
of  the  load  urethral  eimditioiis  ;ic<;(,inipaiiying  the  sexual  lleurastl]euil^ 
and  may  lead  to  pgychu:?t[ieni;i. 

Symptoms.  Morbid  Fears.  —  One  of  the  most  prominent  symptoms 
of  psychiLsthcnia  is  a  eomlition  of  tlie  tiiitid  which  is  attendwl  by  a  Hcnse 
of  ahinn  imd  a  eonnlaiit  iippniheusinn  ili'slmying  nil  st-iifie  of  eomliirt. 
This  does  not  appear  to  Ix;  rca.sijual>ie  or  to  W'  biised  upon  any  definite 
idea.  It  is  an  indefinite  sense  of  fear  without  reason^  but  ncvcrtheleaB 
domiiiiite^  the  mind  n»  deBuilely  ai^  a  rcfu^inable  alarm.  No  amount 
of  orgumeut  as  to  the  unreasonable  nature  of  the!*c  fears  appeals  to  th« 
patient  or  succeeds  in  allaying  the  »!nse  of  distress.  As  examples  of 
the-se  morbid  fc^int  the  following  may  be  cited.  The  patient  will  be 
afraid  to  tiaich  certain  ohJectB  f<jr  fear  of  tlie  object  contaminating  him. 
He  will  fear  to  touch  a  knife  let^t  he  may  cut  himjvlf  or  leet  he  may 
be  siezecl  with  an  impiilH.'  to  hurt  himself.  He  uuiy  fear  lo  go  up  a 
flight  of  stairs  or  to  cmne  down  a  flight  lest  he  fall.  He  may  frnir  to 
go  into  a  certain  r<x>m  in  the  house,  though  he  cannot  say  why  this 
room  is  distaalcful.     He  may  fear  to  stay  in  a  chureh  or  tliwitre  with- 

ODt  any  assignable  i^nuiH!.  tie  niiiv  ft^iir  to  vt'alk  ai^n.iss  an  open  s(|UAre 
and  in  consequence  will  go  a  roinidalMmt  way  through  narrow  streets 
to  avoid  it,  or  he  may  fear  to  walk  tlimngh  narntw  streets  near  high 
buildings,  and  hence  make  a  long  dftour  in  onler  to  go  through  wide 
avenues.  He  may  be  beset  by  a  drejid  that  aDvtliing  he  doe*  is  wrongly 
done.  Thus  one  patient  would  sfx-ud  hours  putting  on  and  taking  off 
her  stockings,  betause  of  an  imlefinite  dread  tlmt  she  ha<l  nut  put  the 
right  stocking  on  first.  Another  patient  would  go  to  the  gas  fixture 
forty  or  fif\y  tinxM  in  inincecitsion  and  feel  of  it,  fearing  that  it  had  nut 
been  proixrly  turned  uff.  A  postman  lost  his  job  because  he  feared 
that  he  liml  not  locked  the  last  Ixix  fnim  which  he  had  made  tlie  col- 
lection properly,  and  would  go  back  in  order  to  try  the  box  and  thus 
lost  time.  One  patient  whenever  she  seeii  a  match-box  wundert*  if  the 
matches  in  it  arc  saJe ;  might  they  get  out  ?  might  they  be  lighted  and 
ect  things  on  fire?  Hence  she  goe^  to  tlic  mnteh-box  and  makes  sure 
that  it  is  sinil,  and  may  n:|M-at  this  twenty  limes.  8hc  cannot  reasim 
with  herself  in  regard  to  diis,  but  she  has  this  intense  fcnr  t>f  matches.. 
If  slie  has  a  medicine  she  fvars  it  will  get  out  of  the  bottle  and  do  S4irae- 
ouean  injurr'.  She  goes  every  little  while  to  feel  if  the  bottle  is  corked. 
Another  patient,  in  reading,  reads  verj'  flowly  and  notiws  each  word 
Bcparately,  fearing  that  she  will  skip  a  word,  and  tliis  fear  is  so  rotiBtaiit 
that  it  destroys  the  pleaimre  of  rcailing.  Another  patient  has  a  morbid 
fear  of  gfiing  out  of  the  hoose  ;  he  feels  perleetly  oomfbrtahle  while  at 
home,  but  nothing  will  induce  him  to  venture  out,  though  then*  la  uo 
reaaoD  wluitever  lliat  he  sliould  not  go.     It  would  be  p<\'«^iblc  lu  go  oq 


citing  instaDces  of  the-»e  morbid  fear»  iiidoAiiitely.  Jimet  and  Stanley 
Hull  linvf  tulmlatod  over  200  examplts  of  such  ft-ars,  and  Grwk  names 
liavc  been  given  for  many  of  thwii,  sueh  iis,  cluuylrupliubia,  fear  of 
c1o»ck1  places  J  ii|foraphybiii,  fenr  of  open  places  ;  misophobia,  fear  of 
dirt ;  pynjpbobia,  fear  of  fire,  etc. 

These  fears  are  nut  continuous  but  ooonr  fipora  time  to  time  in  the 
mind  of  tbe  iMitieut>,  giving  riJie  to  great  distixsis  while  (hey  renuiiii,  lint 
being  entirely  l(>i«t  right  of  for  hour^  when  the  mind  is  occupied  with 
other  tilings,  and  if  the  mind  can  be  very  suddenly  or  forcibly  turned 
into  u  different  cbanm>l  tlic  fear  suddenly  disap|>ciirs  and  the  patient 
obtains  relief. 

The  origin  of  the  fear  is  never  clearly  explained  by  the  patient  and 
as  a  rule  is  not  known  by  him.  Many  of  tho  fears  are  absurd  and  do 
Dot  ap|}ear  tu  have  any  ratioual  explaimliun.  Others  are  nmnifcstly 
cniinecrteil  with  Ainie  ex[)i>nene«-,  but  iu  ii  KtrougtT  mind  wiiulil  l>e  (min- 
Uited  or  iguore<I,  and  it  is  the  existeuue  of  tlie  fear  iliat  is  the  proof 
of  the  pMycliatfthenic  condition. 

As  we  shall  sec  a  little  later  the  origin  of  these  fears  is  probably  a 
subconscious  menCnl  pnx'ess,  the  emotional  equivalent  of  which  appears 
in  the  donmin  of  attt-ntiou  while  tlie  underlying  pmccjwi^H  of  reasoning 
remain  below  the  thresliold  of  conscioutiness,  iiud  in  pr<iof  of  tJiis  it  is 
urged  tiiat  tJH-Hc  frani  iT>n  U-  quieted  stmietimes  jwrmauently  but 
always  tcni]Minirily  by  snggealion  in  a  state  of  hypnosis. 

Morbid  liapulses.  —  Anotlier  of  the  symptoms  of  psy<-liasthcuia  18 
tlie  development  in  the  mind  of  a  sudden  morbid  impulse  to  do  some 
act  which  may  be  absurd  or  may  be  injurious  to  some  one,  and  whit'h, 
tiioiigh  contemp!at«'d,  is  not  necessarily  carried  out.  The  iilea  of 
carrying  it  out  however  tlirows  the  mind  into  a  state  of  nnxiety  which 
is  immciliatcly  rcHcvwl  when  the  act  is  done,  and  which  rt'tnjiius  if 
the  act  cannot  be  accompli slied.  Exiiin|)Ie*  of  thene  morbid  impulses 
ore  the  foUowing.  The  i>atient  will  have  an  impulse  in  wnlhing  on  the 
street  to  avoid  treading  ou  the  cracks  between  the  paving  stones.  He 
will  have  an  impulse  to  count  his  steps.  He  will  have  au  impulse  to 
count  llic  windows  of  the  houses  which  he  passes  or  to  count  the  people 
passing  liini.  He  will  have  iiii  impulse  to  touch  c^^Tlain  objetrttt  in  the 
room  or  to  touch  a  certain  part,  for  example,  a  button  on  another 
person.  He  will  have  an  impulse  to  accentuate  certain  words  in  a 
sentence,  to  rc]>cut  a  woni  over  or  to  bring  a  certain  word  into  every 
sentence  which  he  utters.  He  will  have  an  impulse  to  conceal  certain 
objects  or  oven  to  steal,  there  ln-ing  no  object  in  the  iheft  excepting 
tlie  gratificfttion  of  the  smlden  impulse  to  take  and  conceal  an  object. 
He  will  liave  an  impulse  to  destroy  variotis  objects  or  to  m^i  fire  to 
tilings. 

It  will  l>c  notictnl  tlint  all  of  these  impulses  are  things  which  would 
l>e  natural  in  a  little  child,  as  all  childreu  delight  iu  touching,  concetU- 
iug,  destroying,  buniing.  etc. 

l^Iore  objectionable  impulses  arc  those  which  involve  an  injury  to 
others. 
6& 
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ThoB  one  patient  who  lives  with  two  aunt^  ha^  a  consl^pt  im- 
pulse to  pwfli  tlu'Ho  old  kidioH  down  xtiiinf,  and  always  hi>[KW  tliut- 
when  tlicy  sU-p  n\Km  thf  nijp^  the*  riijpi  will  slip  so  tliat  thi-y  will 
fulL  She  also  liu:4  an  impulse  totlirt.>w  ihin^  at  tlii-m,  and  alihouph 
she  hafl  never  dune  anything  to  injure  tJie  old  hidies  or  Riven  them 
any  intinution  in  the  counM^of  five  years  of  her  actual  feelings  towanU 
thoni,  n^  she  in  dependent  upon  them,  yet  ]»er  life  is  tnnde  mi^ralile 
hy  tho  prexifnce  of  tlwf^:  fou^tnut  iiii[:ulr<i«.  I  hiive  known  a  mother 
whd  had  a  couslaut  impulse  todn>wn  or  to  kill  ht-r  children  when  Lhey 
were  iufontA,  and  wliu  hiin  \himi  iiiui:h  jK-rturlxil  hy  Uiib  JiiipultK;,  lliuuj(n 
she  loves  her  children  and  has  never  dou«  them  harm,  - 

In  the  majority  of  cases  no  reason  can  be  asHi^ned  by  these  patients 
for  the  existence  of  tlie  impulse.  It  eomea  suddenly  into  tiie  mind 
witli  a  desii-e  to  perform  the  act  and  i»  at  onee  relieveil  when  the  at:l 
is  {terformed,  but  |;>:ives  rise  to  a  state  of  anxiety  if  the  act  cannot  be 
performed. 

Here  j^^ln  the  theory  of  subeonselous  uiire<H)giii»Hl  mental  prfw- 
esaes  is  brought  forward  to  explain  the  eouditiun.  In  uorniiLt  mental 
processes  every  wt  is  tlie  outcome  of  a  preceding  lojiieal  tniia  of 
thoufflit.  It  is  sup|K]sed  that  in  the  case  of  a  morbid  impul-w,'  the 
train  of  thought  occurs  below  the  level  of  eonseionsneas  and  tluu 
only  its  conclusion  conies  within  the  domain  of  consciousness  an  an 
inipnlM?.  The  Iwisis  uf  tliis  tJicorj'  is  the  fiu;t  ihat  in  many  such 
cases,  if  the  patient  be  hypnotized  and  questioued  tlie  train  of  thong-ht 
leading;  to  the  impulse  cim  be  disGovcix*d ;  and  if  in  the  Uymiotic  state 
this  tniin  of  tliou>;ht  be  o^)iul>at(^^l  and  Oie  act  which  is  it«  logical  out^- 
oome  be  shown  to  be  either  useless  or  harmful  and  a  command  be 
given  to  almmton  the  thought,  the  p:\iient  on  recovering  from  tlie 
hypnoKis  will  l>e  temporarily  relieved  of  the  impulse  and  by  repeated 
hypnrisis  will  l>e  eure<l. 

Morbid  Ideas.  —  M(.irbid  ideas  may  also  appear  as  a  Byroptom  ia 
peychasthenia,  at  times  lu'Ing  altende<l  by  nwrbid  feiirs  and  inipiilses, 
but  at  times  being  witliout  either  element.  One  {Mitieui  had  the  mort>id 
idea  that  all  the  Christians  were  going  to  kill  all  the  Jews,  and  waa 
then  jKTpIexed  witli  the  tliought  of  what  Mr.  X,  who  was  a  Christian^ 
would  do  when  all  the  Jews  were  kilWI,  his  wife  being  a  Jewess.  One 
[Ktticnt  was  jKTpli-xcd  with  tlie  idea  that  i^leotriad  iiiHui-nces  were 
acting  upon  him  nmslantly  thntugh  wireless  telegraphy  and  tliat  every 
thought  in  his  mind  was  controlled  by  a  tclegraj>liic  mcasnge  some- 
where in  the  air.  A  morbid  idea  which  becomes  fixed  in  tlie  mind 
and  which  is  accepted  as  true  and  made  tlie  basis  of  action  \» 
tenueti  a  delusion,  and  delusions  of  a  temporary  ehanieter  are  not 
infrcfpicnt  in  {loychastlicnia.  When  such  delusions  become  fixeil  in 
the  mind  and  so  couslimtly  present  in  tlie  thouglit  as  to  be  made  tlie 
subject  of  constant  cuntcniplatioii  and  iif  action,  the  individiuil  in 
dominated  by  it  and  [>a*<4.s  from  the  )>order  land  of  psycha^hcnia  into 
the  admittjxl  territory'  of  insanity  and  iHdongs  to  tlie  paninoiac  tyjic. 
A«  a  rule  such  fixed,  deltuiona  are  rarely  ooxablu   by  hypuuticm, 
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althoujih  Janet  has  reported '  (wveral  cases  in  which  they  have  hoen 
relifvtti  by  suggestion.  It  is  not  certnin  that  the  efl'wts  of  his  treat- 
ment have  boon  ponnanent,  as  the  eases  may  have  relapsed  after  the 
pulilicalioii  was  ninde. 

Instability  of  conduct  is  so  ehaiinTtorislie  of  jiorstujft  mifTering  from 
Itsyclmstlieiiia  that  it  may  be  riit'iiti(in(.Hl  as  a  symptom  of  this  disoust". 
The  ortliDury  train  of  thought  presents  a  definiic  order  and  sucecsdion 
of  ideas,  and  there  is  a  lugitral  euimeclion  between  thorn.  Sueh  a 
logi<'al  train  of  thought  leads  in  turn  to  appropriate  action  and  regu- 
lation of  conduct  which  is  manifestly  based  therefore  upon  adequate 
reason. 

In  a  pgycliastlienio  individual  there  is  to  Ikj  found  a  tendency  to 
most  errjitie  and  irregular  lines  of  thought,  I(3eas  wcur  to  the  mind 
witliout  any  apparent  higieul  seijucneo  and  hen<'c  (-(tnsc^iousncss  wanders 
from  subject  to  subject  just  as  the  eye  in  a  picture  gallen.-  travels  from 
picture  to  picture,  there  lieing  no  h^ical  connei^iion  Ix^tween  the  im- 
pressions. Hence  the  contents  of  the  mind  are  in  a  jtmible  and  tliought 
is  lacking  in  continuity.  A  continuous  convermtioii  on  a  definite 
Bubjcct  with  such  patients  is  im|Hi«sible,  for  they  jump  from  subject 
to  subject  and  do  not  fix  the  altenlion  for  any  length  uf  time  on  any 
one.  This  instability  of  tfiought  is  therefore  manifested  by  similar 
irrcgukrity  of  conduct.  The  individual  is  liable  toentcrupon  eoursea 
of  action  which  a  reasonable  judgment  would  condemn  and  whi<'h  are 
soon  abandoned  as  leading  nowhere  or  being  futile.  Qmrinuiiy  of 
effort  ill  the  eouiluct  of  liu."Hine«rt,  in  a  wnirwe  of  study,  in  jinjfcjwional 
life  or  any  definite  occupiition  apjtears  to  lie  impossible  and  tlie  indi- 
vidual will  vibrate  between  a  series  of  various  Minipatious,  going  from 
medicine  to  law  and  ihenco  to  tlieology  or  abandoning  the  original 
profe^ion  for  business  or  a  buslnerw  man  may  change  his  fX'oujjation 
yoAT  after  year  and  thus  in  the  end  ai-romjilit^h  nothing.  Such  indi- 
viduals arc  very  likely  to  enter  ujwm  foolimli  schemes  and  nnwit>e  umler- 
takingB  aud  cannot  bo  convinced  of  their  foolish  natui-o  until  tliey  have 
Mpiandere*!  fluie  :iiid  nnuicv  ni-etllc>ti?1v. 

Psychic  pain  ia  another  symptom  of  psyclinHthcnia.  This  type  of 
pain  is  usually  gnidual  in  oni^ct,  iK'mstent  day  and  night,  not  open  to 
any  relief  by  onlLnary  se<latives  or  even  to  morphine,  and  frequently 
persi.std  for  months  or  years.  Its  location  may  bo  sueh  as  to  l>e  inex- 
plicable  on  the  basis  of  anatomical  sirncture,  as  for  example  in  a  Imml 
ab<iut  the  miildlu  of  the  arms.  The  most  common  pa!n  is  over  the 
eyes,  over  the  entire  head  or  at  a  [Niint  over  the  o(«iput;  but  it  may 
be  locatetl  in  any  orgiui  or  limb.  The  exclusiou  of  diacase  in  tlic  part 
in  which  the  pain  is  Iclt,  the  character  and  dunitiou  of  tlie  pain,  and 
die  &ot  that  in  spile  of  comjdaint  ilie  ]Kitient  sliows  none  of  the  ine^'it- 
ableefivcts  of  acta-il  Butferiug  such  asaj>poar  in  organic  disease  or  in  in- 
curable neundgia,  force  the  idea  upon  the  physician  that  the  svmptom 
is  really  an  luillucinntion  of  pain.  And  the  proof  i.i  atTonled  in  such 
cases  by  its  immediate  relief  by  suggestion  in  hypnosis. 

>  K«nuK»  vt  Idto  lixo,  p.  21-1,  IVis,  Alam,  1898. 
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States  of  doable  consciousness  nuty  l>e  included  among  tlie  et-mptoms 
of  pHychiirtlumia.  Aftor  a  siuUli'U  mental  shtK'k,  severe  emotion  or 
anxiety  an  imiividnal  itiay  siukli-nly  Uwe  odiisdousness  of  Win  own  por- 
Ronatity  and  pi»«  tutu  u  atsiUi  oi'twcond  c^iitsciouHncMi  in  whidi  his  {kt- 
sonatity  as  relHted  tu  liis  previ'ons  mental  e3t|)t?rienee  is  Insl.  He  is  to 
all  iDtc'utt»  nnd  puriKM^tea  I'ur  tlio  time  being^  uuutlicr  pci-son.  In  this 
state  lie  lias  no  rwoUwtion  of  his  previous  existence,  of  his  name, 
Eddrcjy*  or  occupation.  He  does  not  rccognizA"  pluces  or  persona,  for- 
merly familiar,  yet  he  haa  no  diflicult\'  in  the  u«e  of  lan^fuage  and  he 
acts  in  a  manner  in  ficconJancc  with  nurmnl  moral  restraint  and  in 
aw"fmhin«!  with  the  wK'iul  surroundings  to  wbieh  he  is  aecustnmed. 
He  may  remain  in  this  tvjndition  for  «?vi'nd  ihiys  or  even  fnr  years, 
and  when  he  otJnies  out  of  this  state  into  liis  previous  pcraonali^  the 
events  which  Imve  ooeurretl  duriiifr  this  stage  of  eevoiid  conscioosiMeB 
are  wholly  ol)litenite<l  fmm  his  mind,  so  that  his  couacioufl  existence  is 
condnnouK  ^rith  tliat  existence  before  the  occurrence  of  the  eeoood  ood- 
scioiis  stat<>. 

The  follo^ring  examples  of  tliis  condition  from  my  own  experience 
may  be  cited : 

A  hcjtithy  youn^  man,  a  football  player  on  one  of  the  nnivorsily 
tvaniy,  while  playing  a  college  match  was  tlirown  heavily  nud  for  a 
few  mnments  lay  unconscious  im  the  field.  Within  two  minutes,  how- 
ever, he  got  up  and  went  on  playing  an<l  during  six  minutes  following 
he  played  well,  he  answered  signals  of  the  captain  in  a  pniper  nmnner, 
although  sevend  of  tht«c  signals  involved  complicated  movements -and 
he  appeared  to  he  inn  norrnid  sttilt'.  He  then  j^uddciily  becrriine coasciotis 
that  he  wiLM  in  a  very  nervous,  trembling  condition,  and  unable  to  play, 
and  was  led  off  the  field  in  a  state  of  great  uer^'ous  excitability,  and  for 
several  hours  was  prostrated. 

Wlien  he  came  to  himself,  he  had  a  recollrtttion  of  the  fall  but  he 
had  no  re«'olle<-tion  whatever  of  the  plays  in  wliicli  he  had  |iarlioi|iaUxl 
afler  the  fall  luid  which  he  had  eiirrie<l  out  with  apfmreDt  cotiseionsncss 
and  perfe<:it  accuracy.  At  the  pn'-sent  time  his  memory  cxienils  up  t» 
tlie  time  nf  the  fall  and  Ix-gins  at  the  |xiinl  where  he  felt  (he  tremor 
and  pr'istnition,  hut  he  1ms  absi.liitoly  no  rc<'i'ih'<'ti(tn  nf  the  six  minntcfi 
subse<|iieiit  t*»  the  fall  during  M'hich,  as  idready  stated,  he  played  a  good 
game. 

A  man  twenly-four  years  of  age,  who  had  been  for  three  months  in 
a  state  of  great  mental  anxiety,  during  which  time  he  was  def-idinlly 
overworkc<i,  snflered  from  an  attack  of  the  grip|»e  in  Man-h,  liK)3.  Oia 
the  24th  of  March,  just  as  he  w:is  i-eciivering  from  this  aiinclt,  he  went 
to  his  offi««  as  usual  in  the  morning  and  about  noon  left  tlie  office  to 
do  an  errand.  Tie  remend)ers  going  out  and  cn»ssing  Brotidwar  and 
having  to  jump  suddenly  out  of  the  way  of  a  car,  the  niotormim  shouting 
"jimjji  "  as  he  did  b<».  Fnim  this  time  Inr  tlie  subse*inont  wet-k  he  has 
no  nHx>lluction  whatever  of  his  actions  and  during  this  time  he  was  lust 
to  his  family,  who  were  tNirrespondingly  alanniHl  at  Ins  al>«ienee  and 
took  measures  tlin>ugh  the  police  to  tr}'  and  trace  him.    These  measuree. 


STUVTOitS. 


869 


however,  were  futile  and  uo  trace  wits  fouiul  of  him  iiiilil  March  31, 
when  a  fi-ieud  uit-t  him  waudcriug  nboiit  in  Harlcra  anil  rt'L-uguiawd 
him  and  bmk  him  honio.  (hi  arnviu)^  at  humv.  lie  rttHj^nizf^d  his 
friends,  coniplaiiiud  of  inteniw  hei«Li<.he,  swdkhI  much  deprofistd  and 
very  ii('r\'rin8,  and  aaid  that  he  had  recovered  his  meranry  at  almiit  ten 
oVrWk  in  the  miirniug,  wlicit  he  foimd  hiniM'lf  on  Uit'  elevated  ntilruad 
between  104tli  mid  1  ItUh  Stnn'ts,  much  to  liis  nwu  surprise.  He  got 
olTat  his  reffular  slatiun,  120t.li  Sireet,  hut  did  not  apiKiir  to  recojjuize 
the  streets  and  was  much  relieved  when  his  friend  api»e3irc<l  and  guided 
hiin  to  bia  houae.  He  remained  in  Ids  house  for  liie  followiug  lew 
d;iiy8  suffering  much  from  headache,  but  gradually  rocovereil,  and  when 
I  8nw  Iiim  on  the  Ktli  of  April  was  in  bin  ordinary  health.  He  had 
apparently  uo  rec-ollccliuu  whatever  of  any  event*  b<:-tween  the  24th  uf 
March  and  the  31st  of  March. 

On  his  return  he  presented  a  somewhat  dislievelled  appearance  and 
was  without  money  and  lud  apparently  had  uotiiiog  tu  eat  on  that  day, 
as  he  waa  <piite  tamiRhcd. 

On  cross-questioning,  it  was  found  that  he  had  a  dim  recollection  as 
of  a  dream  of  having  gone  to  a  hotel  down-town  for  the  night  and  of 
having  come  onee  to  Harlem  witli  a  view  lA'  finding  hin  home,  but  being 
unable  to  do  w.  Subsequent  invcstignti<tn  proved  that  he  hiid  Iwcn  one 
night  at  thin  hotel,  as  he  wm*  n-gislercd  there  ![i  his  own  name.  He  was 
seen  once  duriug  the  week  by  a  policeman  whom  be  knows  d< iwn-t"'>wn, 
but  tins  man,  though  knowing  of  the  alarm  that  had  Ix^en  sent  out,  did 
not  tiiink  it  worth  wliile  to  speak  to  him  or  take  him  hfrnie,  but  told 
him  of  tlie  fact  kuir  on  when  he  was  regularly  atleuding  to  bis  business. 
What  bis  movements  were  during  tins  pcriiKl  of  six  days  he  has  not 
been  able  to  ascertain.  He  did  not  go  to  his  offii-e  and  ho  did  not  come 
to  his  house. 

He  was  a  man  of  good  habits.  There  is  no  sujqiieion  that  he  was 
making  tliis  an  excuse  for  having  gone  on  a  spree,  and  notliing  in  his 
histoi^'  {Miint«  to  any  reason  for  such  a  sudden  disappearance.  He  Ims 
been  well  ever  fuuf^;. 

It  seems  probable  that  tJie  su<lden  sliock  or  fright  at  llie  danger  of 
being  ruu  over  by  a  car  threw  him  into  a  state  of  second  ctmscioiisness, 
from  which  he  emerged  8|><)ntaneousIy  at  the  end  of  a  week. 

A  perfectly  hcahiiy  Athletic  man  was  nmch  pcrturttoH  in  his  mind 
by  a  business  transaeti<m  involving  ilie  payment  of  a  mortgage.  Ho 
went  to  tlie  bank  iuhJ  dn-w  the  money  to  pay  the  mortgiigi-  ntid  lie- 
remembers  leaving  the  Uiiik.  Thix-e  days  later  lie  found  himwlf  in 
tlie  niilwny  xnition  at  St.  Louis,  and  liH>kcd  alMmt  him  in  surprise,  uot 
revogniziug  hia  surroundings.  He  inquired  where  he  was  and,  when 
informed,  had  no  reoollc^niou  of  how  he  had  reached  there.  Realizing 
taat  he  had  come  fnjm  Xew  York  and  being  told  what  day  of  (he  wtvk 
it  wa8,  he  imnunliately  tvaliiM^  that  he  ha<l  Iwen  away  thi-ee  days  and 
tliat  his  wife  must  be  anxious  about  him.  He  went  to  the  telegraph 
ofEoe  at  tlie  station  to  send  her  word.  He  could  not  remember  her 
name  qc  hu  own  or  hie  address.    He  sat  down  in  a.  bewildered  manner 
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and  afler  fifteen  minutes  the  name  of  his  elergrman  in  New  Vork 
came  to  his  rtiiiul  and  lie  immediately  t^ent  a  tcU^j^mm  to  him,  oiinounc- 
inp  his  whereabouts,  askioff  him  to  tell  hii»  M-ife  and  stating  that  he 
was  on  his  way  home.  'I'he  trmsaetion  at  the  Iiank  next  eame  to  h'lB 
mind  and  he  was  immediately  anxiout<  almut  tlie  money  which  he  hud 
drawn  and  inneh  ndieved  whep  he  found  tJie  greau^r  jmrt  of  it  still  in 
his  pocket,  showing  tliat  he  had  not  Ixen  attacked  or  rohlte«l.  Witliin 
a  few  minutes  he  litfjinie  awan;  of  all  his  i>re\'iou3  exi-tiinu*.  He 
returned  home  and  was  brought  immediately  to  me.  He  ap|>eared  to 
be  in  perfectly  good  physical  condition,  but  was  much  perturbed  in  his 
mind  at  his  own  experience  and  was  incapable  of  doing  hiawork  or 
fucing  his  attention  tor  any  length  of  time  upon  it.  He  was  emotional 
and  apprehensive  and  fearful  tliat  tliis  was  the  U-ginuing  of  a  m(*utal 
brtukiliiwn.  In  the  eourseof  a  nitinth,  however,  under  a  good  general 
regime  he  hotl  entirely  rec-i»vere<-l  from  all  these  symptoms  and  for  the 
past  year  and  a  half  leis  btvn  in  liii^  usual  sttte  of  health  and  actively 
employed. 

I  have  Been  a  man  who  had  l>cen  for  ihrce  months  in  a  hospital  in  a 
peenlinr  stale  of  mind.  He  had  no  kiiowte^lge  of  his  histon--  previous  to 
the  time  he  had  been  taken  to  the  hospital  in  a  state  of  unconsciousness. 
On  recovering  puuKi-iousness  thcnr  hedid  not  know  hit  name  or  anything 
aljout  hini'iclf.  Afier  s^mie  weeks  lus  skill  in  the  u-se  of  tools  convinced 
us  that  he  nnmt  have  been  a  carpenter.  He  has  been  ifut  to  work  in  tli( 
hospital  at  tltat  tnide.  But  he  still  has  no  clue  to  his  previous  pei 
ality.     He  appears  to  be  a  fairly  educaiedj  goiwl  natui-ocl,  moral  num. 

I  could  rt-latt^  eight  other  caM^s  witiiin  my  own  ex^terience  similar  to 
these.  Dr.  Mtirt*in  Prince  has  retjordwl  the  Dutre  extniordinary  caw 
of  Miss  Beauchiimp,'  where  during  a  (Hmsidendde  jK-ritid  uf  years  the 
individual  vibrated  between  three  diflercnt  peiBODoIitics,  the  metnuries 
of  each  of  which  were  sejmrate  from  the  others. 

Consciousness  and  the  Bnbconscious.  —  In  the  discussion  of  these 
psychuslhenic  ••ynipt'im.r'  llie  term  subuouK-iims  i^Iens,  emotions  nml 
impulM^  ha,s  bt-cu  conttanlly  employwl,  and  In'tore  priKHH^ling  to  di»(.*uH8 
the  treatment  of  these  symptoms  by  suj^festion,  it  may  be  wise  to  con- 
sider what  is  meant  by  the  terra  suhiron^naons.  Phvsieiatis  use  this  term 
much  more  freely  tlian  psychologists.  In  lact,  a  oon*iidonible  pc^rtioa 
of  th(>  Iatt<r  refuse  to  a<lmit  any  sharp  demarkatlon  l>etween  tlie  two 
states  implied  in  the  ti>rm. 

Marshall'  says  that  the  word  consciousness  is  used  to  express  two 
diverse  meanings  :  first,  p.«ycliic  exit^lenee  mid,  M-<^'nd,  awarenrsB.  He 
likens  our  i»Hychit!exiHlen(X!(8ee  Fig.  31*2)  toa  niitss  of  fluid,  the  surfntv 
fif  which  is  thntwn  into  waves,  each  big  wave  having  its  few  minor  wai 
anamd  it,  with  ripplo^  on  their  surfaces,  hut  encli  wave  U-ing  bnt 
small  mjiss  as  c^impured  with  the  gnmter  mass  of  fluid  of  which  it  is 
comj>osed  aiit^hy  which  it  is  snrnnm<le<l.  Consciousness  ui  the  aenm 
of  psychic  life  is  a'prescni^il  by  the  nu\t«  of  fluid.     CVaiseiouaueas  m 

'  >It>rt<to  Prince.     DiMwciatioa  of  Perwtnaljtr,  I^ont^mam,  Qreen  A  Co. 
iCuowiousnem,  Ueary  RnlKen  Maishall.  LU  D..  Tlte  MactaiUii)  Co.,  1000,  p.  IM 
et  loq.    I  wn  indebted  to  Or.  ManhiU  for  ibe  lue  of  bit  figum. 


STilt'TOltS. 


m 


the  sense  of  aworcticas  ih  represented  by  t!ie  wove  with  !ta  wavelets 
and  ripfilei*. 

A  few  only  of  our  mpiital  exiH-riencen  are  clearly  present  to  the  mind 
at  erne  time  ;  an  infinitely  small  nuinlier  iu  compuriiMiu  with  the  nuuibtr 
of  exiK'rieiiew*  whirh  we  have  sinnil  in  nwnmry.  The  rwnlt-r's  atlen- 
tii>n  nuty  nt  present  bt'  fixed  ujmn  tliis  train  of  tlionpht  anti  he  may  be 
uIk)  slitrhtlv  I'diiwiniis  (if  nicniDriis  nf  psychologicul  (llt^Missioci.'f  or  of 
nic«iie»l  cuHca  iHiistratiii^  some  of  the  points  thim  far  bn-»ught  out.  He 
may  alfio  be  dimJy  consciuiu  of  the  surn^mndiogs  in  which  he  ie  sitting, 
of  the  room  and  iw  furniture,  of  tlie  state  of  bin  body  a»  it  resla  upon 
the  ehair  in  loniCort  or  di(»oo[nfort.  ISut  he  is  not  oonrtciouft  of  tlie 
events  uf  tJie  |«iNt  day  or  wwk  or  mouth  or  year,  thonjfh  they  lie  niidy 
to  be  recalled  by  any  iippropriate  ii*(«xnated  iuipi)lr«e.  In  tliat  nia^  of 
con^ioiu*  or  tmconHcious  mcmones  there  ore  min{E;lcd,  as  it  were,  all 
those  precepts  of  conduct  wliicli  constitute  the  monil  .system  and  which 
may  be  represented  for  the  sake  of  the  analog;}'  as  g:iviug  a  s^tccidc 
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T1m>  Axuk  rrpRMOla  k  mww  ut  fluid  ihr«nrn  intA  vstol  PM-h  vbtd  b»lB(  rlp|ila«  on  Id  a^ikti 
{(^anrUKj  tit  lioarj  ItutfsnUatdicU.) 

gravity  to  the  fluid,  tliuit  detcmainin);  in  a  way  the  height  of  its  wave. 
If  this  analogy  t>e  admitted  we  can  m%  at  once  that  peychic  cousciuuft- 
nesB  18  an  ck-ment  of  uur  entire  existence,  while  awareni.tw  is  the  (pmlity 
of  the  tJionjfiit  of  tJvc  miiment.  It  will  alw)  l»c  evident  that  the  snli- 
conscious,  if  it  be  taken  to  be  coincident  with  psychic  coniteiousnc^  as 
conlraatcd  with  a«*an"ncs8  or  with  the  nia.*w  of  fluid,  not  ilin^wti  up  iu 
the  wave,  is  enormous  in  its  extent  iuid  complexity  as  oontraste^l  witti 
the  con.scinus  taken  in  the  eenfie  of  awarenetss  whirh  ia  tlie  thought  of 
tlic  niomt-nt.  Thoi^e,  tJieii,  who  attoribe  a  great  efl'crt  u(H>n  tlie  mind 
both  normal  and  diseased  to  subcnnsoioua  influences,  ideas,  feara  and 
impulses  have  certain  facts  in  tlieir  Civor.  For  it  is  clear  that  the 
mental  life  is  infinitely  wiiler  than  the  mental  state  of  the  moment  and 
must  determine  iu  larg^.  degree  that  state.  Ii  is*  therefore  ako  dear 
that  it  19  unwumintuble  to  make  a  sharp  distinction  betweenthc  con- 
ttcious  an<l  the  Biilxmiiscious. 

■  Marahall '  gives  another  diagram  (Fig."  31^1),  which  he  ternjs  a  ncur- 
ui^o  pattern  and  which  may  he  tjikcn  to  represent,  in  a  way,  die 
physi<iil  Inisis  of  mental  activity.  Various  grou|t«  of  ncrftnu*  clenM.niti*, 
representing  ideas  or  memiiries,  are  aswjciatcd  with  one  another  in 
closer  or  looser  relation,  but  no  idea  exists  without  some  a:^8ocuition. 

'  L.  c,  fKg&  37. 
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All  of  tlu>«e  iwrvoiu  pimipnu  arc  in  f>omc  mcaflure  at^tive  during  life 
and  tliry  urn  m  Ixiund  Of^ethcr  that  any  emphatic  aetiviir  in  any  one 
clf'ini'iit  iriUHt  iliri'f-ily  or  iiidirprtly  influence  tho  artivities  of  all  the 
nwt  i»f'  llic  flcnii*ntf*  of  tlw  sy.steni  and  niii.-'t  in  tiini  In*  inflncnix'*]  by 
tlivm.  If  lh('  accivity  of  tumu'  i):irtiL-ii1ar  sy^itcm  of  eletnentji  ii<  miirk- 
nlly  uiuphaninHl  it  will  Btund  away  in  cuatrust  fri>m  tlie  whole  grfiit 


IbftMiUan  I'  ni|inHreiiUuR  unir-ciniMrloiunrva :  a  i«ii,  anJcf  H,  mIb^  tMuMa  uit  nuige  of  mtmUoti 
frtTWM  MilmiiM^luuH,  Ik  ]>iirt,Hiiili'r  '',  hvhi)[  *»  tar  n.-iui>*eil  ItiMM  oooMiaaMMM  m  U>  Iw  aloiail 

mwB  nf  iinompliatin  acrtiviticis.  Thia  tsomlitian  in  tdiown  in  the  figure 
under  tlic  line  A,  whirh  rcprc^sents  the  idoiie  of  which  we  have  ao  ariitc 
M>nBO  of  (iwHrpticfis  loj^i'tlior  with  thi>  priwntatiun  of  oiirselves  iw  think- 
ing of  tlic'M.'  idnis  niul  heiiee  Immiij;  wlf'-foiuw-rifim*  or  conscious  of  our 
own  [K-rHiiinlitv  (hIiuwii  in  tho  dii));nini  iis  P). 

The  iiunx'UHcly  C4)mplcx  ner>'ou8  system  is  represented  iu  an  artifi- 
cially simplified  manner  ai;  the  frmups  of  circles  under  line  li.  Thh 
oorrespondj*  t<i  our  p(<yohtrt  exinlenoe  nr  gi*nend  conMiioiuincrt^t,  which  is 
not  within  the  field  of  attention  and  uf  which,  therefore,  we  are  not 
awiire.  Hul  any  one  of  tliew  j.'Ti>n])s  of  ein-les  may  Iw  rwwhiil  hv 
tiieans  of  the  din-ct  or  iudircet  lines  connecting  it  with  the  others  nnd 
any  gmnp  may  iu  turn  be  ^epanitod  ofi*  from  the  others  as  was  the 
f^iup  tnidcr  line  A  aiwl  thus  enter  the  field  of  attention. 

If  we  liken  our  menioricit  and  thou}»l»ti»  to  the  cirrlesf  in  the  diaj*Tttra 
it  ia  itisy  l»  suppow  that  some  of  them  may  have  a  weaker  aamrialton 
with  the  reHt  than  nthrn*.  Thi-fiie  arc  nliown  un«h'r  the  line  ('.  Only 
liy  miHiiitt  of  a  few  linea  of  thought  can  we  reach  lhe«!  niemorieK.  And 
it  is  eoiufivahlc  tliat  vv&i  thoee  few  Hik's  may  I>e  severed,  i<Mnp<tmri!y 
or  iM?rman<-ntly,  in  wlueiicaBC  tlie  nK-mor}*  eannnt  Ito  rearhoil.     In  the 

Iihenomeim  of  aphakia  we  have  studied  permiment  W^sn  of  aamKriatiouH. 
X  \»  e*tntTiva!»Ki  tluit  iu  fun^iiooal  onnditinns  a  tero[»oniry  su^peUition 
of  aiwnciatinnii  may  occur.  And  this  may  be  taken  as  the  Imuos  of  the 
di^MK'ialiini  iif  idrju*  whii-h  Li  hyiMiihiH-utid  to  explain  N>me  of  the 
symptums  of  p^vrhiifithenia  and  of  hysteria.  Tlie  »nK|t<'iuiiiin  of  iht; 
iL-twieiation  eu(.i  oil*  ihp  pniup  fttini  vtiluniury  reeolloction.  It  prfVfntA 
the  **  awurvne:^^ "  but  it  d<H-s  not  remove  the  giuup  from  "  p^due 
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ttdlAcnoe"  or  deprive  it  of  ite  power  to  iiifliienoe  that  part  of  oongL-ious- 
nc»8  wliifh  U  impliitl  in  timt  tt'rm. 

To  brill)*  the  frnjiip  jii^aiii  intti  irlation  with  the  other  elements— to 
reej*tablij*h  tlie  usdnwiatioa  —  ccrtatu  artificial  means  niay  be  employed 
TluH  meaua  is  kiimvii  aa  pHvcho-aualyais.  lu  tliis  pnweaa  a  Herioi*  of 
words,  nouns  ami  verbs,  mken  more  or  less  at  random  are  mii'ulioiied, 
one  after  another  to  a  piitieut,  ami  by  a  sUip  wateh  indicating  w.^«oudft, 
a  rt'conl  is  made  of"  the  time  elajwing  lM.'twti'n  the  mention  of  tJie  word 
to  him  and  his  utteranec  of  the  first  word  that  comes  to  his  mind  wheu 
he  liears  the  wonl  nieiittoni^l.  This  ri'Vi^ds  tlie  natnnil  luiMxtiution  in 
the  mind  between  the  two  words  and  when  tliis  as.s<K'iaiod  ppK^ss  ^^n 
on  uiiHlidturlh.1.1  by  any  previous  emotiomil  association  with  either  word, 
it  takes  about  a  si^-ond  or  evtm  less.  Jf,  however,  the  word  iitterwl 
awakens  a  momurv  that  is  connucteil  with  an  emotion,  cither  conscrious 
or  niie^iiiHiTicjiiH,  a  i^ttrtain  [HTtnrl>atJon  of  the  mind  ennues,  wliieh 
hampers  the  rapidity  of  the  asHouiation  and  is  indiejitod  to  tlie  observer 
by  the  lenjrtheuin^  uf  tlie  pnwess  of  assoeiadon,  so  tliat  tlie  interval  is 
two,  three  or  even  five  seconds.^  The  words,  then,  at  which  such 
lengthened  prori'.sscs  of  assueiatioa  are  present  are  tiiken  as  a  t>asis  for 
a  poMiihle  train  of  tJionght,  and  by  their  reiteration  to  die  iwitient  may 
stimulate  his  memon.'  so  that  it  refills  an  event  of  bis  life  whieh  he 
either  wishes  to  eonei-al  or  has  forgotten.  If  this  can  be  refalh'<l  and 
can  be  deseribe^l  to  the  examiner,  the  mere  act  of  wmfession  apix'ars  to 
relieve  the  mind  of  a  tcnsiuD  which  has  been  the  eanse  of  tlic  morbid 
idea,  impulse  or  fear.  It  is  llius  tliat  psychic  analysis  is  not  only 
a  means  of  diagnosis,  but  a  tliempetitio  measure  in  tlie  study  of 
psyehasthenia. 

It  seems  as  If  a  group  of  ideas  which  have  been  separated  from  the 
mental  r^mt*?iits  of  tlie  moment,  but  which  neverlhele-KS  n.-nuun  as  part 
of  llic  psychic  life,  and  thus  have  a  sort  of  consuionsaess  of  their  own, 
are  by  this  metliod  reunited  to  the  mental  contents  and  are  thus  brought 
again  into  the  field  of  attention,  so  tliat  we  became  again  aware  of  them. 
Or,  to  reour  to  Fig.  -M'i,  it  fleems  as  if  the  lines  betweeB  li  and  f, 
which  for  a  time  had  been  im|>assablc,  were  again  traversed  by  impulses 
niid  thus  again  tlie  distant  circles  are  associated  with  Lbe  central  mass 
of  ner\'OU8  elements. 

For  tt  normul  action  of  tlie  mind,  therefore,  a  perfect  assemblage  of 
ideas,  memories  and  experiences  Is  u  necessity  and  anydiing  which 
interferes  with  such  an  association  or  whieh  pn>duces  a  dissociation 
causes  a  disturbance  in  the  process  of  tiiouglit,  and  disagreeable  sensa- 
tions of  discomfort.  We  are  all  familiar  with  the  mental  stress  which 
is  felt  when  we  H?e  a  fai'e  tliat  is  known,  but  cannot  name  tli()  person. 
The  minil  makes  a  futile  L'flbrt  and  gives  it  up.  But  suddenly  —  when 
we  are  thinking  of  something  wholly  foreign  to  the  fmn;  —  the  name 
oouies  to  the  mind.  An  aetivily  has  Ux'n  going  on  in  the  psychic  con- 
sciousness not  present  in  the  domain  of  awareness,  and  Uic  result  is  the 

■  Sw  Afliocialiim  Twte,  by  WtKvlwurtli  «nil  WoUm.  INiTcliolo^ml  Munagmplui,  Dec, 
1911. 
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forcing  into  the  field  of  Attention  of  a  tiling  apparently  without  natural 
assoriution.  Many  persons  have  had  the  cxpericucc  of  fJ>->>ng:  to  eleep 
with  an  uni«olve«l  )>roblem  and  of  waking  to  tind  tho  f^tlution  elcar  to 
the  mind.  It  thu.^  api)earR  tliat  nK'ntiit  pniooK^-s  may  go  on  ciutHide 
tlie  fieUl  of  attention,  the  i-esult  of  which  comes  Hpontaneuu>i1y  into  that 
fidd,  to  the  fiurprJAe  of  the  individual. 

This  is  the  explanation  of  nmny  of  the  HAniptoms  of  pg^yr<|i:iJ4lh4'nia. 
Boiue  «et  of  the  psyehic  life  wnmiv  oiil^iide  the  domain  of  awarvnt-ss.' 
It  leads  to  a  fear,  or  impulse,  or  idea.  That  suddenly  enters  the  6eld 
of  awareiteBS  and  is  tomietl  morbid  becuuiDe  it  is  unexplained,  unex- 
pected, not  asHoniatcd  with  anything  eW',  and  hence  rinrj>riM\s  and 
alarms  the  person.  If  the  origin  weiv  known,  if  the  proeess  of  thotighl 
IiMtling  up  to  it  ofiuld  he  tnu^iil,  it  might  weni  u  natural  idea  or  it 
might  Ik  comhntetl  m  cither  Uiseles*,  foolish  or  unreawtnable.  But, 
like  a  tune  which  riui^  in  die  head,  it  forces  itself  into  the  Geld  of  atten- 
tion and  cjinnot  be  vohiutarily  combated  or  banishe<l,  largely  beennse 
its  origin  ii*  unknown.  If  any  meiuis  can  be  fnuud  to  tmc*:  the  origin 
the  myster}-  is  solved,  the  alarm  and  m«'iiial  [HTturlwition  vani.-sh. 

Suggestion  and  HypnosU.  —  The  only  known  means  of  tmeio^  the 
action  of  psyehic  life  which  is  outside  the  field  of  awareness  in  to  Iwnish 
the  element  of  awareness  and  get  below  it  at  tlie  tmderlying  ]isycluc 
life.  Tliiji  wm  l»e  done  by  putting  the  individual  into  the  stale  of 
hypnosis  in  which  the  awareness  is  alxdishiHl  but  in  which  the  pHj'chie 
life  appears  to  go  on  unhampered,  the  a^aociations  formerly  «u.spendc(I 
eau  he  renewed,  difisociallonH  ean  be  oven-onM!  and  a  train  of  llmught 
\k  followed  up  from  beginning  to  cud  or  fmni  end  back  to  iKrginning. 
The  mere  act  of  rt^laxation^  the  contlition  uf  dreamy  state  without  an 
entire  Buepensioa  of  awareness  may  in  some  pereons  suffice  so  that  mg- 
gemtion  and  queetioniog,  witliout  true  hypnosis,  may  be  possible.  In 
other  persons  a  deep  sh^p  is  essential. 

To  hypnotize  it  is  well  to  placte  the  patient  in  a  comfortable  position, 
wh(!re  rt'laxatitiii  of  all  the  museli'^  is  easy ;  then  to  direct  his  eyes  to  a 
bright  object  held  eight  inclies  in  front  of  and  a  little  above  his  eyes, 
to  tell  him  to  fix  his  attention  on  tlie  object  and  what  is  anid  to  him,  to 
assure  him  that  his  eyes  are  closing  as  he  gazes,  that  he  is  going  to 
sleep,  tliat  he  is  asleep,  and  as  he  goee  to  sleep  it  is  well  to  pn>SB  on 
the  eyes  with  the  fingers  and  to  stnike  the  forehead.  The  slight  change 
in  color,  the  dcc|>cr  respiration  and  the  evident  relaxation  of  tlie  bndv 
will  assure  one  lliat  tlie  snbjetTt  is  hyptioiizcil.  Now  in  this  sljite  a 
pers^ju  will  answer  qnestioos,  and  will  |K'rfnrm  acts  in  response  to 
commands.  If  morbid  fear>t,  impulses  and  ideas  have  l>ecD  present 
the  reas<m  for  them  will  be  relatwl  in  response  to  questions,  Ii'st:iti« 
of  <touble  consciousness  have  occurred  the  patient  will  relate  in  detail 
all  that  occurred  in  the  state  of  necond  e«mseionflnes8.  If  jwmie  symp- 
tom due  to  a  dis^axrialion  of  ideas,  memories  or  fwHngs  has  i>ocurrefl, 
well  us  a  fixed  idea  of  pain,  a  WM^dlcd  hyslcriad  pain,  or  a  functional 

'  For  ft  dIwr\Mnoa  of  Freud's  iheot?  that  time  acta  ot  pnTcluc  Uf«  ve  Wed  on  Mxual 
espenmce^  hmi  page  S88. 


$T^tPTOilS. 


676 


anteethei^la,  or  |HtmlyBis  or  bliiuiitess  or  deafneBS  Iiiis  been  preeent  the 
as8Urance  that  it  is  cured,  that  it  will  not  recur  when  the  persrjii  wukea 
will  come  true  on  waking  —  for  the  iiewociuLiun  lins  been  reestablished 
in  the  dormant  state.  AVien  the  patient  is  wakened  he  Iiaa  no  recol- 
lection of  anything  which  has  occurred  during  the  hypnoBiA,  hut  he 
aiitj^  in  iiC(x>nh)nce  with  i«ug}:ci^tiiiu8  and  comimiudK  given  in  tliat  state. 
Tlius,  if  he  has  been  told  that  ho  will  reDiemt>er  the  train  of  tlioujrht 
which  liHM  Knt  to  tlie  nioHiid  idea,  fear  or  iaipul»4e  unci  will  Hee  that 
that  train  of  thought  is  uurfasonnble,  he  will  do  w»  and  no  longer 
entertain  and  fear  me  morbid  thoughts.  Thus  the  hypnotic  suggestion 
cures  the  8}*mptoms  of  psyeliastlicnta.  To  ensure  a  permanent  cure, 
however,  tlio  pnjOLi^  mii^t  be  rt^peated  from  time  to  time,  the  intervals 
being  nmde  longiT  and  lunger. 

In  cases  where  hypnosis  is  not  employed  a  Himllnr  result  may  some- 
times  be  attained  wluui  tlie  person  is  merely  put  in  a  state  of  n-1axatiun 
and  is  tjdked  to  seriously,  being  assureil  that  his  symptoms  arc  curable 
and  will  disappear.  But  here  the  seance  niiu^t  Ik.-  longer,  it  must  be 
repeated  more  frequently  and  tlie  result  is  of  slower  attainment.  Id 
this  re8{)ect  it  resembles  tlie  result  of  mere  argument,  persuasion,  or 
asfiumnce,  whicii  is  used  by  every  physieian  in  encouraging  a  timid 
jK-rson.  The  results,  however,  in  hypnosis  seem  mure  defiuik*  and 
positive  tbjin  when  it  is  not  ejuployed. 

To  awaken  an  hypnotized  jxirson  it  is  only  necessar}'  to  say  "  wake 
up,"  or  to  tell  him  to  count  10  aloud  and  to  woke  as  he  says  5  ;  or 
to  stroke  tilt-  fnn^hi^id  upward,  telling  bim  that  he  i^  waking.  It  must 
not  be  forgotten  thut  any  suggestion  made  during  sleep  will  Ix;  retained 
on  waking.  TIiuk  if  when  hyjiiitttixetl  tiie  patient  has  iM'cn  l^ild  that 
bis  arm  is  stit!'  and  cannot  be  move<l  and  spectators  are  shoM*n  that  it 
is  so  for  tlie  time,  he  must  be  told  before  waking  that  the  stitTness  has 
gone  and  that  the  arm  is  perfcetly  well  and  natund,  otherwise  on  wak- 
ing a  paralysis  or  rigidity  will  be  found  present.  And  careless  renurka 
made  by  the  hypnotizer  sometimes  lead  to  serious  mental  impre^ons 
which  remain  as  symptoms  when  the  persum  comtmout  of  tlie  hypmisis. 
If  a  person  haa  been  ouoe  hypnotized  he  is  more  easily  hypnotized 
afterwanls.  The  prix-ei^  is  not  attended  by  exhaustion  and  sivms  to 
do  no  harm.  It  should  Ijc  done,  however,  for  a  definite  object  only, 
ue%'er  as  a  matter  of  amusement. 

While  hypnotic  suggestion  is  suocessfnl  in  some  of  theao  cases  the 
majority  of  individuals  cannot  be  hypnotize<l  and  very  few  physicians 
care  to  employ  this  method.  Kven  in  France,  where  it  ts  most  in 
vogue,  some  authorities — BabiiiBki,  for  example — have  dlscartleil  it  as 
either  harmful  or  nt^less. 

Under  these  circumstances  treatment  must  be  by  other  means.  Tlie 
best  of  these  is  by  education  and  i>ersuasion.  The  methwl  is  to  ex- 
plain fully  and  repeatedly  to  the  patients  the  import  of  the  symptoms 
present;  to  obtain  llieir  confidence  by  patient  listening  to  and  interest 
in  their  mental  states  of  doubt,  fear,  impulse,  or  perplexity  ;  to  argue 
out  tlie  imaginary  element  in  the  condition ;  to  urge  the  power  of 
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trolling  the  thoiiglit  and  to  impel  the  patients  to  make  a  constant 

COUll 


ilwt  Uie  fwir  iir  iaipulae.  This  is  the  methofl  tiiyed  hy 
Dubois  and  hy  Bahiuski.  It  iiwakeits  the  In-hef  in  the  [)n>s|Kft  of  a 
cure  and  Miiuuhite^  tin-  tiiuRt^'  iif  che  p:iticnt.  It  implies  the  I'ai-t  that 
,by  con&eiou*  etfort  tlif  sulK^ou^-ious  tniin  d1'  thouj^ht  may  be  oontrolled. 
That  ofiorC  mu»t  be  coutttuut,  or  frequently  repented,  mid  niiut  be  aided 
by  the  t^inf«ninig<?n»*nt  ami  pen*onal  direi'tion  of  the  physician.  It  fdiows 
the  [Kilit.-nt  the  difrercni-i*  lH<t\Vi*cii  mil  and  iniaginary  M'nijrfums  and 
shows  liiiii  wluit  Iiojte  uiu  do.  It  \s  cSectlvc  m  nmny  cases  and  Hhould 
always  be  employed  by  the  physician. 

The  psychasthenic  should  b<?  treated  not  only  mentally  but  her  mind 
flhnuld  !«'  pivcn  constant  occupation.  This  is  to  vary  with  ever)*  hour 
of  the  day,  and  should  involve  tiie  use  of  the  hands,  sketching,  wood 
carvinff,  mouhling,  hnmmerinfrontmeriUs,  amatrnriihotography,  variitus 
kinds  of  farming,  cjtqK-tttry,  inei-hniiical  trndes  as  well  as  ^mes,  picture 
pnz/lcs,  and  nadiug  aloud  and  committinp  po«'try  to  memorj'.  Any- 
thinir  which  fixes  the  attention)  and  tx-ciipies  the  ntiud  will  distract  the 
thought  fn)ni  tlic  morbid  idcsis,  fears,  and  imj)ulscs.  And  if  this  is 
combined  with  a  fre<|Uent  clian^  of  fiiirr(:iundinp,  with  new  assix^iationa 
and  helpful  manners  of  life,  an  out-of-<l(K>r  country  life  and  freedom 
from  care,  anxiety  uud  efltirt,  the  symptoms  may  suliside,  at  katst  for  • 
time. 

Gonrse.  —  Psychasthenia  as  a  rule  comes  on  very  ({radually,  tlii»u^n 
oocasionally  it  is  seen  to  ap|M.'ar  suddenly  after  a  shocic.  As  a  rule 
the  indt^ndual  is  aware  of  the  fact  that  the  mind  is  not  aetin^  in  a 
proper  manner,  that  ideais  and  impulse's  and  fcjii-s  little  by  Ultle  are 
taking  posfscssioii  of  it,  and  that  the  eniilrol  of  the  mnitjtl  action  ts  not 
what  it  should  be.  Finally  variosis  symptoms,  such  as  tliose  already 
mentioned,  develop  and  take  possession  of  the  thouj^ht,  so  tliat  all  oooa- 
pations  are  ab:mdoned,  diversion  is  impossible,  and  the  time  is  occupied 
with  the  mental  worries,  anxieties  or  impulses.  Tlie  fears  sometimea 
reach  a  p»plni  where  they  are  attended  by  the  ordinary  physii-:d  symp- 
toms of  a  normal  fear,  excessive  perspiration,  foelinps  of  taintness  and 
rapid  hcart«  The  Rime  physical  condition  of  anxiety  may  also  develop 
in  eonnecrjon  with  impulses  that  are  not  gralifii?d.  Thus,  if  a  patient 
restmin  bis  impulse  !<.»  touch  certain  objtrls  or  to  jiiit  on  a  pimient  in 
a  certain  way  imd  forces  hims<'If  to  do  an  act  eontnir>'  to  his  impulsi*, 
he  get*  into  a  state  of  greater  aimrtj',  which  is  only  relieved  when  he 
carries  out  the  impulse  to  its  completion,  lliiis  the  life  is  siwnt  in  a 
fiitile  effort  to  satisfy  the  impulses.  ti>  argue  out  tlie  ideas  or  to  avmd 
any  course  in  condnc^t  which  would  produoe  a  fear. 

Sometimes  a  elmnge  of  scene  and  tnivel,  gometinK>8  the  ndoptton  of 
a  course  of  trralmcnt  involving  constant  <xwu|Kition,  esjieeially  with 
the  hands,  as  in  arts  and  crafts,  sometimes  a  sudden  grief  or  emotional 
shock  of  a  new  character  i?eem  to  alleviate  the  symptoms  and  result  in 
their  sulwideiice  and  jwitlciits  are  very  often  In-*;  from  symptoms  for  a 
considerable  time.  But  tliey  are  very  prone  to  relapse^  and  after  any 
renewed  cmuliouul  strain  or  physical  ilhutts,  all  Uie  former  symptoiiui 
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recur.  The  underlying  cause  being  a  weakened  state  of  the  nervous 
system,  it  is  hardly  to  be  expected  that  a  permanent  cure  can  be 
obtained.  Yet  these  patients  receive  great  help  from  suggestive  treat- 
ment or  from  persuasion  and  many  of  them  under  this  treatment  manage 
to  lead  a  reasonably  comfortable  life.  They  are  very  liablcj  however, 
to  become  extremely  dependent  upon  anyone  who  has  succeeded  in 
treating  them  by  hypnosis  or  Bu^estion.  A  very  small  percentage  of 
these  cases  finally  drift  into  asylums,  it  being  impossible  for  their 
jamilies  to  put  up  with  their  constant  eccentricities. 

For  other  means  of  treatment  the  reader  is  referred  to  the  Treatment 
of  Neurasthenia,  page  854. 


CHAPTER  LII. 


HYSTERIA. 


Hystrria  ia  a  ftmctioital  nervoiu  oonditioD,  charActerixed  by  a 
IK'rnmnuiit  nii-ntji!  siatf,  which  may  he  tcrrai^d  the  hysterical  t*'m|»«'ra- 
incnt,  iiD<l  by  sudilcn  tenijHirury  Httiicks  uf*  mental  or  cmotitjnai  ur 
pliysital  kiml. 

1.  The  hyntrriciil  trmj)n-ammt  is  manifested  by  an  ubnornially  Icccn 
acnsibility  to  all  cxtenial  impresKions  and  HcnsationB,  by  a  hi^fh  grade 
of  imiiptnative  power,  by  a  i-uswptibilitj-  to  sujrpei-tions,  by  an  imui^tiaJ 
desire  tVir  atteniicm  and  noti<!<',  by  variatiimf  in  mtMxl  not  due  t4)  ajypar- 
ent  causes,  by  a  hwk  of  judgment,  by  a  manifuet  incapacity  to  exorcise 
control  over  thoiiglit,  eniotinn  and  action,  and  by  a  tendency  to  ant,  on 
Kiidden  !nipulsc8.  Tht-^se  charHclcristiifi  lead  to  a  mental  wtale  which 
ia  so  distinct  ae  to  be  recrjdrnizt^l  both  by  the  laity  and  by  phy^iciaoA. 
The  former  consider  it  as  evidenw  of  wilfidiiegs,  of  foulish  fancies,  of 
imafiination,  or  of  moral  obliquity,  and  base  this  notion  on  the  fact 
that  ever}'  one  hafi  the  possibility  of  showing  such  manifcstatioiiB  wheo 
a  relaxation  in  Pclf-control  h  permitted.  They  p«iint  to  the  fact  that 
under  intoxication,  or  in  the  state  of  mental  cxhan^ition  folltiwing  [>ro> 
lotigtHi  anxiety  or  grief,  or  after  sudden  KhiM*k  fmni  fright,  the  mental 
chanLcfceristios  of  the  hysterical  temperHmcnt  may  suddenly  appear,  and 
they  hold  that  as  this  implies  a  condition  of  lues  of  self-control,  it  h 
merely  necessinr'  to  urge  (be  im|Kirtance  of  such  control  and  to  puuiid) 
iJiose  who  will  not  exert  it.  The  physician  and  ppycbologist,  on  the 
other  hand,  regard  the  hysterical  temperament  as  evidence  of  eome  de- 
fective intemction  of  those  mechaniams  of  the  nen'ouH  tiygtem  thrntigfi 
whieh  mental  and  physical  acts  are  harmonized.  These  mecbanijons 
are  looat«i  in  the  cortex  of  tlie  brain,  and  are  made  np  of  cortical 
centres  and  their  assfK-iation  tnu-ts,  8en«on.-  inipulfses  reaclnng  the 
cortex  normally  cau-se  mental  perceptions  whieh  are  recogniz-ed,  arc 
reUtcd  to  otlier  perceptiona  or  to  actions,  and  awaken  an  orKlerly  trwD 
of  thought.  In  the  hysterical  person  the  eeiuwry  impulse  may  canae 
an  abnormally  keen  perception;  a  slight  sound,  or  light,  or  touch,  or 
pain  being  felt  as  alnuwt  too  intense  to  be  endured  (Jiytlrrical  hyper- 
ccMhcMa),  or  it  may  awaken  no  [wrception  whatever  {hjftttrricftt  amrm- 
thesia).  Or  if  perceived,  the  perception  may  awaken  no  recognition 
(litfttUricrti  ftmmlir),  tlie  patient  manifesting  the  same  symptoms  aH 
those  who  are  mind  blind,  or  mind  deaf.  (See  page  l'2'2.)  Ur  thr 
[iertt>piinn,  tiiough  rec<igiti/e<I,  luuy  fail  to  awaken  a  natural  train  of 
idean  or  lead  ti)  nalunil  acts.  It  may  even  st;irt  an  uun-lutiHJ  fm-Hcs 
of  mental  respunai'd,  which  like  our  dreams  bewilder  and  distress  the 
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mind  bv  tJicir  lack  of  cnntiDiiity  {hifnfeneal  ttWfantVy).  And  those 
illogit'iil  i<I(.-as  may  in  turn  lend  tn  illogicjd  af^tion.s  ha  fv>nfiisi>d  and 
absunl  l&  the  I'haotic  ideas  of  wliicli  they  arc  the  nutwinie  {byt^erical 
morhirl  imjm[«f«y  Tliiiii  iri  an  hyt^teriail  jKitieni  tlu-  (nilinarv  e-xt<Tnal 
Lmpre^ion  doe^  not  produce  tlie  eOeet  one  woidd  ex{KH.'t.  It  may, 
however,  produce  unuaual  cBetTiA.  The  capacity  of  imitation,  which  is 
normally  inherent,  is,  in  tliese  persons,  fn-ipiently  oxcefwive.  If  tiiey 
Bee  anyone  doing  something  unusual  (twitcliinp,  running,  posturing, 
etc.),  fiiey  h«ve  iiii  inten.sc  de«ire,  or  an  irresistible  iiupulsi!  to  do  the 
same.  If  a  suflinieutly  impressive  etailement  ifs  made,  w^ioinpanted  by 
a  ci»mui!iiid^  they  iUH'«pt  it  without  ipict^tinn,  and  o)K>y.  The  |Miwer  of 
judprnent  and  of  critical  reason  seems  to  be  at  times  suspended,  so 
that  they  are  almost  automatic  instruments  in  tlie  control  of  a  stmn^r 
mind.  This  is  termed  6u^j>estibility,  the  dictates  of  the  stronger  mind 
leading  to  acqniscence  without  reason. 

With  this  temperament  there  is  invariably  asitfieiated  a  hypersensi- 
tive einotioiial  Atate.  Things  wh!<-h  (should  »ni»e'emotiuiiid  efiit^ta 
may  cause  ncme.  Or  things  which  should  cause  verj'  little  effect  may 
awaken  mo»t  intense  nmctioQS.  And  the  emotional  effect  may  lie  un- 
duly prolonged,  us  well  as  intense,  so  tluit  a  smile  will  run  iutu  u  fit  of 
laughter  or  a  perfect  paroxysm  of  merriment,  or  a  slighily  depressing 
circiunstance  may  cause  long  weeping,  or  these  may  alternate.  It  is 
in  the  emotional  sphere  that  the  L-irk  of  self  wmtrol  is  most  apparent. 
It  a.>enis  as  if  the  mecliauisms  of  tite  brain  which  arc  called  into  play 
in  emotional  acts,  once  startcti  run  tlieir  own  course  ami  cauuot  be  ar- 
rested, just  as  in  the  mental  confusion  the  thoughts  api)oar  to  be  beyond 
C(mtr*jl.  It  is  true  that  a  second  eniotinnal  sIhx'U  may  serve  to  stop 
the  action  first  started,  in  some  unknown  way;  and  in  fact  tJiere  ap- 
pears to  be  no  other  me:ina  of  controtling  these  emotional  storms  than 
by  8<^ime  very  intense  impression  calculated  to  arouse  another  emotion. 
Other  evidences  of  a  lack  of  control  are  found  In  the  excessive  temper, 
tJic  vanity  aiul  desire  for  notice,  in  abnormul  sliynt'ss,  nr  in  morbid 
fears  of  an  intense  kind  which  these  patients  manifest.  It  nuiy  also 
be  shown  in  a  lack  of  power  to  arrest  some  reflex  bodily  function ;  thus 
the  act  of  cougliiiig,  or  of  swallowing,  om*e  iH-gim  cannot  Ijc  arrcsttHl ; 
or  a  conscious  and  voluutar)*  motion  once  begim  has  to  Ite  kept  up, 
like  the  flexion  or  extension  of  a  limb  {hj/nitTiraf  tie),  or  the  mainte- 
nance of  some  peculiar  jwsition  (hyitftTicai  cotiiracturfM).  Even  so-iiilh-d 
automatic  acts  of  the  body,  respiration,  the  heart  beat,  the  peristalsis  of 
the  stomach  and  intestines,  mav  bec4>me  ot>nsciotis  and  mav  1m>  Hflcct«.-d 
by  the  iitteutlon,  either  Wing  Iiampere<l  or  hasteru'd.  And  finally,  the 
entire  moti>r  mechanism  of  the  body  may  be  thmwn  into  action,  as  in 
hifnti-ntuil  ctmrtt/jiiovM. 

Persons  of  liysterieal  temperament  are  usually  very  intnispective. 
They  watch  tlieir  symptoms,  remember  keenly  all  their  variations  of 
feeling,  ami  exagpri-nil^^  their  sulfcring.  They  refus<>  to  allow  their 
attention  to  be  <Iirectcd  to  matters  of  interest  not  connet^ted  with  their 
own  statCf  and  thus  gimcrally  nurn^w  tl)e!r  luental   horirxaij  until  all 
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thoiifchtit  ftrt-  wif-wntrcil.     This  very  attention  to  sontwtioiut  serves  to] 
mti-ttHify  the  8t'ii»atiniiH,  hence  liieir  Hiifferlug  is  usually  out   of  all 
ratitiiiiil   prop'irtiniv  lo  iJic  objective  nymptomi*.     This  fact  once  appre- 
(iijiUHl  by  tVieiuls  rvsultt-  in  a  lack  vl'  syn)]Kittiy  on  their  part,  which  is 
ru«i'iitiHj  by  the  imtieiu  ;  who  in  tura  aeekit  to  regain  tliat  symjiathy  by 
farther  eluinifl  to  attention,  even  to  the  extent  of  itimulating  symptmns. 
St'If-inflirlwl  wonndit,  witli  I'unAeipiciit  Ariri-8  thnt  wilt  not  he»I,   the 
vomiting  of  blixHl  niu-ked    InTiii  a  tiKitli  auil  swallowed,  the  high   tcni- 
peniture  oblaiiied  by  t'riotiitn  un  the  themioniett'r  rithcT  in  the  mouth 
or  rvi.^timi,  eituu-tatiuii  truni  mtppused  dtan'atiou,  auii  vomitiii^  gf  all 
food,  nft'  exanipieh  of  Hiii?h  symptoms. 

The  hyylerieal  teiiiperaiuent  ih  not,  however,  always  maiiiffitted  by 
emotional  «^iutbin^t?i.  S.me  individiuU  will  not  |)enBit  of  any  taao- 
tioniil  expri'ssion.  They  ivpress  all  sueh  tmdencleft,  are  unitf^uallv 
itwrviil  and  N-lf-contuineil,  yet  Uiey  suffer  fmni  grief,  anxiety,  or 
fright,  iHpudly  wilii  othei-s,  and  have  not  the  natural  relief  whieh  corner 
flHini  emotional  expn-r^iiiin.  In  thew?  perwnis  liysterii^I  »:ymptoiiui 
oOen  ap)war  smhleniv,  though  their  friends  declare  that  they  arc  not 
hysteriiid.  It  i^  oAen  more  di&ieult  to  deal  widi  thet;e  fiipjirrfitil 
hy(4l<'riejd  pers<iu»  tlnui  with  those  Mihjeot  to  emotional  outhreuu. 

The  \'n»mtot4>r  system  is  alsi>  in  an  abnumial  state  in  persons  o£ 
hyslerieal  temjMTanient,  n*  is  fJiown  by  the  pallor  or  fluftbingf  whii-h 
ntliMuln  their  iiifiital  pn.tix'ja**,  and  by  the  inereased  excrelioo  of  tmoe 
whieh  follows  a  paroxysm  of  any  kind. 

The  h,\>rtericnl  tcutfterament,  while  a  chronic  condition,  may  doc  be 
always  iu  evidence.  It  is  at  tinier  in  alM?yaDce  or  under  cootrol,  mad 
sotnetinMv  it  is  outgrown  na  life  goes  on.  It  is  likely,  bowe^-rr,  to 
persist,  ami  umler  rondin<tn!^  of  nienlAl  or  phy^iiral  .strain  to  neappew, 
tiAen  t-^trnplimtitig  the  symptoms  of  other  dtseaai^s. 

"2.  Tlie  h%-sienra)l  lem|ieramenl  rarely  remains  foraoy  lo^lli  <if  tine 
witluiul  Ktulin^  to  ^luddeu  tempomni'  attacks  of  a  luoita],  cuoCioBAl,  or 
physicid  kind,  whifji  are  termeil  hyMfrrimf  /Mirojyamti,  Tfaese  src 
usually  i-au!MHl  hy  mme  emotional  strain,  but  may  oecor  wicbaqt  wmj 
ttacertainftblc  mwon.  Tber  vair  ao  frreatly  b  their  inteDntr  as  to  W 
ilivid<>d  dink*lly  into  attacks  of  byslrria  minor  and  hyaleria  ■^jor. 
Hie  Utter  anr  t|uite  nirv  in  this  country. 

(«)  Ilmdttia  Mimr. — Tbp  anadcs  eoiuist  of  GodUen  diakn^  «^». 
tkins  in  Uw  throai,  as  if  ifac  pharynx  «oatnc4ed  (globaa  hyatefk^)^  of 
a  lendcory,  wbidi  sooa  betmcnc^  tniprrative,  to  err  or  to  iay^  or  la 
do  both  in  iiiii  i  iiiiiiib.  m  if  a  liiiliiiii.  ■niiaiMMbli  iiiilliaiiH  uf  Iim^h. 
Tkt«  is  a  fttfliDg  of  gnat  uuyuuMWja,  ■pptdMBwhi  or  imt,  a  ^jin. 
for  attt  a  heat  or  chilUness  thiw^buut  the  body,  aad  a 
kiidmej  to  tkouL  IV  hmlhr  »  kept  in  aiotMi  as  the  pabcM 
abtat  or  %cma  m  faeiL  Sino  tntaoar  pain  a  tit  m  the  top  or 
the  head,  or  m  the  rrts^  or  m  the  spine.     TJflidly  pattor  or : 

IT  the  attacL    Sfiffiiara  atxiad  inriitMiiai  ocawa.     IW 
RasMdantneMiHrk^  Wa 
the  iMtMl  fatts  iata  a  G^  dHid 
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nial  stale.  More  of\on  the  attack  itubi^uIeA  gradually  under  the  iiiflu- 
eiiix^  nf  n>iiu><lit<M.  0<ri-:).'<i<Miiillv  il  ■■eiiM's  suddenly,  mid  tlu>  priticnl  is 
at  onw  quite  well.  In  all  iiv-*.'s  a  laiyy.  flow  ut'  urine  coincides  with 
rewjvory.  It  is  lipiil  in  wdor,  of  very  low  sjn-cifir  gnivity,  and  oftt'u 
ooutuitu*  aa  exces:^  ol'  phoiipluitcs.  A  soiim;  uf  cxliuustiou  aud  fatigue 
lasts  for  some  hours  or  cveu  diiys  al'ter  tlie  paroxysm.  One  attack  may 
tollow  another  fVir  several  days,  during  which  the  exliautttion  incrcaj^-s, 
ami  n-oovery  is  then  vert*  j^radual.  A  sute  of  ment:U  di.itrt'Sj<  and  of 
depn'swioii  of  f  piritw  is  Koniotimt*  ohwTvwl,  but  usually  the  jmtient  iliws 
not  apjK'jir  to  regret  the  attack,  thoujjh  nhv  nillier  dn?ads  it^  return. 
After  au  altiu-k  the  «h'ep  it*  oflen  dintiirhed  for  lunny  nlj|;ht8,  Iteing  ri'st- 
lesH  and  disturbed  by  dreams  of  au  unplea!<:int  klud.  Oc-cmiionally 
souinanibulisrn  iHTunt. 

(6)  Hyt^rria  Major. — The  attaek  Iwjrins  with  symptoms  similar  to 
loHn  of  hvAtorin  minor,  but  in  mneh  gn-au^r  intensity  iind  lon^r  dnm- 
The  cryiug  or  lauj^hinK  if*  violent  mid  loud,  or  the  outburst  of 
Ifmjier  so  oxtvcnie  jw  to  Im-  niiiniiirnl.  After  tJiis  the  patient  jKi->we8 
into  a  j^-nenil  t^iinvulsive  seizure  wliieh  consists  of  a  serlesof  stnipjjles 
witli  tlwiise  abtait  her,  kiekinjr  with  the  fotft,  seizing  objects  and  pii>ih- 
tu^  tliem  away  with  the  haixls,  tbmwin^f  the  he^ul  aud  IkxIv  about, 
arehiuje  the  baek  till  the  Ixxly  r<'sln  oidy  on  tJie  head  aud  feet  in  IkiI,  or 
rolling  almut  (m  the  floor.  In  all  these  movements  it  would  seem  to 
the  by.stau<lor  as  if  there  wam  some  conseioiw  motive  in  eveiy  a»*t,  and 
OS  a  rule  nothing  Is  done  whieli  eniisca  any  iujury  of  herself.  Slic  may 
bite  others,  hut  d<K\<ii  not  bite  her  tongue  or  hurt  herself  in  her  motions. 
Yet  ihene  psitients  mrely  show  evidence  of  eonseiousoess  in  an  attack, 
and  iisiudly  deny  any  memor\'  of  itj*  detail!*-  They  cri*  and  scream 
aD<l  tight.  In  suclt  au  att:i<'k  tlie  pupils  arc  dilated,  tlie  eye8  arc 
railed  about  or  turned  far  up,  tlie  eyelifU  are  ot\en  oj>en,  yet  they  do 
not  «3em  to  (<ce-.  The  rtwpinition  mav  ee.-ise  fur  a  time  and  the  face 
hocome  cvanotic.  The  limbs  are  alternately  flexL'd  and  extended,  but 
sonietiiiie-H  remain  rigid  for  a  time,  and  llieri  agiiiii  are  m^i  in  Mioliuu. 
The  tonic  s|>!vsm  is  followed  by  ehniic  spasnis  as  in  epilepsy,  and  this 
by  a  series  of  contoitiuns  and  extraordinary  postures,  the  body  resting 
on  hi-els  and  head,  in  opisthotonos.  The  (x>nviUsive  attack  may  last 
au  hour  or  more,  (»r  re<rur  In  wrii-s  for  .^veral  hour^,  and  this  ftct 
alone  suffices  to  distinguish  it  frrim  epilepsy.  In  a  ieyr  eases  delirium 
coineidejt  with  or  follows  the  attack,  tlie  patient  talking  wildly  aud 
up|ieiiring  to  be  subjeet  to  lia I luci nations.  Usually  the  attack  stops  aa 
suddenly  an  it  liegan,  tiie  [Mitlent  falls  at^lei-p  »n<l  wakeu  tu  a  normal 
state.  Sometimes  the  attsiek  subsides  slowly,  Tliat  consciousness 
is  not  wholly  suspended  is  proven  by  the  fact  tliat  strung  external 
impressions  often  arrest  tlic  attack.  Thus  painful  pressure  on  a 
nei^'e  or  sensitive  organ,  or  sliar|}  counter-irritation  of  the  skin,  or 
an  ftmetic  will  arrest  an  attack.  Sometimes  a  patient  who  is  «ub- 
jei't  to  these  attacks  finds  thai  u  stnaig  elfort  of  the  will  prevent*!  their 
occurrenoe. 

3.  Attacks  of  either  minor  or  major  hysteria  are  S'^metiiues  followed 
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by  comlitions  nf  loss  uf  |ii>wer  of  rieusutlmi,  or  of  motion,  which  appear 
suddenly  und  dtMi]>]H>9ir  us  Huddcniy. 

(a)  Ana^thwia  to  piUii  is  the  mtwt  tx)niraoti  symptom,  touch  and 
temp^'mturt"  scnsuiious  being  ot\ca  but  sHf^htly  affected.  Thin  may  Iw 
limiml  to  oae-hnlfol  the  body,  and  i^  iihvays  fur  moro  complete  than 
in  or^nje  heniiiinnl^rcHia.  In  hy»t<>rical  caivs  no  pain  h  icit.  In 
organic  ca8er«,  as  ii  nile,  some  seni^iation  can  be  aroused.  The  aiuM- 
tbeda  mjiy  he  limited  to  the  peripheral  part  of  one  limb  or  several 
Hmhtt.  Ill  «iich  VMi^e^  it  never  rejwinhleK  the  aiinv*thesia  of  a  p*'nphcral 
nerve  lesion  iu  its  distributinn,  and  its  u|ifM>r  limit  is  sharplv  defincfl, 
which  is  mit  the  cjuJe  in  nttiUijilc  nuuritij*.  (See  Plate  lA  .,  page  40.) 
The  aate^itliesia  occai«inii]dIy  i.s  fouud  id  irrcf^ular  Hha|)ed  areas,  aot  cor- 
rcH|K>ndiD^  to  nuy  anatumicid  dii^tribution  of  Der\*e8.  Usually  it  is 
difficult  to  draw  blood  in  the  jinavthctic  area,  pin  prifki»  not  bh-f-ding 
Sim  in  other  par^t.  SumetiincH  the  analgesia  can  be  remflvc<l  by  «tatie 
elcetricitj',  sometinKxi  by  applying  ma^netA  or  melaU  to  tJie  surface, 
sometimes  by  mere eujigestiou.  It  may  be  (nmsfern.il  by  these  BgeDte 
to  the  other  side  nf  the  body.  The  mucous  mcmbnint*  of  the  nose, 
mouth,  and  thn>ut  are  occusioually  Mrndfrcsic  The  skin  reflexes  are 
usiudly  nnnnal. 

(b)  Ana^thefeia  of  the  retina  to  li}i;ht  and  color  isalso  observed.  Thia 
cauwH  a  c«inrentric<liniinution  of  the  visual  Held  for  color  and  for 
light,  and  in  some  ciln-s  an  iLp)Htrent  b1iudtic^>s  ui'  one  eye.  The  blind- 
ness ran'ly  takes  the  form  of  iieniiimo|>8ia,  and  this  fact  serves  tu  dis- 
tinguish it  from  a  sliile  due  to  organic  bnuu  didc»£c.  Usually  one 
eye  is  much  more  affected  than  the  other  tliough  total  blindness  has 
been  ohrtcn'ecl.  The  normal  color  fields  may  Im?  revt^rwil  or  altt^red. 
Blindness  of  one  eye  usually  coincides  with  hemiauiesthesia.  The  pupil 
reflex  is  never  almlished. 

(c)  Hearing  nuiy  be  aifected,  and  total  deafness  iu  one  car  usually 
coincides  with  hemiiino^icsia,  thoU|fh  nccasionully  ii  ooRurs  alone. 
Sometimes  it  Is  bilateral.  High  pltii-hcd  or  htw  pitched  tones  may  be 
iuoudible  nhcn  ordinary  sounds  nrc  heard.  Bone  conduction  is 
affected  e<jmdly  with  air  condui-tion — a  condition  rather  rare  in  noD- 
hysierieal  deafness. 

((/)  Loss  of  taste  and  smell  on  one  side  have  also  been  observed, 
and  often  accompany  hemianiesthcsia. 

(f)  Loss  of  motor  power,  i>r  bystericul  pamlysia,  Is  a  very  commtin 
syniptoiii.  Tills  may  iK^enr  either  as  a  hemiph'gia,  or  a  monoplegia, 
or  a  [laniplcgin.  It  comes  suddenly  and  is  a  total  paralysis.  Tlie 
patient  does  not  move  the  paralyzed  jMirt  at  all,  at;d  seems  incapable 
of  tiying.  The  dqyroe  of  the  piralysls  is  much  greBter  tltati  in  oen- 
tnil  brain  disease,  where  as  a  rule  son>e  slight  reeponee  to  effort,  ex- 
cept at  the  very  outset,  is  the  rale.  The  face  is  rarely  affeet«l.  TImj 
muscles  are  nsmdiy  relaxed.  There  is  no  iiicrwise  of  muscular  tone, 
there  is  no  rigidity,  ihci-e  is  no  incn^ase  iu  tendon  reflex,  and  uu  chang? 
in  eliH'triitil  exeitabllitv.  Then-  is  no  tetiilnifV  <if  the  arm  t'>  a'^tmimi} 
the  flexed  |)«jstun',  as  in  hemiplegia.     It  bangs  like  a  flail.     The  leg  is 
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dra(|^;ed  'm  attempts  to  wiilk,  or  the  knee  refiiaes  to  give  any  gapport 

t<i  the  body.     {See  Fi^.  314.)     In  orgnnic  hemiplegia  the  knee  in  stifl* 

in  walking.     The   muscles  con- 

tmlling  the  voice  may  1m'  affected 

alone,  80  tliat  whisiH-rs  only  are 

poeeible.     Thin  is  culled  uphnnia. 

If  (lie  [Hinilysis  is  (utnipUfric  in 

kind,   it    it*    never   attcuilwi    by 

panilysis  of  the  sphincters,  or  by 

IhhI  Bon'a  and  cyslitiH.     A  tnie 

clonus  i8  not  obtained,  UioD^h  a 

Bli<!;ht  exiiggeraiion  of  ilu*  knw- 

jcrk  is  often  present.      Aj^-soriiUed 

with    hyBterical    paraplegia,    bnt 

sometimes  oeourriiip   without  it, 

is  a  symptom  deacriltctl  by  the 

French  as  astasia-abasia.      This 

in  a  temporar)*  low  ol'  power  to 

stand   or   to   walk,  so  that  tlw 

patient  eoUajiSfS  and  is  unable  to 

rise.     The  attack    nmy  come   on 

unexpeetedly,  anil  it  seeins  as  if 

the    iunetion    of   the    t^ri'ljellum 

were    suddeuly   HUsiKodctL      It 

may   be  cerclwllar    hysteria,   as 

other  symptoms  are  clearly  of 

oerebral  origin. 

Sometimes  a  oompletc  hysteri- 
cal paralysis  is  precedeil  by  a 
wries  of  temj)omry  attacks  of 
weakness  in  one  arm  or  leg, 
which  alarm  the  patient  and  tend 
to  bring  on  a  complete  paralysis. 
much  intensiiied  by  fear. 


I  have  tweu  an  ot^;anio  hemiplegia 


Sometimes  the  jHimlysis  appeiLfs  in  the  fi»rm  of  a  fised  contracture 
of  some  iiuis<-lcs,  a  limb,  or  a  iiaii  of  a  litnb,  lieliig  const»ntlv  held  in 
a  ripd  position.  VoltmtJiry  motion  is  thus  susjiended  by  the  rigidity. 
The  ]>ostnres  assumeil  by  the  hand  or  fiiot  in  tills  condilion  are  lUways 
)>eciiliar,  and  do  not  resemble  those  which  appear  in  organic  disease. 
The  contracture  incrciisis  when  attempts  are  made  to  overcome  it.  Tlie 
atnlnieturefl  limb  is  often  anesthetic.  Any  muscle  of  the  l>ody  may 
be  thus  affected. 

Sometinuis  tremor  of  one  hand  or  one  foot  middeidy  ilevelops,  either 
with  or  witliiiut  |mndysifl.  The  tremor  is  usually  tiwirsc,  the  move- 
mente  Iwiug  of  a  jerky  kind.  They  are  intermittent,  and  soraelimes 
have  a  tenileni'V  to  increase  when  an  effort  is  made  to  contmi  them, 
thus  resembling  the  tremor  of  nndtiple  sclerosis.  A  form  of  spasm 
which  is  not  uncommon  is  hysterical  singulttis.     The  patient  swallows 
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frequently,  n\ii\  an  the  snilva  fails,  air  is  swallowed  till  tlie  utomncli  U 
diatfiulwl  with  pia ;  ihia  is  tlitii  Imlrhi-d  up,  uiul  u  part  is  uxptlled 
into  llie  intcstiiK'i^.  Hfiice  iIk'  jM'ristalsis  pn>iln('es  riinililin^;  iioij^* 
which  ahtrnatt!  with  the  Iwlchin^  aii'l  t-xrltc  iiuiiec  and  caii.-*'  <liRtn-s.-». 
llcspiratory  apuMius  arc  wjaiclimcs  aodcx.-^).     iHtp  sijjliing,   n-jKiiu-il 
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yawninjr,  or  irrcjrular  njritatcd  hreathiiip  niay  «Kotir,  with  or  withoal 
a  truf  iiysU'ricral  attiick.  Hyjitcriral  c«iijrh  is  lomi,  i«urkin)7,  fonntant 
and  vcn-  annoyin^r,  and  ofVn  lejidjt  to  irritation  of  the  lan'nx,  when  U 
ID  not  sianLiJ  by  such  irritation.  Blophanrnpasm  of  hysterical  nature 
ia  (K-cui^ioiially  ftrt-n.  Any  of  ilwr*'  xyinptoms  i>f  M'nr^ilidn  or  nmtion 
may  t^mc  on  suddenly  after  a  dH»ek,  nr  may  follow  aa  hyttlericoJ 
atUult. 

Hystoriml  pain  is  another  sympt^iin  whicli  is  very  cnmnxw.  It  may 
be  anywhere,  but  it^  ui>ii:illy  in  the  head  or  spiue,  or  in  a  joint.  It  is 
very  acute  and  the  iwtieuts  appear  to  suffer  infenwly.  It  is  ont  of 
pn^porlion  to  any  apjwin'iit  afli-clidii  of  the  orfrnii  iiiviilvfd.  TIiuh  in 
the  spine  it  is  far  pniater  than  that  due  to  meningitis.  In  a  joint  it  is 
far  more  severe  than  tlmi  nf  Hieuniati^ni,  If  the^e  paius  aremrefully 
Atudteil,  they  will  always  ho  found  to  be  true  hallueirmtions  of  pain, 
rather  than  true  pain.  They  are  never  ofTeeted  by  nnnljre*"'*  n'medifs, 
evou  by  liyp<Klemii('.'*  of  morphine.  On  the  otlii-r  Iiaii<l,  menial  sug- 
gestion ot^cD  cures  diem  at  once.     They  arc  menUtl  pains  and  an*  only 
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to  l>e  rrachiKl  by  nienbil  iig<-ntK.  I'ain  hi  tite  hcnd  may  be  (hither  on 
top,  wn  if  It  tuiil  weru  hv\u^  i\r\\v\\  into  the  limd,  or  it  muy  be  in  the 
buck  ol*  tlie  ht'jwi  uihI  ucck,  or  it  inny  Ir'  a  gviit-nil  Iifsuliiclif.  Stmie- 
imxGa  it  simulates  migraitte  ur  iicunilffia.  It  is  iiHUHlly  tittendtN{  by 
liyperjesllie!>iii  of  tlie  walp.  Sometimes  hysU-rical  jfirls  i-oniplain  of 
steady  (lonHlJinl  piiiii  in  ihe  head  and  vyv»,  whirli  is  uot  allcviati'd  by 
any  rt^tiu^ly  and  differs  fnim  all  other  Ibrnis  of  headache  in  ita  uiiiform 
character  nnd  duration. 

Pains  miuiilnling  iLii^rimi  fH^-toritt  an-  not  unciinininn  in  hyttterin,  hut 
are  to  \ni  diriLin>;iUBhed  I'rum  tlic  true  di^-ase  bv  the  abKeitee  orarti-ria] 
JHtlerwis  or  niyiH^iuiliuN  anil  their  l'rf[|u<-nt  nt-urn-nec  witliout  tJie 
intense  agony  and  vascular  !>|tttsni  seen  in  true  angina. 

Fio.  ai7. 
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Pains  in  a  juint,  r>iiKi-ially  in  tlic  knee  or  elbow,  wrist  or  ankle, 
which  are  liystcrical  in  nature,  are  not  attended  hy  any  heat  «r  rL><luej«s 
or  swellitig,  but  arc  iLsually  a^MKriatM  with  a  Mpn^m  of  ttie  rauHcIeR 
when  an  attempt  is  made  to  move  the  joiut.  J  have  known  a  hyslei^ 
ioal  |mii)  in  the  knee  to  kwp  a  patient  in  bed  for  thn*  yejirs  and  to 
apiiear  in  the  other  knee  when  tlie  It^  had  been  utnpututc>l  a^  a  hujt 
n»orL 

Hystcriea!  imtientH  lutually  are  found  in  have  some  stuull  oirciim- 
M;rilH^I  areiiw  nf  the  hkiii  which  are  ver>'  sensitive  to  touch  or  pressure, 
and  irritation  of  which  uuiy  bring  ou  a  true  hysterical  atiaek.  These 
lie  under  the  brciwl  and  over  the  ovaries  in  wnnien,  and  on  the  scro- 
tum in  men.     They  may  also  be  found  in  the  epigastrium  or  on  Uie 
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Bpine.     They  sometimes  disappear  after  counter-irritation,  or  ofUt 
eletrtriwil  tip])lit-:ttli.)ii8,  itr  im  Htrxnig  snjij^estivin. 

Catalepsy  wmiptinu'S  develops  in  liysterioal  persons.  This  is  a  state 
of  pliwtio  rigidity  ot"  tin*  iiinbs.  They  tain  be  put  in  any  pcjsturp  and 
wiU  remain  so  for  a  louger  time  than  \s  possible  by  an  ofTort  of  the 
will.  Such  a  state  muy  en^ue  on  a  ^neml  hyiiterica]  attack,  or  it  may 
appear  aft*!r  a  mental  Bliock,  or  it  may  develop  middpiily  without  can^>. 
The  i>atient  oa  a  rule  seems  to  t>e  in  a  ^mi-coitM-iuu^  slati*,  is  able  to 
httar  an<l  8oe  but  tjiki'S  no  ootii'o,  and  is  miabh;  in  move  or  to  KiK-ak. 
Sometimes  there  i.^  a  general  auajMthi^ia  in  thtti  condition.  The  iaetal 
expression  is  blank,  or  Uio  eyes,  if  opened,  seem  not  to  see,  and  no 
response  is  made  to  (piestions.  Tlic  CfimHtioii  may  persist  for  hours 
or  even  for  days,  duriu)^  which  the  patient  has  to  be  fc<l  ami  kept 
clean,  as  a  baby. 

Hysterical  Homnolence  is  a  peeuMar  symptom  oeensionally  obsci^'ed. 
It  is  a  sleepy  slate  in  which  the  patient  renmimt  for  days,  being  ariMLsril 
only  with  difficulty  to  be  fi-i\,  and  relapsing  into  a  wmi-slnpor.  Stime- 
tinies  it  is  diHicuU  to  clit-it  even  motions  of  Kwalhiwiiig,  and  the  ali-ep 
resembles  coma,  respiration  beinjj  slow  and  irrej,jular  or  almost  im|ier- 
ceptilile,  aud  the  heart  action  slnw  nnd  feeble.  This  is  the  Mlate  called 
tniutx-,  in  which  a  |>utieut  may  He  apparently  dead  for  days,  and  then 
recover  consciousness.  The  duration  in  usually  only  a  few  hours,  but 
Kraups  has  descril»e<l  a  case  bstinp  thirty-two  days. 

Narcolepsy  is  a  temporary  con<lition  of  sleep,  whieh  comes  as  sud- 
denly as  an  epileptic  attack  and  posses  off  as  suddenly,  histing  oidy  n 
lew  minutes  or  at  most  two  or  three  honrs.  It  ranuot  be  distinguishes! 
from  sleep,  as  the  patient  can  be  awakened  by  Jrritatiou.  It  ap[K-ara 
commonly  in  hysterical  persims. 

Gastric  sjTiiptoms  sometimes  occur  in  hysteria.  *  There  is  often  a 
loss  of  a]>iK>{ite,  a  loathing  of  IVnkI,  &  craving  for  unui^ual  artitles  uf 
diet,  and  |HJssibly  an  arrest  of  secretion  of  the  gastric  juice,  and  luiuseu. 
Oceusiimallv  vomiting  of  an  olmtinatc  14ud  oceui's,  all  food  beiiig- 
rcjected,  and  rapid  euioeuition  follows. 

Intinftinal  peristjdsis  iiuiy  ecosc,  leading  to  obstinate  const! imtion,  or 
in  other  eases  is  cxecj^sivc  with  great  evolution  of  gas,  causing  tym- 
jmnitc-s  and  l)orl)orignii.  Pluint^tm  tumors  of  tlie  alKlomen  are  due  to 
gji«  in  the  iut«»tiues.  They  usually  simulate  pregnancy,  but  diaiip|M'ur 
under  ether. 

Suppression  of  urine  for  twenty-four  or  forty -eight  liours  occasiirii- 
ally  otrcure  iu  liystcriisil  jMitients,  hut  doi>s  not  h-ad  I«  ^^vnijiloms  of 
unemia  as  might  l>e  sup|Ntso<l.  'Die  ni(-nsi_'s  are  usually  irn^nlar  tn 
hysterical  wiimctu  They  inuy  Ik-  cxccsi^ivc  aud  K-ud  to  setisaliouf^  of 
great  prostration,  which  are  really  <lue  to  fear:  or  they  may  be  very 
scanty  or  even  suspemle<i.  In  hysterical  women  the  fciir  of  pregnancy 
nmy  stop  nn-niHtrujition  for  niontlis.  It  is  well  knnwn  that  all  tliote 
vasomotor  ond  synijialhctic  d>»'turlKiiiivs  e«u  Iw  pnubntil  or  curcii  by 
hypnotic  BUggi-stion,  nnd  iu  hysteria  it  oileu  seems  as  if  many  of  the 
fiymptotuii  were  priMhiccd  by  auto-8Uggcslious  tif  luillucinutrtry  origin. 
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It  is  not  true,  however,  th&t  hypnosis  can  be  more  easily  produced  lu 
hysterical  iiiilividiinls. 

Theories  of  the  Disease. — We  know  very  IttUe  rc^urdiug  tlie 
oripin  and  mechanism  of  hy8t4?ria,  and  for  this  reason  many  theories 
hnvc  lM>pn  advaneed  to  explain  ilie-isumptoms. 

B»bin8ki  '  deiinf-s  hysteria  an  a  psychical  state  rendering  the  subject 
iiapuhh'  (if  :LUliiKiiggvsiiiiii,  uihI  iriiiiiifi-stiiig  ttM'lf  both  by  primary  and 
by  sfcomlar}'  symptoms.  The  fhanu'lt'ristic  tti'  ilie  prininry  syitiplums 
U  that  it  is  piwsible  to  rcprodau-e  them  by  suggebtton  v.-ilh  a  rigorous 
exat'tn(;s!4  in  rtrtaiii  )H-n4i.iiis  utkI  Io  n-move  tlu'm  oidy  by  iiicjiiis  uf 
[wrsuasiuu.  The  chunicteristie  of  the  st^-oudarj- symptoms  is  that  they 
are  direttly  i!?iibt>nliiiatfd  tx>  the  primary  sympt<im.s.  Suggestion  it)  an 
act  by  which  one  att^^mpt^  to  enforce  upon  another  the  acceptance  of 
an  Idea  In  itself  unreaftooable.  Persuasion  i»  an  act  of  eufon-ln^  il)e 
aeoeptani'p  of  an  idea  which  is  true.  For  example,  to  tril  a  normal 
person  tliat  his  arm  in  puniLyzed  and  that  heriinnot  miive  it  ron^tilulcis 
a  sugf^tion,  for  it  is  contmrj'  to  common  sen«,'.  To  de<-lnre  tn  a 
person  atlackeil  with  a  psychical  |>iinilysis  that  his  tmiible  is  purely 
iniajfinary,  that  it  can  disappear  instjiutaneoualy  by  an  eflbrt  of  his 
will  and  thus  to  obtain  a  cure  is  to  act  l>y  persuasion.  If  this  defini- 
tion in  ai-eepfwl  it  makes  hysleriiial  symplnmfl  (juiti*  ddinilf  and  ^ivci! 
them  a  character  which  orpinic  symptoms  do  not  have,  for  theseeannot 
hi-  n^-pHMhuxtl  by  snggestion.  Thus  facial  pulsy  of  tJie  ponphcnil  ly|M! 
where  the  eye  is  always  open,  or  radial  ptdsy  with  jwralyBis  of  the 

siijiiiialor  hiiigiis  in  flcximi  of  thoarm  couUI  never  Ik.'  |i:oduL'ed  hv  sug- 
gestion. On  the  otlier  haml,  hyMericid  coninu'tiiri's  nr  [uinilysis  or 
fears  eau  only  be  removed  by  pcrsuasitm,  nther  nx^us  Ix'ing  u-'icless. 
Tliis  dcBaition  makes  hysteria  a  purely  mental  malady  under  the  con- 
trol of  psychic  phenoraenn,  sujjigestion,  autosiijorcstion  and  pursmisiou. 
It  has  l>een  f|uite  universally  accepte<I  and  not  only  explains  many  of 
tlie  symptoms,  but  also  the  remarkable  cures  by  means  which  c^mld  act 
only  through  mental  influence.  If  it  is  adopted  it  polutfi  the  way  to 
the  only  means  of  eueee-ssful  treatment,  viz.,  mental  persuasion. 

Acconlinj^  to  Janet  hysteria  is  a  pnrely  mental  disease  and  the  physi- 
cal symptoms  that  are  prvs«'nt  are  wholly  the  result  of  menud  proei'sses. 
The  fundmiiuMijJ  idoa  of  Jant?t  is  tlml  in  a  hysieriad  individual  certain 
groupa  of  ideas  belonging  to  the  psychic  life  are  dissociated  from  the 
total  mass  of  ideas,  so  tliat  tlxy  are  no  hing:er  bruuglit  intxi  the  range 
of  c^mscnousnoss  by  the  onlinary  process  of  asstK-iation,  but  when  tliey 
are  brought  Into  the  Held  of  attentiim  by  some  ajiparenlly  spoiitunt>ouH 
internal  ener}^,  take  possession  of  the  field  of  attcintion  to  the  ejtdusiun 
of  everytliing  else  ami  cannot  be  vohmtarily  iHinisheil  any  more  than 
they  can  be  voUintJirily  recalled.  ITc  calls  atlentiuu  to  the  fact  that 
the  common  factor  in  all  hystt-rieal  manitVstations  of  whatever  nature 
ia  the  existence  of  a  state  of  absent-minde<lnesa  or  amnesia,  imd  he 
chara<>terizes  the  state  in  which  the  hysterit^l  p;tlient  is  as  a  state  of 

'Soc  de  NctiroloR.,  Nor.  7, 1901.  Revue  de  Neurologic,  1901,  Art.  H/Bterie. 
Dutil ;  TimiU  de  Hcdicuie,  vtil.  x.,  p.  068,  1906. 
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flomnambulism.  In  thU  ntatv  of  HimmaiiibiiUi«m  die  individual  idcatireJy 
abstnu-tcd  from  lii»  DurumI  .^urnumdiuK!*  and  his  mind  iswntert-*!  ujMin 
some  idea  or  (R-enc  or  action  to  whicli  btr  giveft  himi^eH"  up  t'litirt-ly  and 
Iw  pnes  tlirouj^i  a  scries  of  pci'tornuuioi-s,  just  as  ii  fktuiniiDiliiili^tt  dties, 
whioh  seem  to  the  uulouker  to  be  without  n^oaoti  but  wbi<-h  aru  ruallv 
tJie  normal  following  out  of  the  idi«  whieli  is  preHent  lo  him  in  his 
state  of  somnambulism.  In  other  wonis,  liis  mind  18  ocTiipli'd  for  the 
time  being  by  a  .ii[igle  idwi,  tluiught,  or  motive,  wliich  ab(*orb8  bi$ 
conaciou^ucss  iind  dominates  his  aetiou,  but  tliis  is  iu  no  way  correlated 
irith  biK  uonrnd  ^tiite,  and  when  the  normal  state  is  rcmimc-d  he  has  no 
recollection  whatever  uf  w)iat  lias  oecunv<l  iti  the  abuormal  eonditiou. 
The  minor  attaeks  of  hysteria  Janet  would  cdu.sider  as  <'xamjili-s  of 
impcrfeet  somnanibulihin.  Tlie  phenonieiui  of  double  couseiousness  he 
would  consider  the  most  perfwt  exhi)>IUon  of  au  hysterical  state.  The 
retractiou  uf  the  field  of  penioual  consciousness  is  witJi  Janet  the  es^uce 
of  the  hysterical  condition. 

If  we  recur  to  the  iliseussion  of  ihf^  ?ubeonfieiou«  already  given  on 
page  S70,  and  the  diagmm  of  Mr.  M.irshjill,  we  can  picture  to  our- 
selves the  hysterical  patient  of  Janet  ils  huving  a  mass  of  ideas  foreibly 
iJinisl.  into  his  consciousness  like  the  high  rising  of  u  wave  above  tlie 
level  of  the  fluid  by  some  force  beneath  (see  Fig.  312)  ;  or  as  tuviug 
a  group  of  circles  (see  Fig.  ^Kt)  forcibly  detache<l  from  the  remaining 
groups  anil  tlirust  involuntarily  imo  the  range  nf  ennseiousneae  ajid 
dominating  the  personality,  the  connections  between  the  circlcu  uuder 
A  and  Ii  l»'iug  severed  lempomrily. 

This  theory  certainly  exphiins  namy  of  the  symptoms  of  hysteria  in 
an  adniirablc  way  and  has  Iwiu  found  sattsfactor}*  by  many  anthont. 
Its  practical  outcome  is  found  in  the  method  of  treatment  by  hypnoelft. 
In  the  hypnotic  state  Janet  finds  that  by  questioning  he  can  peuHrate 
Jo  the  dissociated  gr«»up  of  ideas  and  \ty  snggesliun  in  that  state  he  cam 
bring  tliese  into  their  uonual  rehiliou  to  the  mental  eontent,  enn  link 
the  grou{>B  togetlier,  eau  itfestjiblifh  the  biijketi  (vnnection  and  iu  that 
way  arrest  tlie  conditi<in  of  dissociation  which  prevenls  a  normal  cod- 
trul  uf  thought,  idea  and  impulse.  Thus  tlie  hypnotic  treatment  cures 
the  hysterical  sj-mptoms. 

A  tlieory  of  hysteria  proposed  by  Brcoer  and  Freud  is  different  frnm 
the  two  already  de8<TriI)ed.  Frt'ud '  lias  csdhsl  attention  to  the  fact 
that  our  ideas,  tliought,  emotions,  experiences,  and  so  fnrlh,  are  natur- 
ally groujKfl  in  our  minds  into  cerljiin  complexes,  eai-li  of  which  is 
sf»nu:what  iiideix^ndcnt  of  tlie  rest  and  yet  iujlueucca  tlic  otliers.  For 
example,  all  the  thoughts  and  feelings  connected  with  one's  religious 
edu(»lion  or  with  one's  p<ditical  afliliutinns  or  with  one's  family  life 
mar  be  termeil  the  religious  complex  or  the  politicid  comjitex  or  tlic 
family  complex.  Kvi-ry  one  nf  these  eomplexcs,  even  wlu-n  not  ap]ttir- 
ently  within  the  field  of  attention,  has  an  influence  H(«»n  the  subject 
within  the  lield  of  Hltentimi  luid  tends  t4.:p  modify  any  n-suUing  od- 
clusioa  which  would  follow  from  the  considcnition  of  tliat  subject.     One 
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may  be  wholly  unaware  that  tlie  faot  of  such  a  complex  is  detemjining 
tlie  thoiij^ht  or  the  cunchisiou  arrived  at,  yet  the  complex  nevertheless 
lias  its  continuous  ami  |h-Tiduu(uU  eBcet.  We  express  this  l>y  saymg 
that  A  per^iD  U  "  uncoDsciously  biased  "  in  hl«i  thou^^ht.  The  mind, 
tlien,  never  aet*  freely,  but  m  always  influencwl  by  tbefle  nnderlpni:; 
eoiuplexijs  to  a  greater  or  W-aa  extent.  The  more  fundunieiilHl  and  primi- 
tive liie  iioniplc'x  aft'crtiiig  ii  the  more  domiuatiug  will  be  tlio  effect  of 
that  complex  U]x>ii  the  lueiital  itetivily. 

According  to  Freud  the  most  fuudamcutal  of  all  complexes  is  the 
sexual  (xjmph'X,  which,  he  believes,  originates  very  early  iu  infanry 
and  maintains  Its  dominating  influence  tbriiugh  life,  tie  liolds  that 
all  luve,  even  the  love  of  the  eliihl  fur  its  parent,  l^  priniarity  sc-xuul  in 
origiu.  U  is  the  tendenry,  however,  of  gfiieral  e<hiaition  to  repress 
the  discuseion  of  this  sexiuil  complex.  Many  ideas  connected  with  it 
arc  unplcassint,  mortifying  or  shameful,  and  the  tendency  of  training 
is  to  combat  its  expression.  For  Freiid,  sexual  abui^  or  scxmJ  trauma 
exists  in  ever\'one  at  some  early  age.  The  eoni*tant  effort  to  ignore  or  to 
repress  tliese  disagreeable  and  shameful  ex[)eneuces  conneete<l  with  the 
sexual  complex  produces  a  stale  of  mental  perturlmtion  and  this 
in  turn  causes  a  very  morbid  stress  of  mind,  attendee]  by  unjibiisatit 
emotions.  The  grutip  i>f  ideas  is  U'lng  jimslieil  into  the  Iwiekgninnd, 
is  iM'irig  detairluHl  from  the  conscious  life  by  an  cflTort  atlendeil  by  an 
emotion,  but  Uie  enwtion  is  one  of  anxtely  to  conceal  the  sexual  com- 
plex, or  of  fear  lest  it  l»c  discovered,  or  of  shame  at  its  exisrence,  and 
hence  any  thought  which  suggests  the  sexual  complex  tends  to  awaken 
the  emotions  eoiine<^'ted  with  it. 

And  if  tlic  n:'iirefision  is  sucee»tful  the  euniplex  after  a  time  uo 
longer  consciously  iiifhieiices  the  course  of  tJiought.  It  is  not  thereby 
olilitcrated  from  the  mind  but  remains  in  the  domaiu  of  Uie  subcnu- 
scious.  From  the  subconscious  Frt-uil  imagines  that  there  is  a  constjint 
tendeney  for  the  (K)mplex  to  emerge  and  iience  the  pr<Mvss  of  repression 
is  ki'pt  up  all  t]»e  time  by  an  act  of  the  mind  wliii-h  he  i-alls  "censure." 
Sneh  iin  act  is  attemletl  by  mort;  or  less  emoliou  and  hence  tlie  indi- 
vidual may  be  cnmstontly  under  an  emotional  slnitn.  This  emotion 
may  theu  be  trausferi-ed  froni  llie  unconscious  train  of  tliought  to  wmc 
conscious  train  of  thi»nght,  lending  an  emotional  character  to  some 
mental  act  that  otherwise  would  be  witliout  emotion.  Freud  thus 
cxplaius  tlie  existence  of  morbid  fears,  that  is  the  existence  of  a  fear 
connected  with  some  uct  which  nornuilly  would  go  on  witliont  feiir. 
If  this  cijniplex  eiiiTgy  with  its  enaition  is  diverted  into  a  physicid 
eluniuel,  Frond  ternL«  the  process  "  conversion  "  miil  iH-lieves  that  it  Is 
tlie  basis  for  ramiy  hysleriwd  physiiul  symptoms,  such  as  spasms,  con- 
vulsions or  paralysis  and  anwstliesia.  This  hypothesis  of  "  conversion  " 
seems  uureastmable,  forced  anil  artificial,  lie  holds  tliat  everj-  case 
of  hysteria  is  the  n'sult  of  some  preceiiing  psychic  trauma;  tJiat  such 
a  trauma  may  be  produced  by  any  exjK'rience  which  prmhu-es  fear, 
anxiety  or  al^me.  And  in  his  optuiou  such  experiences  are  aiway^  in 
the  sexual  si)hore. 
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Thfi  treatment  of  hysteria  which  I'ollowe  from  this  theory  U  neces- 
sarUy  a  psydiiL'  treatiueui.  The  ubjet-t  is  to  stop  tli«  DieiituI  pn>n'£Ke8 
of  ecnsurt'  aiid  repression  by  re<ailHng  to  wMifteiousnesa  the  ex|H.'rieMces 
which  hiivu  produced  the  p»yehlc  Irnuma,  for  he  claims  thut  whcu  ihew 
are  (vjiiseiou.sly  coiisideretl  and  confessed  liie  oonfes-siou  is  atlendcfl  by 
an  emotional  outburst  which  relieves  the  tcosion  uuder  wliicU  the  luind 
labors.  To  elicit  this  confession  may  require  hours  of  lulmrioua  self- 
ex  ami  nation  under  crosii-examination — a  process  he  terms  "  catlianils." 
He  affirms  that  when  this  is  complete  the  symptoms  dii^appear. 

There  are  elements  of  truth  iu  tills  hypothesis  and  there  are  many 
errors,  heiur«  a  oritidftni  must  be  offered.  It  is  admitted  that  mentid 
conAicts  between  natural  impulses  mid  moral  ideas  as  aotjuircd  by  edu- 
eutioQ  go  on  all  the  time  in  every  riiind.  At  times  (heye  cause  very 
intense  emotions  and  s^Ikbh  of  mind,  and  frequently  pnnluce  neurotic^ 
psychaathenic  and  hysterical  symptonia  by  apparently  arresting  normal 
inhibition,  the  susceptibility  to  suggestion  lieing  increased  thereby. 
That  all  or  even  the  majority  of  such  menial  conflicts  originate  in  tlw 
sexual  sphere  eziteriencc  contradicts.  For  the  most  fundamental 
mental  complex  or  instinct  is  that  of  self-preservation,  rather  than  of 
reproduction.  And  the  modern  American  is  much  more  conoenied 
with  success  in  business,  society,  profession  or  politics,  etc.,  than  in 
his  sexual  life,  thoug:h  this  may  not  be  true  in  the  country  where  this 
hypothesis  orlginattHl.  Nor  do  I  Iwtievo  thatsexmd  idc:is  exert  much 
inBuencc  before  the  age  of  puberty,  while  the  idea  that  the  child's  love 
for  its  ]Kin'nt8  is  based  on  sexual  feeling  is  contrarj'  to  genend  accep- 
tation and  is  an  oflensive  notion  ;  accorcling  to  it  a  child  sliould  show 
affection  for  the  parent  of  the  opposite  sex  only  —  which  Is  not  Inic. 

Another  objection  to  the  hyi>oihe?4ii'  is  the  metliod  of  treatment.  Iu 
the  search  for  forpatten  shameful  sexual  exjwirienoes  it  is  unavoidable 
Uiat  a  set  of  imaioral  ideas  should  be  installed  or  if  Int^'ut  awakened 
and  made  a  subject  of  thought  and  diwugsinn.  I  know  nf  [toticnta 
who  have  Ixren  turned  into  conGrmed  liyjMK'linndriaes  by  seir-examtna- 
tion.  Freud  himself  says  that  the  treatment  is  applicable  only  to  a 
small  traction  of  hysterical  patients,  those  of  the  higher  intelligence, 
with  no  trace  of  weakraindedness,  and  those  with  whom  Iho  physioiiin 
IS  in  intimate  sympathy.  But  hysteria  is  not  common  among  those  of 
strong  mind  or  high  Intelligence.'  Hence  its  scope  is  very  limited,  as 
the  majority  of  hysteriwii  patients  are  not  o|ien  to  it  at  all.  JJor  is  ita 
success  in  the  few  cases  a  proof  of  the  hypotbeeia  It  is  really  an 
adaptation  of  the  Catholic  c<mfes8iounl,  which  is  more  successful  in 
relieving  mental  stress  and  is  open  to  all  classes,  but  the  evils  of  which 
have  been  long  reeognized.  It  is  actually  a  metliod  of  Biigg<*stion,  like 
Christian  Science  and  many  other  processes.  In  which  an  Intimate  rela- 
tion of  a  uonndenliid  kind  is  cslablishe«l  between  the  jiatient  and  the 

***1  entld  liot  conceive  mynelf  entering  d«e|ily  ialo  the  pn>-ch!i;  uuvhanuun  ut  ■ 
hTricru  in  «  p«r«on  who  apptftn  to  me  onmraon  nr  dim^mnhlc  >tul  who  wr^ld  not  be 
aule  to  awakm  ia  nio  luiiiutn  v^miialhv.  Tliv  itn^vM  u  «9iped*lW  iiia|>))lii«lrl«  IkIow 
ft  c<>ru{n  nircnii  at  intelligrrKv.  !(  is  n-CMlf-n-d  ditlimlt  whiTpTW  iberr  is  the  Icaut  tinga 
of  wtslitnimledDcw."     llTvlcris  and  tbo  l^j^cbuneuroMn.  p.  $4. 
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healer  until  the  latter  ia  able  by  personal  inHuencv*  to  arrompliali  almost 
auy  result  by  dtt'ided  cummand^  or  4iirt't't  persiiaMon. 

The  treatment  then  does  not  differ  eK8cntiiitly  frnm  oilier  methods 
of  successful  suggestive  treatment,  as  it  coiifesswlly  depends  on  an 
Ititinmte  syra|iathy  b»'tweon  patient  and  phy*^irtun,  htit  Ih  objcetiorinble 
on  account  of  its  chanieler.  Ami  furtlifniiort'  it  has  to  be  admitted  by 
Freud  himself  that  a  ocrtaiii  pnifKirtioii  of  his  jMilients  leave  him  in 
disguit  without  benefit,  while  ufheni  have,  required  years  of  treatment 
to  reach  a  cure.  The  criticism  is  Inevitable  that  the  method  has  a  verv 
limited  scopi?  and  has  nitiny  objectionable  features  rot  shared  by  the 
direct  ijerwiiaaiou  of  Uablnsky  or  the  liypno&is  of  Janet.' 

Etiology.' — The  di»wasc  is  much  more  common  amon^  feniak'::'  tliao 
amonjf  males.  Tlie  age  of  niaximuni  liability  is  from  twelve  to  thirty, 
but  chtldreii  arc  often  aiTccted  and  womeu  may  develop  hysteria  at  any 
age.  Next  to  the  time  of  puljerty,  the  time  of  the  nicroiMiuse  is  tlie 
period  in  whieh  the  symptoms  most  »»ninionly  apjiejir.  The  Hebrew 
rac4>  is  peculiarly  liable  to  develop  tJie  dii^eai^e.  The  Initio  raeea  are 
more  nusii?ptible  than  the  Teutniiif;.  The  diiwauMs  is  rarely  soeu  in  its 
extn-nae  forms  In  ibis  countr}',  but  appcnrs  to  Im  iiicn-jisiiig  in  fre- 
quency it)  cities  under  the  streiw  of  rawlern  life. 

Heredity  is  tin;  most  important  factor  in  its  (uinsiition.  A  nervous, 
hysterical  mother,  or  an  alcoholic  father,  are  ]>artictdarly  Uuble  to  pro- 
duce hysterical  children.  Blood  relation  between  parents  is  oflen  the 
eause  of  hysteria  in  the  progetiy.  Exlmnsting  di«j;i»e  of  long  stand- 
ing in  tliu  |>ari>nte  is  a  factor.  Charcot  held  tlmt  every  ease  was  bufli-«I 
on  a  bad  luTtility. 

Mental  or  emotional  shock  is  the  chief  exciting  cause.  Such  shocks 
come  to  every  one,  but  in  those  who  are  predisiM»eed  to  hysteria  they 
have  a  snrjjrising  effect,  often  starting  a  long  train  of  symptoniH  which 
may  hifit  a  lifetime.  Thus  the  fright  (K'easi<mcd  by  a  railway  or  auto- 
mobile accident,  by  a  stroke  of  lightning,  by  a  sudden  fall,  maybe  fol- 
lowed by  hygterieal  sjinptoms  either  at  once  or  after  an  interval  of 
aome  days.  Another  cause  is  long  o<^nlliined  anxiety  or  eiLre.  This 
■cts  like  ft  series  of  little  shocks  continue<I  with  a  fnmimation  of  effect 
under  which,  as  under  a  great  shiM^k,  the  weak  iktvimis  system  gives 
way.  Occupations  which  involve  t4?usc  meutid  strain,  the  life  of  an 
engineer  on  a  locomotive,  that  of  a  broker  on  the  stock  exclmuge,  tbut 
of  a  responsible  leader  of  pfditii-s,  or  iHinking,  or  anv  profession  or 
business,  may  U>ud  to  ucrvous  exhaustioti,  wltieh  i^hows  itself  in  hvs- 
terieal  symptoms.  It  ap|>eiirs  to  be  tlie  worry  and  emotional  strain 
rather  iJian  ihc  work  itselt',  which  induces  the  collapse. 

Any  exhausting  diBeaae  long  oontinue<l,  which  saps  the  vital  energy, 
(Specially  diseases  of  the  genital  oi^ns  which  involve  nnn-h  juixlety 
over  the  potency  of  the  individual,  may  priHlnet-  hysteria.      Masturlw- 

*The  reader  ts  referred  toutlcks  in  Brain,  Jun.,  1911,  hv  Onufmil  mid  by  WikoQ 
OD  Moiiero  CoDoepcioiu  of  U^Bleria,  and  by  Uut  on  Frcud  a  CoDCcption  of  il^ttterut. 
Also  to  }L  B.  Munro,  8agnBtiraTtivr.u>eutii«  and  ilv)iiiiitiMii,  IKI'i,  nisd  kiBondunint, 
N.  Y.  Med.  Kecord,  Maicn  9,  1912.  In  O^nnuiy  Frciid'tt  tlicorifw  are  condeouMdl^ 
StruxupeU,  Antuo  imd  otlicn.    Soe  AaJi.  (iir  Ph^vIi.,  Bd.  ilix.,  &,  602,  Iitl2. 
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tion  and  the  consequent  seniinnl  emissions  nnd  fear  of  mi[>otenec  in 
boya,  or  uterine  and  ovarian  diseases  in  wunicn  who  live  without  sex-  ^^ 
ual  gratification  or  in  married  women  who  fear  Rterilitr,  arc  freqaeDt^f 
causes  *>f  hysteria.  Exceasive  sexual  indnl^nce  in  either  8f>x  may  in-  ^^ 
duce  it.  The  old  idea  that  the  diNeawe  in  of  uterine  c»rigin  i.«,  however, 
a  mistaken  one.  I  have  never  seen  miieh  Iiencfit  iu  h^-citerical  cafe* 
from  u[ieratJon8  iipim  tlie  uterus  or  ovaries. 

In  young  people  the  temlency  to  imitation  is  strongly  developed, 
and  one  liysterieal  cliild  iu  a  iich<iol  ur  corivtmt  is  ol\en  the  r.'Ui>w>  of  an 
outbreak  of  hystericiil  symptoms  in  many  other**.  Cpideiuics  of  hys- 
teria, so  oonuQou  in  the  middle  ages,  are  now  infrequent  because  the 
necessity  of  seclusion  of  such  patients  w  widely  apprtviati^l. 

1  have  seen  hyi*U'-ria  tievelup  after  repeated  hypnosis,  either  by  auto- 
soj^ljestion,  or  by  Jireet  suggestion.  It  any  idso  develop  after  nnte»- 
theeia  from  ehloi-ufnrni  ur  ether  in  the  suae  way. 

It  is  said  to  follow  chronic  intoxication  by  alcohol,  lead,  opitim, 
mcrcur>',  coal  ga^,  nnd  by  the  products  of  the  infectious  diseases. 

Prognosis. — The  progn'wis  is  always  a  good  one,  so  far  as  the 
recovery  from  any  form  of  hysterijU  atTection  goi-s.  The  symptoiiut 
invariably  pass  awuy  either  al\er  proper  treatment,  or  s[jontiinet>usly  in 
time,  even  tiiough  they  may  Inst  for  many  years.  It  is  to  lie  retoetn- 
Iwred,  however,  that  the  hysterical  temjteranieiit  remains  ihnmgh  life, 
and  hence  th«  pn»giio8is  as  to  reeurruntx?  of  similar  attacks,  or  of  die 
appeiimnce  of  other  forms  than  the  one  first  shown,  is  a  Ixid  one. 

Diagnosis.  — This  is  usually  made  without  any  dittientty  when  the 
history  of  the  individual,  especially  her  heredity  and  temporanumt,  is 
fully  understood.  The  diagnosis  is  always  to  be  reaeh«?d  by  excluding 
ev«ry  fiirni  of  orgiiiiit;  difwiisc  winch  might  ciiuseiinalf>gous symptoms; 
by  the  facta  that  hysterical  ncvi-r  wholly  resemble  organic  utfL-ctinns, 
anil  tliat  they  always  present  pet^idiur  fealun's  which  serve  to  distin- 
guish them.  Thus  the  distribution  of  nuierilhcsia  and  of  pain,  or  the 
character  and  distribution  of  paralysis  are  always  typical  and  are  ei\sily 
di«tinguishe<l  fn)m  those  due  to  nerve,  coni  or  brain  lei^ions.  The 
only  disease  which  pr(«luces  symjiloms  that  csinmft  l)o  diftcrentiaied 
from  hysteria  is  multiple  sclerosis.  IJut  when  the  physicid  signs  of 
tliat  affection  appear,  nystagmus,  intenliunal  tremor,  and  nnuining 
speech,  no  duubt  remains.  Until  tJiey  do  appear  no  diagnosis  is  |m'>s- 
sible.  The  variability  of  symptoms  in  hysteria,  their  grmt  change  in 
degree  or  extent  trom  day  tt»  day,  arc  to  be  renienibcre<I  as  inetjnsistcul 
with  lesions  of  the  nervous  system.  The  particular  points  of  tliffcreo- 
tiatioii  have  lieen  already  alluded  to  in  dis<'Ui«ing  the  s^'mptoms. 

Treatment.  — The  key  to  success  in  the  treatment  of  hysteria  is 
the  suwrpiibilily  of  tlicse  patients  tn  suggestion.  It'  tlie  phvHiriiin 
obtains  the  confidence  of  tlie  patient,  and  has  the  pijwer  U)  iniprefis 
upon  her  the  m-eessity  of  olioying  his  eommitnds,  aitd  the  ejcpeetutinn 
of  dehuite  results,  he  will  succeed  in  his  efforts  to  instil  a  more  healili- 
ful  mental  state  and  to  relieve  s[>oi-ial  symptoms.  Jf  be  is  niet  by  a 
spirit  of  opposition  or  of  doubt,  his  ettbrts  will  be  meleas. 
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It  is  Dfceasaiy  as  a  rule  to  produce  an  entire  eliange  in  the  nw^ntal 
attitude  and  occupation  of  these  patients.  If  they  c^in  he  taken  away 
from  home  and  from  their  onlitiary  surrcundJn^H  and  osiiociatcR,  if  ihey 
can  be  pven  rest  of  body  and  of  mind,  and  e8])«C)ally  if  anxiety  and 
care  can  be  removed,  time  alone  ^vill  cure  them.  In  mild  caaea,  there- 
fore, travel  without  fatif^ne,  with  a  cheerful  companion,  ami  constant 
mental  occupation  nt'  u  ploa^int  knid,  ure  to  he  recommended.  In 
Bcviire  cjiM'H  the  Weir  Mitcliell  rest  cure  \n  to  be  ontorrscd.  This 
invnivfs  M'lxinition  fmm  Irlc'niU;  tlie  companionship  of  doctor  and 
noi'sc-'*  who  ure  imt  }<K>li.-4hly  i^ympiithetit;  mid  eaniiot  Im-  ahirnuti  l»y 
syinptiiniK ;  a  relief  f'rmn  n-sjunif^iljility  mid  deiiendfiicc  ujmhi  h  iwrsun 
who  can  \k-  trusted.  The  |K*n>(>n  iic<]uirit)  n  faith  In  t(ie  physicianj  uikI 
tliiMi  Ills  |^ifrsna.s!on  l>egins  u>]iuve  on  eflect  and  improvemtrnt  and  cure 
tbllow. 

Tiie  means  used  by  the  physician  to  enforce  and  aid  thefre  FUpf^^estioDs 
shi>t]ld  he  tho«e  devistnl  hy  AVeir  Mitcliell  to  improve  nutrition.  A 
regular  systematic  regime  with  extni  fecdhij;,  witii  niiintwifje  to  assist 
uKtiinihititin,  with  pxi-n'iM!s,  watiT  treatment  tmd  electrical  iip]ilii-atinns 
1(1  tMTiipy  thf  titnc  iimd  to  k<.f  p  the  mind  nf  the  piilicnt  imsy,  arc  the 
riiclhiMU  cmployerl.  Weir  Mitchell  ineists  U[hhi  absuluic  Pest  in  tn-d 
fur  four  or  six  wcf-ks,  I'lm-cil  fmliiig  by  milk  and  simple  food  ever}' 
two  hours,  niiUisji^*  and  electricity  to  jrivc  tlic  exercise  needed  for  the 
as^imihitinn  of  foiid  aiul  absL)tu1e  seclusion.  In  many  severe  cni^ca  this 
mclhmi  is  the  only  nu«  whieh  will  he  siifx'ossfiil.  It.  must  hnwever  be 
(sirriLii  out  with  tlic  ftdl  cuiim-iU  and  WMipcnilion  of  the  palicul,  by  a 
physician  in  whom  nhe  has  cjinlideinT,  and  with  the  aid  "f  nurses  whose 
}>ersonality  is  both  agreeable  and  Inspiring.  If  these  last  named  factors 
do  not  enter  into  the  rest  cure  it  usually  fails. 

In  mild  cases  a  less  rigorous  reptme  is  to  be  employed  which  cora- 
htnes  ivst  with  (X-cupation  and  diversion,  an<l  involves  water  treatment 
ill  place  itf  fler^^ricity.     The  following  regime  is  an  cxamph;: 

8  A.  M.  Small  eup  of  coffee  with  hot  milk  ;  or  black  coffee  if 
prefcrre<I.     ITiitivadi  if  m-i-<h'd. 

H.  1.3  A.  M.      Bathe  liands  anil  face  and  brush  teetli. 

K.,'JO-y  A.  M.  Breakfast:  fruit,  ocreal  with  cream,  eggs,  bacon  or 
fish,  hot  milk  or  cr>cua. 

9-10  A.  M.  Quiet  and  rest ;  I«tt«rs  i%ad  by  nurse  or  patient  afler 
9.30  ;  glass  <)f  water. 

I()..*K)-II  A.  M.  Bath:  targe  tuilh  t4>wcl  unch'r  patient;  l>hinlcet 
over  patient.  Nurse  tn  bathe  eaeli  part  with  M«tp  and  tepid  water;  or 
give  patient  a  salt  rub  (1)  ;  or  jMck  ("ij  In  place  of  liath,  with  salt 
water  affusion. 

1 1-1 1.3U  A.  M.  Glaas  of  milk,  or  kuiuvss,  or  hot  broth,  or  cocoa. 
Ke^t. 

11.30  A.  M.     Get  np  and  dress  for  the  day. 

12  NiHjii,     (hi  (Uil  for  drive  or  walk. 

1.30  P,  M.  Lunch  :  soup  ;  steak  or  chops  with  v^etables ;  salad  ; 
baked  apple  or  fruit. 
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2-3  P.  jr.     Rest  quietly,  lying  down,  relaxed  but    not  undressed ; 
glass  of  water. 

.1-4  P.  jr.  Go  out  for  walk  or  drive,  or  see  friencls.  Glass  of 
milk,  or  beef-tea.     Uiitlress. 

b  P.  M.     Massage  (.')),  ur  pack  (2),  or  physical  culture  exercUea  (4). 

6-(J.;i<)  P.  M.     Kest  abme,  lying  down. 

6.30  P.  M.     Dress  for  diuner  ;  glaiw  of  water. 

7-8  P.  M.  Dinner:  oysters,  soup,  fish,  game  or  chicken,  vege- 
tables of  aiiv  kind,  Hiihid,  cliitmHt  or  fniit.     No  wine,  no  oofTee. 

8-8.a()  P.  M.     Ki-j^t. 

8.30-10  P.  M.      lU-udiiiiL,',  nr  gamrs. 

10  P.  M.  IJlhI,  piveeiic'd  by  Hpinal  <lonche  (5),  or  drip  nhect  (d). 
Oaacnru.  tablet,  5  niiiiim^  o(  fluid  extnicU  Glass  of  hot  milk  without 
or  with  triousil  If  utH^h-d. 

The  vuriouB  mean*  mentioned  may  be  described  as  followtt : 

1.  -b!a/(  Hub. — (Juarse  bath  lowel  Hoaked  in  briiie,  (1  to  20  solution 
of  Dittmiin'f*  st'«  tuilt)  ami  iillow«Hl  to  drip,  then  rolled  and  kej»t 
twelve  hours,  but  uoi  ilrii^l.  Rub  wllh  this  *dL  damp  towel,  wi-t 
witJi  hilt  Milter. 

2.  Prtci.  —  \\*ni[)  patient  in  wet  sheet,  temperature  85*  ;  cover  thiii 
with  three  dry  blankets ;  put  wet  towel,  96°,  to  forehuid ;  hot 
bottle  to  feet.  Ijie  thus  for  twenty  minutes.  Followeil  by  afHuion 
all  over  witii  water,  tomperaturc  7'i°,  followed  by  brisk  rub  with 
hot  lowel. 

3.  Mamage.  —  To  l»e  given  alone  duriug  the  first  two  weeks,  the  foroe 
of  masiiage  tieing  incrcaseil  daily,  and  after  two  weeks  followed  by 
8we<lish  movements,  exercises  ugainitt  resistanee. 

4.  ErerciJ^f^. — These  are  to  consist  of  flexion  and  extension  of  the 
arms  ami  htgs  while  standing,  also  of  riitiiig  from  a  isilting  |msture, 
al-so  of  stooping  forward,  backyard,  and  turning  lalorally,  and  fin- 
ally, of  r(«piratory  movements  dwp  and  furv^ble.  Five  t*uch  move- 
ments of  each  kind  to  be^u  with,  and  each  day  the  number 
iueix-a»ed. 

6.  Spinal  Donchr. — The  back  to  be  sponged  with  very  hot  wnl«»r, 
from  the  line  of  the  shoulders  to  the  tip  of  the  i^pine,  while  sitting 
on  the  edge  of  the  bath-tub,  tempeniture  of  water  102*  to  105°,  fur 
three  minutes,  followeil  by  one  atfu-tion  fn^ni  a  pitcher  of  odd  water 
at  temi)oratuit'  of  "-l",  mid  ijuJck  rub  down  with  hot  towel, 
fi.  Drip  Sluft, — Stand  in  Istth-tiib  in  hot  water  up  to  ankles,  have 
nheet  wet  in  water,  tempemtiuv  80**,  thmwn  about  body  and  brisk 
friction  miMle  with  haiuls  over  tlie  sheet  for  one  miuute,  followed 
by  a  brish  rub  with  hot  towels. 

In  many  csises,  indig«ftion,  imperfect  nutrition,  and  emaeiation  havo 
Ihtu  aefive  furtors  in  pHxhicing  tlie  symptoms,  and  when  these  have 
been  enred  the  symptouLs  disappear.  In  some  coses  nutrition  Ls  per- 
fef.^t,  and  ill  these  it  is  the  mentid  influ(MUH>  rather  Uuui  the  medical 
treatment  whJeh  do«'8  the  ^»A.  In  fntrt  I  Iwlieve  that  the  n*.-*!  cun,' 
is  8U(!oes8ful  in  those  oaseu  only  where  the  |>ersoualily  of  (he  iloctor  is 
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able  to  improsH  and  control  the  patient.  Ilonnc  the  eucv-^esR  of  Weir 
Mitdiell  and  l*liiyrair,  aitti  tln^  failiin'  of  their  itK'llKHlis  in  other  hands. 
Hysterica!  patients  r<'s[K>n(3  jinmiptly  to  any  method  which  excites 
their  exi>eotatiim  of  relief  and  which  suggests  a  eure.  Hence  charla- 
tans of  all  sorts,  mental  heulers,  *' Christian  Scientists"  (who  are 
□either  Christians  nor  scientific),  oateo)>Bth6,  otlcu  succeed  m  hen  phy- 
sit'iaiiis  fail.  The  su<«sess  of  puj^'-stivc  tn-ritmcnt  in  the  Imnda  of  the 
clergy  h:i»  \k-vh  proven  at  the  Kiiiinunuel  Church  lit  Busdni  and  else- 
where. It  is  the  persoaidity  o\'  the  leaders  in  ihi.s  medico- religious 
movement  wlitcLi  accounts  for  its  succesi?.  Ju  feebler  hands  similar 
methods  fuil. 

Hypnotic  sugfieHtioii  is  of  grt^at  uhc  in  the  treatment  of  liy.steriral 
synipt^ims.  In  the  dreamy  «titte  proiluecd  by  hypnosis  the  jwi-sujwion 
of  tlie  physiciun  is  aeeeptetl  without  question  ;  his  p^isitive  assertion 
that  lliis  or  thut  symptiim  is  jMissing  away  and  will  not  n>tnni  when 
the  patient  awaked  carries  a  dutiltle  i-onvidion,  and  remains  as  a  sub- 
CL>u:»cions  persuasion  and  the  rei^sult  is  the  disnpiH'aRinee  of  the  malady 
for  a  time.  Kci)catt^l  treatments  are  needed  for  a  permaneut  cure,  tlie 
intervals  between  them  being  gradually  increas(Kl,  and  the  persuasion 
Hhnulil  be  enfoixietl  each  time  that  the  symptom!^  will  rcnuiin  away  for 
a  loiigiT  jH-riiMl.  Hypnotic  treiitmeiit  is  not  harmful  nnh'.'^s  the  itkii 
of  dependence  upon  the  liypnutizer  is  iiwukem-il  in  tlie  |witieut  by  per- 
suasion In  hypnosis.  Tht;  hypiioti/x'r  should  not  fail  to  |)erstuule 
the  patient  of  her  own  capacity  to  coutnd  herself  and  of  the  pcrmu- 
neu<;e  of  the  cure. 

The  renuirkable  results  achieved  by  hypnotic  snggestion  are  equalled 
bv  the  miracles  of  Lounles  and  of  8t,  Anne  dc  Bcaupr6.  Mcssncr 
and  Hmid  sueceoded  in  curing  by  inilu<*i]tg  a  lirm  expfrctation  of 
relit'f,  thougli  the  means  which  they  employtHJ  were  not  really  what 
thi-y  claimed.  The  same  tiling  is  true  U>-day  of  the  many  |>iilent 
remedies  widely  adverlls«Hl.  The  advcitiwmwit,  and  not  the  remedy, 
cures  the  patient,  for  it  awakens  )ier  belief  and  expectation,  and  sug- 
gestion does  the  rest.  Thow  facts  are  not  to  be  neglected  by  a  phy- 
sician in  treating  hysterical  |Kitientj^.  Positive  statements  rcganling 
the  effect  to  be  produced  by  a  reniKly  sliuuld  always  be  made,  and 
should  be  reiterated.  Active  measures,  whether  eU'cIrii-al  nii])licjirions, 
water  treatment,  connt<'r-irrilalion,  eupping,  massage,  shunhl  be  aniim- 
jHUiied  by  frequent  assunmee  that  ihcy  will  relieve  the  symptom  prcs- 
eut,  and  when  a  pottitive  belief  is  develoi>eil  tlie  result  will  follow. 
In  the  employment  vi'  drugs,  (he  same  Is  true.  It  matters  little  what 
dnig  is  used,  or  in  what  strength,  for  it  is  (he  mental  rather  than  the 
physi<dogii!al  eflcct  which  is  desircHl.  For  this  reason  it  is  far  better 
^>  give  remedies  in  very  sniall  doses,  but  verj'  fretjuenlly  repeated,  in 
hysterical  er>nditi<ins.  For  tlie  repeated  suggestion  ever)'  five  or  ten 
minutes  that  simiething  is  iK'ing  done  U*  give  n-llef  will  do  more  than 
a  single  dow  given  at  long  intervals.  And  it  is  an  extraordinurj'  fact 
tliat  in  acute  liyslerind  stales  drugs  are  not  nudily  absorljiii  by  the 
etomach  until  the  attack  is  over.     Thus  I  Imve  seen  no  cifcct  what- 
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ever  from  lai^  dosts  of  bromitlus  giveu  ilurin^  a  convtjlsive  attack 
but  a  cumulative  effect  the  next  day.  On  the  other  hand,  1  Jiave  set-n 
immiHliate  eflcrt»  fmm  very  email  doHes  of  some  pungent  but  Inat 
remedy  absorbed  in  the  moutb,  whea  enforced  by  positive  statements 
that  it  will  ciirp. 

The  ouly  explanation  of  these  facts  Is  tliat  hystericail  symptoms  are 
wholly  meutal  and  must  be  met  by  menial  sugge-stiou  rather   tliaii  by 
physical  remedicH.     It  is  for  this  reas*(>n  probably  that  eoiintfr- irrita- 
tion )8  ef  miieh   wrviee,  ejiiMfinlly  if  the  acluiil  eauterr  is   I'luplm** 
The  relief  iif  pinn    fn>m   hli^lit    ii|ipliciittonH   is  often    int>(aniuiui)na 
Statie  ehii'trieity  m  alwo  of  miieh  use. 

Tlie  effeet  of  remedies  culeidated  to  iurrease  ihe  vatwiilar  tone  ai 
to  tftimidate  the  eireiilatiou  is  ujiually  of  use  in  hvHterieal  conditioiu 
Thut«  ptryehnine,  dijritalirt  and  erpot  :trc  often  of  niueh  a|tpnri>nt  iH-nefit." 
The  relaxeil  arterial  Tension  mid  tlie  an»mie  state  of  the  t^urfiice  of  the 
body  have  suj»pjrsleii  ihe  theorv  that  in  some  eai'e*'  a  general  relaxniiuni 
uf  the  larf^e  abdominal  veinri'  in  llie  (himaiii  of  the  sptanehiiie  ner\'i 
and  a  eoiisequent  antemia  of  the  nrterinl  sj'stem,  is  a  factor  in  tlic  pni 
durtion  of  liysleriml  .vUites.  Tf  ibis  theory  is  it^rreet,  the  iM'iicfit  oi 
vascvilnr  stiniulant.'*  is  easily  expliiined.  It  Is  certain  that  f.v>hl  w*uter] 
trpalnieat,  wlueh  \s  usually  helpfub  has  a  tonie  eff*eet  on  the  eircuhi-] 
tion.  And  all  hysterical  |mtientH  admit  thai  u  coUl  shower  bath  tniikes 
tliem  (wi  innch  better. 

All  eases  are  not  benefite<l  by  the  rest  cure.     There  are  many  hyi- 
terieal  i>erson8  for  whom  aetiveesereise  in  tJie  ojn-n  air  is  of  aiorv  lueJ 
than  rest,  aud  iii\ev  a  rest  cure  such  exerciseg  are  to  be  commcudctL 

The  remedies  usually  employed  In  hysteria  ai"e  u.sjii(etida,  viileriaii, 
valerianate  of  anuooniaj  or  of  xiuv,  simulo,  tnrpi-nliiu-,  or  the  bromidec 
They  may  be  prescribed  in  small  doses  frequently  rcpeatfsl  during'  an 
attack,  but  are  not  to  be  euutiuued  long.  Aud  il  is  import;uit  timt 
hysterical  patients*  should  not  be  encouraged  to  rely  upr»n  drugs,  but 
rather  upon  external  rem«lies. 

In  hysterical!  atlaeks  an  applic^ation  of  otihl  water  to  the  faeo,  the 
inhalation  of  ammonia  or  of  aniyl  nitrite,  or  a  drink  of  spirit^t  will 
iisuidly  stop  tlie  attack.  In  e:i.se  it  goes  on  to  a  convulsion,  crounter- 
irritation  by  mustard  leaves  may  be  used  or  ice  may  be  applied  to  the 
bock.  In  the  severe  cases  a  hypixlermic  of  apomorphine  ^f  graiu  will 
cause  emesis  aud  stop  the  attack. 

I  know  of  no  remedy  for  hysterical  pain,  and  strongly  deprecate  thi- 
use  of  toorphine,  which  only  has  an  etlect  when  given  in  itaroiuio 
doses,  and  oven  then  gives  lem|K>rary  relief  only,  Tlie  ordinary  anal- 
gefiics  may  be  tried,  but  an*  mrely  of  B(!r\'ioi?.  Ignalia  iu  minute 
dose  iV^ir  gniin  n>|H>ate<l  freijuenily  simielitnes  gives  relief. 

For  hysterind  anjeethe^ia,  the  appli(^iiti<m  of  the  famdie  brush  or  of 
static  electricity  is  ofWu  useful.  If  the  application  of  metal  diacs  to 
the  Aurfacie  restorca  seusatian,  liiis  may  be  done  to  v'arious  |iart«  of  the 
limbs. 

For  hyat«>rical  paralysis,  the  application  of  strong  faradio  currenl 
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which  move  the  limbs,  accompanied  by  the  encouragement  that  so 
long  as  the  muscle  acts  to  faradism  voluntary  effort  may  move  it,  will 
usually  he  successfuL  Immediate  cure  is  not  to  be  hoped  for  but 
daily  improvement. 

For  hysterical  spasms  and  contractions  massage  and  long  continued 
hot  baths,  followed  by  cold  efiiisions  are  the  best  remedies. 

The  vasomotor  symptoms  are  to  be  combated  by  the  use  of  strych- 
nine in  small  doses  frequently  repeated. 

There  is  no  disease  in  which  the  ingenuity  of  the  physician  is  more 
constantly  called  into  play  than  in  hysteria.  To  devise  new  means 
which  are  l^itimate  but  harmless,  and  to  instil  a  faith  in  their  effect 
is  his  duty. 
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CHAPTER  LIII, 


VERTIGO. 


Vkrtioo  ia  such  a  coromnn  symptom  that  it  is  well  to  clawifv  it» 
causes  in  order  to  rraoh  a  diajjnusis, 

I.   Vf'iiifr"  IroTii  aHivtioiis  of  thi?  aiiditon'  appanttus. 

1.  Vertiji^  frum  tliscaac  in  tlie  outer  nud  middle  ear.  Thi*  form  tr 
uiiHlerale,  is  HtteiidttI  by  some  »t«fQ^riu|r  or  iuiibility  to  stand,  and  l»v 
ronriiig  ill  tlic  car  and  deafness.  Any  disease  nf  the  ear  niav  niiiscthis 
type  of  vertif^  in  j^reater  or  lesa  di^it*.  Tliut*  a  pluf;  i>f'  wax  or  anr 
irritation  in  the  ear  from  sea  water,  picking  the  ear,  or  boila  iu  the 
auditory  canal  may  produce  giddiness.  Such  aftcctions  art;  visible. 
Any  form  of  otilis  media  is  attended  by  vertigo,  whieli  raay  be  one  of 
the  moat  distressiofj  hymptomn.  It  is  attended  by  pain  iu  t!io  ear  bv 
changes  !n  the  appt-aninee  of  the  drum  membrane,  and  eventually  bv  a 
discharjje  of  pus.     It  is  soinewbnl  ndieved  by  inflattuD. 

Treatment  should  lie  dirti-ted  to  tlic  ear  dl.-*ense. 

2.  Vertipj  from  disease  of  the  inner  ear — Mhiih-^n  diseajtr.      Tliia 
form  is  very  intense  and  distnawiuj:,  begins  with  a  h)ud  rep<jrt  in  the 
car,  it)  atteii<le<l  by  proittration,  inability  to  etaud  and  i»illor^  coldDcsfi 
and  sweating,  and  vomitlnj;,  and  in  always  a««iirbued  with  linnituii  and 
deufnesci.     There  may  l>e  nystagmus,  grmt  mental  distrct^,  uod  a  Iom 
of  consciousness.     It  may  come  on  suddenly,  and  then  <»Dgtitut^ 
tlie  sympluni-cuinplex   iiam(?d  after  Mfnii^re,   who  first  descrit^    it. 
M^ni^re's  disease  is  due  to  hemorrha^  !n   the  semilunar  oinala^  nixl 
(wmeB  like  ati  apoplectic  stroke,  but  is  not  aeeompanied  or  fnllowul 
by  paralyHls.     It  may  come  upon  a  person  in  perfect  health,  or  it  may 
be  preceded  by  ear  disease  or  by  arterii>-i*elen>sis.     If  the  attack   is 
reciiven-d   from  it  is  uflually  foHowed  by  perniaiient  deafness  and   by 
other  attacks,  anil  any  exertion  or  menial  excitement  may  bring  on  an 
attack.     The  putientd  dread  sueh  attacks  and  live  in  terror  of  them. 
The  attack:?,  at  first  la.stin}r  a  few  minutes  ouly,  become  more  aod  more 
frequent  and  severe,  as  a  rule,  and  finally  the  jtaticnt  suffers  from  con- 
stant dizKincKs,  Irhxhiics  extremely  ner\(jus  and  apprehensive,  and  diM 
in  an  attack.     Occasionally  the  tirst  attack  is  not   followed  by  rpcur- 
rcnce  and  all  symptoms  ejcceptiug  deafness  pas»i  off. 

The  treaimeiit  of  Vestibular  vertigii  as  a  symptom  is  by  rest  in  bed, 
applications  of  iec-pocks  to  the  ear  or  blisters  behind  the  air,  aod  the 
fnw  use  of  bromide,  chlond,  and  nerve  sedatives,  or,  in  csw  t)i««e  fiul 
to  relieve,  by  liypodermic  injections  of  morphine. 

Uabiniiki  and  Putnam'  liave  recently  a<lvocated  lumbar  puiiuturc  in 
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tlie  treytnirnt  of  nural  vertigo  anil  report  guoceas.     From  10  to  15  cc 
of  t>pinal  fluid  U  withdrawn  and  af^r  a  week  this  U  to  be  repeated  if 

VfilUiIini  has  deftfirilMHi  An  affoction  which  h«  considers  due  to  pri- 
mnrv  infliimmiitiuii  uf  the  labyrinth.  This  is  known  by  his  nanic. 
TIk'  iJistii.st'  ()(i-iirs  in  childix-n,  but  adults  are  not  exempt.  It  rest'in- 
bles  opute  meiiingitiH.  It  Ix-gins  suddenly  with  hiph  fever,  p'nenil 
cerebral  »yn)ptom(>,  uf  which  vertijru  and  vomiting  are  the  nicwt  promi- 
nent, and  eonitcitHisnesB  wnm  bwonies  oljwured.  After  a  few  days 
these  symptoinrt  >;<ubmdc,  but  the  ehild  still  sufiers  from  dlxxineft^, 
Bb^^rers  in  walking,  aud  is  found  to  be  <ienf.  The  sta^^gering  grad- 
ually piu*«.w  ii'H',  but  wmie  degree  of  deafni-sM  remains.  The  lesions 
fouiul  have  hcvu  phistie  exiidatimifi  with  destructive  proi-esses  in  the 
semilLiunr  chiihIh.  It  is  praeticulty  ini[>i>mible  to  diflerentiute  AR'ui$re*8 
,  disease  from  Voltolini'sdijk'asc  in  the  early  stage,  and  even  in  the  later 
Btaf^  it  18  very  diflieult.  In  M^ni^re's  diRa^'  the  attaek^  of  vertigo 
rectir.  The  trealment  should  be  by  counter-irritation  behind  the  ears, 
hot  baths,  antifebiile  remedies,  purgatives,  and  bromides  in  large 
doses. 

X  Vertigo  from  disease  in  the  vestibular  ncr%'e  is  attended  by 
symptiinis  ijnile  like  those  in  Mfni^n.''B  lUsMsise,  hni  is  often  ae«;mn- 
pauied  by  fon.^1  movements  or  by  staggering  or  faJHug  in  some  defi- 
nite direction. 

Thiw  in  11  cftse  of  a  finmiun  wen  at  the  New  York  Ho^tpital,  who 
by  a  fall  h;ul  fractured  the  base  of  his  rtkull  mid  torn  tin-  leti  auditory 
nerve,  the  nuifit  nuirked  snnplfims  during  the  thriN-  thiys  pre(ie<!ing 
his  death  were  an  absolute  deafness  in  the  lefl  ear,  a  eonstunt  agon- 
izing scnsntiou  of  rotatioa  of  the  bmly  in  'it»  loiigitudiuul  axis,  and 
ouiiHefpiently  a  constant  turning  of  the  ImwIv  hi  the  ()piiosile  direction 
in  tfic  eadeavor  to  correct  the  subjective  sensation.  Unless  firmly 
held  this  man  constantly  revolved  upon  his  bed,  and  when  held  com- 
plained of  the  most  intense  distress.  In  this  ease  the  vertigo  was 
attended  hy  extreme  exhaustion,  vomiting,  utter  prostration,  rapid 
|atlsi.%  aud  death  from  heart  failure-. 

Riivmoud'  in  his  lectures  has  described  similar  case^. 

4.  Vertigo  is  u  frequent  symptom  in  distuse  of  the  jwns  Varolii. 
Tumors  upon  the  baac  of  the  bniin,  syphilitic  exwlations  or  vascular 
lesions  in  the  p<>ns,  and  abscess  or  tumors  in  tJie  cen;l)cllum  ctmipres- 
mng  th«  pons  irritate  or  destmy  tlie  vestibular  nerve  ()r  its  nuclei.  In 
these  ca*ss  the  vcrtig»>  is  usually  mihl  in  degret^  It  is  ae^^omptuiied 
by  a  stjiggoring  gjiit,  the  te»*huicy  b«ing  to  stagger  ti>  one  siile,  in  the 
majority  of  the  eases,  but  not  iuvariably,  toward  the  side  of  the  IcJiion. 
The  exwtencc  of  other  genend  symptoms  lA'  tunirtr,  abw^ess,  syphilis 
of  tlie  bniin,  sclerosis,  or  ^-ascular  lesions,  and  tJu;  prest-nce  of  other 
cranial  nerve  symptoms  emible  a  diagnosis  to  be  reached.  Such  a 
tumor  is  shown  in  Fig.  246,  page  57-5. 

II.  Vertigo  fmra  affections  of  the  ocular  appiiratus. 

iQlnique  do  )!«lA(li«  da  Hrethtae  N'erreus,  IdOO,  I^''iAate  a^e. 
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Auy  ^uUdcu  attack  nf  (lip]i>pia  clue  tn  iKiralyma  of  an  ocular  niowle 
16  liable  ti)  lie  altt!iuli;tl  Iiy  v<;rtijif(j.  Tims  legions  of  the  liiin]  or  mxth 
nerve  or  aplit1i'ilmii[tl(!^i:t  fxicrriii  prtHliicx*  ^IddinnttA  iind  i-nii^^e  uitr^-r- 
taintv  of  gait.  This  form  of  vcrtipi  Is  ollt'ii  iitleiidcil  l>y  nvstajjni^^- 
It  oeanes  wSieii  the  cyvi  ore  elo^-d  and  wlieu  the  putii'iit  ilocs  uot 
tlie  affected  eye. 

III.  Vertigo  from  affections  of  the  intisculHr  seuse. 
Whil«  ;*tiiggt*riTig  piit  ift  a  frentiput  jtymptoni  iu  IcxK^imotor  ttiiixi 

vertigo  irt  Iosh  oonstunt.     It  oc<riir».  however,  «'ilh  huoIi  fruqiioncv 
to  roijuiru  ineiilioii.     ClmiMOt  pulnieil  imt  that  it  develops    io    th 
0ILSC8  whose  general  sensibility  and  rau-scular   scnae   ni*e    prufoundl 
affected.     Ii  raay  be  due  Id  suiue  ataxics  to  a  primaiy  atrophy  of 
vestilnihir  uerve, 

IV.  In  the  three  typoj*  of  vi^rtigo  thus  far  studied  it  is  oviJcnt  that 
the  legion  intt^rferes  with  the  eoiidiiotion  to  the  ccreljellum  of  tlioM 
impulses  whioh  are  net^isriury  to  an  appreciation  of  one's  pt>Httion  iu 
spooe.  Lesions  in  the  cerrbelluiu  tLself,  the  orgiio  of  efpiilibriuin,  ar^^l 
alraost  always  attended  by  vertigo.  This  i.-*  particularly  true  of  leHtnit^^f 
of  the  vermis  or  cctitnil  lolic  ttn<l  by  lesions  of  the  flocculus,  the  i^niiill 
polyj>-Hke  lubes  ou  the  base.  It  ii*  thought  that  leaona  of  tlie  vermis 
io  ita  aiiterim*  part  caune  staggering  forward,  and  in  its  i>0!tt«?rior  |Mir^ 
backward.  Such  staggering  is  due  to  a  wnsjition  of  falling  in  tlio 
oppOftil*>  direetioo.  Any  form  of  lesion  may  ciiiLse  this  syniption,  but 
it  is  porticuhirly  eousbint  in  tuoiors  of  the  eerebellum.  The  dit^^ioii^is 
can  be  reiu^hed  only  by  observing  the  general  signs  ni'  i-erelwllar 
diacase  iu  addition  to  vertigo.  In  («>ngenilal  tlefectivedcvcloproeiit  of 
the  eerebelltim,  vertigo,  uvi^ta^mus,  and  sniggering  appear  early.  In 
Marie's  dinrtwe  thev  are  i»emian('nt  synipioms. 

NL-nrasthei)ia  and  hysteria  often  pr<Kluee  vertigo  of  a  mild  aod 
tranMcnt  variety,  which  is  probably  cerelH'llar.  The  so-«dle*l  •*  C!t.*i«>n- 
tiul  vertigo,"  ennsiiiiting  of  attack*!  of  vertigo  With  no  odier  KVmpttiiiM, 
is  prolKihlv  a  functional  nevin_mis  of  tJie  w-r^tlM'llnm,  anil  wvurs  in 
attiteks  ijiiite  liki-  cpileptie  attHtrks,  and  is  usually  to  \h-  trentet)  an  a 
form  of  epile{Mjiy.  K]>ileplic  attacks  ai-e  almo«t  unifonnly  preceded  or 
attended  by  \"ertigt). 

Gertier,  of  (ieoeva,  has  described  a  peculiar  diseanc,  which  luus  been 
«een  in  ywitzerhind  and  France,  and  is  known  as  (Jertier's  disease  or 
wiiiff€  jMvaiifitani.  It  also  occurs  in  Japan,  where  it  is  kmmti  as 
kufthtni/nri.  It  is  cluinielerized  by  a  S(.>ritvi  of  KuddeUf  t<]iurt  attackfi  uf 
vertigo,  with  ptosis  and  somnolence,  pain  iu  the  neck,  widi  paralysis 
of  the  ucck  nin.si-h's,  allowing  tlie  lu^ul  to  fall  ft>rwiinl,  or  general 
weakness  or  even  gt-neml  imralywis,  widi  thickness  nf  spwrh  but  no 
loss  of  oooseiou^ueri:;.  Tlie  attacks  last  a  tew  minutes,  recur  evfry 
few  minutes  for  several  hours,  leaving  the  patient  [aiiguc<l  hut  well  in 
the  inter\'al.  They  increase  in  frequency  during  the  hot  weather,  but 
ceaw  in  wint<*r.  The  diHcnse  lasts  front  one  In  live  monlhs.  In  thi- 
intervals  the  {latient^  iipjiear  to  l*e  in  giMMJ  hiiilth.  Ciertier  tx-licvi-js 
that  exiudatious  of  luanilivd  aud  slable»  lutvc  soiuething  to  do  with  iU 
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occurrence.  He  idso  findti  it  more  commou  in  thnso  who  work  id  a 
bowed  position,  and  lu  th<HR>  wlm  are  niii(-h  fntipiod  and  nre  murotic 
and  emotional.  It  im  chufrvcti  in  IuIkihth  oii  tiirmK.  If  Iiua  iHt-u  Ht^ea 
in  epidemirs  iibnut  (u-tk-vii,  hnl  no  fntid  casfs  have  ln-cn  olir*iTve»L  In 
the  ofiflCH  in  Japan,  Miuni  found  an  cxn^i'mtidii  ot'  Uic  kntrt^-ji-rks. 
Dcjurliie  lliinks  iliat  l\w  peL'ulIar  tits  to  which  ciiU)  are  liable  are  of 
this  same  nature. 

V.  Vcrtijfo  may  occur  as  a  j»encrul  symptom  in  disease  of  any  kind 
witiitn  the  cniniuin.  It  18  es|H'<-ially  frtHpicnt  in  dii>eai«ea  causing  a 
8iiddt'n  change  in  intracranial  prpRSure.  Thuc  the  cflbrt  of  gtraiuing 
at  strxil,  lifting  a  heavy  M'cight,  or  nnniing  Catil  may  f«UAe  vertigo. 
Apoplexy  is  usimlly  pivi-cdt-d  or  attcndfd  hy  vcrtig*»,  and  Iirain  tnniors 
or  al>sccs8cs,  sclerosis  or  syphilis,  no  nialtcr  what  llicir  location,  fri*- 
queutly  cause  vertigo.  It  i;*  prolxibic  tlmt  in  all  thew  eonditions  rtomc 
irritation  is  net  up  in  the  cereljcllum  or  w>me  defective  cin-ulatory  con- 
dlli(»n  is  produced  in  it  sufficient  to  disturb  its  fiuirtion.  This  form 
of  vcrtipi  in  not  vcr\"  interna  and  nrvor  causes  forced  movements,  nor 
is  it  usually  stiilicicn(  to  wiuw  unsteadiness  of  gail.  It  is  ofli-n  allcndetl 
hy  vomiting  and  s()raotime8  by  convulsious.  It  is  not  usually  as»M>- 
ciated  with  deafness.  It  is  not  relieved  hy  lying  down.  It  is  worse 
on  wukiujcr  after  .sleep.     It  may  be  relieved  by  hot  baths. 

VI.  Vertigo  may  tils*}  be  due  to  irrilntinn  in  the  eerthnd  ctntrcs 
pro<iueed  by  conditions  of  the  bloo«l.  Tims  <vrtain  toxic  agents,  aU-it- 
hol,  nicotine,  coffee,  opium,  tjuiuine,  the  salicylates,  the  coal-tar  pro- 
ducts, and  many  other  drugs,  csiusi"  vertigo.  Vertigo  is  an  early  symp- 
tom in  aiito-intoxication  from  stoniucli  en-  intestinal  fcrnicntatittn  and  in 
the  early  siagtr  t>f  almost  all  infectious  diseases;  gout,  unemia,  and 
dialHJtes  may  pmjihiw  vertigo. 

VII.  Vertigo  may  be  due  to  antcmin  of  the  brain  fnnu  heart  fstilurc. 
ehrouic  valvular  di»au*e,  |>artieularly  aortic  obstruction,  and  mitral 
regurgitation,  aud  fn>m  arteriosc^lcrosis.  It  attends  a  fuiutiug  Bt  and 
severe  hemorrhage.  It  is  also  produced  by  venous  a)ngestiou  of  the 
hmin,  as  after  \ioleiit  exertion,  straining  at  stool,  or  lifting  heavy 
weighta. 

VIII.  Tiiere  are  some  forms  of  vertigo  which  are  reJlex  in  origin. 
These  are  so-callM  s(omai;h  vertigo  and  Liryng<-al  vertigo.  The  nuclei 
of  the  vagus  nerve  lie  close  1*)  that  of  the  vestibidnr  nerve.  Any  irri- 
tation reaching  one  may  easily  exteixl  to  the  other  or  be  conveyed  to 
the  other  by  assoeiuli^m  fibii'j^ ;  heui:c  vertigo  aud  vumicing  are  com- 
monly osiMciated  symptoms.  Stomach  vertigo  is  a  form  of  vertigo 
occurring  in  sudden  attacks  a-^oeiatiHl  with  belching  of  g;is,  or  raising 
of  acid  fluid,  with  |miii  in  the  stomiu-h  and  with  various  symptoms  of 
dys|)eiisia,  and  n-lievcii  by  v<Hiiiting.  It  may  attend  any  ingestion  of 
food  or  it  may  follow  a  meal  after  two  or  tlirec  hours.  It  is  not  iufr&- 
quently  a  syinptnm  iti  dilatation  of  the  stf^tiaiich,  but  mndy  in  org:inio 
disease  such  as  ulwr  or  eain'cr.  It  is  more  fret|iK'nt  in  |>atients  who 
are  ana:mic,  jioorly  nourished,  or  neurustheniu.  It  not  uncomnxmly 
develops  in  old    persons.     It  usually  yields  promptly  to  treatment 
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directed  to  the  stomach.  Lai^  doses  of  bicarbonate  of  soda,  bismuth, 
or  salol  relieve  it  at  once,  especially  if  taken  in  hot  water  ;  and  care 
in  t^e  diet,  with  proper  treatment  for  indigestion  prevents  a  recarrence 
of  attacks. 

Laryngeal  vertigo  is  a  symptom  occurring  usually  in  the  course  of 
tabes,  especially  when  other  laryngeal  Bymptoma  have  been  present 
It  occurs  in  a  sudden  attack,  with  cough,  sense  of  sufibcation,  dyspnoea, 
and  feeling  of  strangling.  It  lasts  only  a  few  moments,  but  may  recur 
several  times.  It  may  be  so  intense  as  to  cause  asphyxia  and  loss  of 
consciousness,  and  it  has  been  fatal  in  some  cases. 

Nasal  vertigo  may  also  be  mentioned,  though  the  reflex  irritation 
here  arises  in  the  fifth  nerve.  It  occurs  in  cases  of  polyps  and  obstmo- 
tive  raucous  thickening  in  the  nose,  and  is  relieved  by  the  removal  of 
the  original  disease. 

Other  diseases  supposed  to  excite  vertigo  by  reflex  irritation  are 
uterine  and  ovarian  affections. 

IX.  Psychical  disturbances  sometimes  produce  vertigo.      The  dizzi- 
ness one  feels  when  on  a  height  ia  an  example ;  and  as  any  mental 
experience  may  be  revived  in  memory  with  an  intensity  equal   to  its 
perception,  hallucinatory  vertigo  is  a  conunon  symptom.     It  occurs  in 
many  cases  of  neurasthenia  and  hysteria,  in  hypochondria,  and  in  traa- 
matic  neuroses.     This  form  of  vertigo  is  rarely  attended  by  stag;gering; 
it  belongs  to  a  class  of  symptoms  known  as  phobias  or  morbid  fears, 
the  fear  of  falling  being  often  attended  by  vertigo.     In  such  cases  sug- 
gestion is  of  great  use  in  treatment.     Thus  in  one  case  so  severe  as  to 
keep  the  patient  in  bed  a  cure  was  produced  by  convincing  her  that 
if  her  head  was  held  steady  she  would  feel  no  dizziness.     The  head 
was  held  at  first  by  the  hands,  later  by  a  firm  head  splint  attached  to 
the  back,  and  after  two  or  three  days  the  symptom  disappeared. 


CHAPTER  LIV. 


DIS0KDER8  OF  SLEEP. 


There  are  («^vpml  differi^nt  t>'i>es  of  iusomnia.  There  w  first  tlie 
typ(?  ill  wliicli  tiie  iiidivHliuil  on  going  to  bed  h  unable  to  get  tu  t^It-ep 
for  ail  hour  or  more. 

Tlkcre  13  8ocx)n(lly  a  tyjie  ia  which  the  individual  falls  asleep  eaisily 
but  wakes  repeatedly,  falling  asleep  again,  and  so  liiia  a  very  restk-sii 
sleep. 

There  is  thirdly  a  type  in  which  the  individual  gets  to  eleep  easily 
and  filee|ks  heavily  Init  wakes  at  three  or  four  o'clock  in  the  morning 
and  cnnnot  get  asleep  again. 

There  is  fourthly  a  type  iu  whieh  the  iudi\'idual  has  a  sense  of  fear 
of  sice plesfin ess  and  worries  all  the  night  through,  only  falling  asleep 
in  the  early  morning  hours  from  cxhnu.^lion  ami  then  sleeping  rather 
heavily  late  into  the  day.  £uch  of  these  requires  a  separate  con- 
sideration. 

Ini^tninia  as  a  symptom  of  other  organic  and  nervoiid  affections  or 
of  general  diseases  is  very  ctmirnon,  and  when  it  is  reeogniwHl  as 
mert>ly  a  symptom  and  its  origiu  is  well  uuderstuod,  it  may  or  may 
not  awaken  any  special  anxiety  or  require  any  s}>ecuil  treatment.  Thus 
the  insomnia  of  an  aoiite  infectious  dir^ea-se  or  the  insomnia  connected 
will)  the  pain  of  ncunilgia  or  tumor  of  the  brain  or  of  hiromotor  ataxia 
or  the  insomnia  of  paresis  or  acute  mania,  are  conditions  which  have 
to  he  met  as  they  arise.  Some  form  of  insomnia,  however,  of  the 
types  just  recounted,  is  often  the  chief  symptom  which  has  to  be  dealt 
with  and  may  be  the  only  symptom  which  annoys  the  patient.  Hence 
a  brief  amsideration  of  the  trtutraent  of  iusuniniu  us  a  symptom  ts 
warranted  and  the  various  types  will  be  considered  in  the  order  named. 

I.  First.  Wakefulness  on  retiring.  The  essential  to  falling  to 
sleep  is  the  gnidual  suspension  uf  mental  activity,  the  cheeking  of  the 
course  of  thuught  and  a  state  of  repose  of  nund  and  of  hcniv.  Any- 
thing therefoi-e  whieh  excites  the  mental  a<Hivi(y,  such  lis  a  course  of 
study,  active  excitement  pnKlucoil  by  a  state  of  worry  and  anxiety, 
increased  interest  after  a  theatre  or  an  active  game  of  chance,  or  the 
artificial  excitement  produccil  by  the  use  of  aiffce,  tea  nr  alcohol,  or  the 
excessive  use  of  tobacco,  will  produce  a  state  of  mind  in  no  way  con- 
ducive tn  sleep;  and  until  the  train  of  thought  and  excitement  is  over 
or  the  effects  of  the  artificial  excitement  have  pisscfl  away,  tJie  mind 
cannot  sink  into  that  state  of  inactivity  which  is  essenlial  to  sleep. 

While  the  exact  mechanism  of  sleeji  is  at  present  still  undetermined, 
there  are  very  many  facts  which  {mint  to  the  proliebiliiy  that  the  act 
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of  sleep  is  preceded  by  a  diminution  in  the  amonnt  of  lilood  in  the 
and  it  \t*  pretty  well  adinitted  tli:it  anything  vvhicti  increases  the  flow 
of  hloiid,  Hueli  OS  a  state  <)f  futictiuuni  activity  in  the  brain,  preventf 
sleep.  In  onler  therefin-e  to  secuie  sleep  it  is  new.'ssarj''  to  arr?«t  thp 
dominant  train  of  thought  and  if  possible  reduce  the  fuoctiDnal  byper- 
lemia  4»f  the  braiu. 

'I'he  dominant  train  nf  thonght,  whatever  its  ebnnictcr,   may  be 
oounteracled  by  foi-cing  the  attention  into  other  Iim*s   for  a  Jonfrer  or 
shorter  iwriod,  nnlil  the  lendeiiey  to  reeur  to  the  train  of  thought  whieli 
it  is  sought  to  break  haa  been  arrested.     Many  artificial   means  liare 
lieen  snj^'.«lt'd  to  seenrethis,  such  as  tlie  repetition  of  faniiliur  iMietn', 
tJie  recalling  to  tlic  mind  one  alter  anoilicr  of  familiar  Siwnes,  such  u 
liave  followed  each  other  on  a  trip  or  in  some  i>eriod  uf  one's  life;. 
counting;  repeating  nonsense  syllables  ;  repeating  tJie  luiiltinlicatioQ- 
table  or  siniihir  methods.    The  functionul  hy{M.'nenna  may  be  coiinter- 
acted  by  apjilying  wOd  <'IotliH  to  the  bead  ;  by  a  general    Kinir-c«>n- 
tinned  h«it  bath  ;  by  putting  the  feet  in  luit  water;  by  fading  through 
a  serieH  of  physical  exercises  stripped ;  by  taking  a  scriea  of  long  rea- 
piratory  exercises  at  an  open  window  ;  by  taking  a  short    hn'sk    walk 
before  attempting  to  retire ;  by  applying  eold  applications  hucIi  as  aa 
alcohol  spray  to  the  back  of  tlif  neck  which   by  its  eva|»orntion  cansM 
a  ooolness  and  at  the  same  time  produces  a  slight  irritation    in    tlie 
cervical  i"egion  which  is  found  expcrimcntnlly  to  i>nKluee  a  contrtictian 
of  the  blood  vessels  in  the  head;  or  by  general  massage^  wliicli    will 
oftea  produce  sleep  when  other  methods  fail.     If  the  ot>J(>ct  to  be 
obtained  by  these  measures  is  explained  to  the  individual  and   zneeU 
with  bis  concurrence  and  if  he  is  urge<l  to  exert  a  certuin  amount  of 
voluntary  effort  to  go  to  sleep,  accompanying  it  by  a  proeese  of  aato- 
ftuggestion  produced  by  the  n.'{)et)tion  in  the  mind  over  and  over  again 
of  the  words,  "  I  am  going  to  sleep,"  "  I  atn   fecUng  dn^wsv,"  "  my 
musoles  arc  all  relaxed,"  **  I  nm  (inicl,"  '*  I  am  sleeping,"  it  is  <)uite 
possible  that  sleep  will  be  indiux-d  withont  any  K^rt  to  drtigg. 

If  these  methods  fail  and  drugs  are  to  he  use<]  a  number  of  liyp- 
Dotics  are  at  our  dispo>>al.  The  simptei^t  of  these  is  bromide  of  sodtam 
or  potassium  which  may  be  given  well  diluted  in  water  in  dnnrs  vary- 
ing from  10  up  to  50  gmiiis  jn.sl  as  ihe  indivithial  is  going  to  bed.  In 
the  administration  of  drugs  for  this  tyj>e  of  wtikefidnass  it  is  well  lo 
give  a  large  dose  on  the  6r9t  occasion  and  then  when  the  exfiectatinn 
of  a  prompt  efTect  has  been  awakened,  on  subsequent  nights  to  give  a 
lesser  dose  without  the  patient's  being  aware  that  the  dose  has  been 
reduced.  Another  reniwly  in  this  ty[ie  of  wakoftdness  is  a  combiiui- 
tion  of  bromide  of  sodium  20  gmins  with  chlonil  hydrate  A  or  10 
grains  aoconlingto  the  weight  of  the  jKitient,  a  heavy  person  requiring 
a  larger  dose,  though  chloral  sbonld  never  be  given  if  there  is  any 
canlinc  weakness.  If  this  form  of  sleeplessness  docs  not  yield  to 
bromide  or  chloral,  a  remedy  of  some  enirucy  is  the  tiacttire  of  hyoe- 
cyamus.  This  is  to  be  given  in  &-<lrop  doses  repeated  every  ten 
minutes  for  an  hour  before  n^tiring,  «o  thai  a  drachm  will  be  token  all 
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together,  iu  order  to  produce  the  eflTect.  In  cases  which  resist  these 
remedies  rwH>rt  may  Imj  had  to  triunal  in  5-  or  10-graiu  dose,  to  veronal 
in  7j-graiii  dos«,  ar  to  mediiml  in  6-grain  dotm,  or  to  siilphonal  in  10- 
g^rain  do[*e.  Any  uf  these  should  be  given  in  the  form  of  powder  trit- 
urated witli  an  equal  amount  of  sugar  of  milk  and  should  be  given  in 
or  with  a  glass  of  milk  or  with  some  food  half  an  hour  before  retiring. 
In  this  way  the  drug  will  be  digestwl  by  the  slfunach  soon  after  taken. 
If  the  stomaoh  is  not  stimulated  to  digestion  hy  food  when  these  drugs 
arc  taken  thev  niay  lie  undisMilved  all  night  and  liavc  their  effect  only 
after  breakfast,  when  they  make  one  drowsy  through  the  entire  day. 
In  giving  these  drugs  it  is  also  well  to  re<lucc  the  initial  dose  al^er  two 
or  three  nightfi  and  this  ran  be  done  by  increasing  the  amount  of  sugar 
of  milk  in  the  p<pwder  without  the  patient's  knowie<lge  that  the  drug 
is  rethjced.  Many  [>atienfs  will  go  to  sleep  if  they  have  a  n^mwly 
that  they  believe  to  be  eflieaclousat  their  bedside,  and  have  permission 
to  take  it  in  ca.sc  tliey  do  not  go  to  sleep  ;  and  many  jHitients  having 
once  been  put  to  sleep  hy  a  |Miwder  of  veruual  or  mediual  will  sleep 
equally  well  when  they  are  given  a  powder  of  sugar.  For  this  reason 
it  is  well  to  conceal  the  taste  of  the  drug  by  means  of  the  sugar  or  if 
this  is  not  sufficient  a  small  amount  of  pulverize*)  ginger,  wliich  con- 
ceals the  taste  effectively  may  be  added,  or  the  drug  can  be  given  in 
ca[>Rule  form  and  i4uhs4>(|Uently  sug:Lr  ean  ha  put  in  the  (^ap-'^nleM  in  its 
place.  Where  a  patient  is  of  au  impressionable  imture  nud  yet  has  the 
fear  o(  sleeplessness,  and  whore  it  is  essential  to  give  a  remedy,  it  is 
well  that  these  measures  should  be  used,  as  the  habit  of  taking  a  strong 
drug  every  night  to  indm-e  sleep  is  a  very  bad  one. 

II.  The  second  tyjie  of  insomnia  is  the  type  in  which  the  individual 
gets  to  slei'p  easily  but  wakes  easily  and  lies  awake.  Many  |H*rson8 
are  exceedingly  sensitive  to  sounds  and  are  awakened  very  easily,  and 
if  one  goes  to  sleep  with  the  cxpeetation  of  waking  at  a  light  sound  he 
is  extremely  liable  to  do  so.  Special  sounds  may  wakcu  one  when 
ordinary  sounds  do  not.  Thus,  a  mother  will  go  to  sleep  by  the  side 
of  au  infant  and  will  awaken  at  the  least  eoimd  coming  from  tltat 
infant  though  much  louder  si^unds  about  her  will  tail  to  awaken  her. 
Sirailarlv,  if  a  person  goes  to  sleep  with  the  fear  that  he  may  be 
awakeued  by  the  passing  of  an  automohile,  or  the  sound  of  a  train,  or 
by  the  cry  of  an  auinial,  that  particular  sound  will  often  waken  him 
when  souuda  which  arc  mncli  louder  will  fail  to  do  so.  It  is  necessary 
to  mention  these  facts  to  persons  who  are  wakeful,  as  it  is  not  impos- 
sible by  a  certain  discipline  of  the  mtnd  to  influence  the  individual  and 
thus  secure  proj>er  rest.  When  this  type  of  wakefulness  tlien^fore  ia 
due  to  hyper-sensitiveness  to  sounds  and  rannot  be  voluntarily  con- 
trolled the  quietest  possible  surroundings  should  lie  secured  and  the 
patient  may  even  be  allowed  to  place  cotton  in  the  ears  for  the  night 
in  order  to  deaden  sounds, 

A  iiother  reason  for  wakefulness  is  discomfort  from  indigestion.  The 
processes  of  digestion  go  on  more  slowly  in  some  persons  than  in  others 
and  the  stomach  frequently  contains  food  six  hours  afler  the  last  meal 
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if  there  ie  any  atony  of  its  wall.     llDder  these  circumstances  an 
of  acidity  may  be  produced  which  is  sufficient  to  wakca  a  person  aft 
he  has  gone  to  sleep.    It  if>  uncertain  whether  it  is  the  nervous  inipiil 
from  the  wiills  of  the  stonmch  or  whether  it  is  the  chemttsil  cliange  i 
the  lil<x)d  wliieh  pruduct^s  the  irritation  of  the  brain  aiul   wake^  1 
patient.     But  the  practical  reinetly  for  such  cases  is  to  take  an  slki 
into  tlie  stomach  on  waking.     If  therefore  a  patient  wakca  wilh  gt 
in  the  Rtomuch  or  with  an  acid  rising  in  the  tliront  or  with  a  refl 
stomach  cough  the  administration  of  10  gmins  of  bicarbonale  of 
or  the  taking  of  five  soda  mint  tablets  or  the  drinking  of  a  half  glasR  ( 
vicliy  ill  which  Bixla  has  been  dissolved  will  soon  be  fulIowc<J  by  a  sea 
of  ooDifiirt  and  ele<'p  will  fulldw.      Any  case  of  this  kind   will   vit.*l4] 
this  alkaline   remedy  when   hypuutics  under  the  circuiiistaii«is   wQ 
produce  no  effect. 

In  other  coiies  irregidarities  of  the  circulation  appear  to  produce 
wakefulness  al>er  the  initial  sleep.  These  patients  will  wake  Mriih  col 
feet  or  general  ehillinefs  or  possibly  with  a  sen:^  of  extrenip  hcai  a 
burning  of  the  Ixidy.  In  the  fornu-r  nasea  hot  water  hag  phicct]  iu  tb 
IkhI  at  night  will  prevent  the  patient  from  waking,  or  a  scnnll  doee  c 
nitr<»glycerine  1/200  of  a  grain  or  a  2-grain  tablet  of  lliyroid  i>xfni< 
taken  at  bed  time  may  prevent  the  sjusm  of  the  veswls  which  vau 
the  cold  and  the  wakefulness.  "When  the  patient  wakes  in  a  rtate  o 
heat,  with  the  Iwdy  iHirning  or  i^c  feet  burning,  it  ia  a  sign  of 
general  gouty  diathesis  and  this  should  be  immediately  treated  by 
course  of  alkaline  remedies,  after  which  the  sleep  will  be  more  quie 
To  use  light  bed  clotlies  or  even  to  get  np  and  walk  about  a  cihA  rooa 
eipfwing  the  Iwwly  to  nold  air,  will  bo  n  nteasiire  which  the  patient  will 
spontaneously  adopt  and  will  be  HiwH'SBful.  Irritability  of  tlie  )>laddec_ 
frequently  interi'eres  with  sleep  and  under  these  circumstuiices  if  th 
anderlying  condition  can  Iw  curL-d  sleep  will  be  resumed.  Jf  rn>t,  (h 
administ  ration  of  alkaline  remedies,  citrate  of  potash  or  tirotropiu  wmt 
bined  with  bromide  and  given  at  intervals  before  bedtinte  witbot 
much  water  may  prevent  tlie  wakefulness. 

In  these  cases  of  the  second  ty|>e  small  dortes  of  bramide,  10  gnui 
given  every  two  hours  for  four  times  prior  to  going  to  sleep,  will  ofir 
when  kept  up  for  a  week  or  more  pnHliioe  hucIi  a  quietiuf^  eflt-^'t  uiwi 
the  nervous  system  as  to  coiniteraet  jM'rmanently  the  tendency  to  wak 
on  slight  provocation.  If  bn>mides  are  found  to  be  insufficient  ii 
there  caaea  resort  may  be  had  to  trional,  veronal  or  me<)inal  g;ivcii  a 
descril»ed  alM>ve. 


III.  The  thinl  type  of  insomnia  is  one  in  which  the  person  goes 
sleep  easily,  sleeps  well  for  a  time,  hut  wakes  at  two  o'clock   or  so 


s»o« 


ofterand  is  unable  to  get  to  sleep  again.  This^  is  a  ty|>c  nio6t  fretpipntl 
met  with  in  neurastheDia  of  toxic  origin  ;  and  is  abrnya  prt^sent  i 
melancholia  and  in  manic  depresaive  insimily.  It  may  l>e  the  fi 
symptom  in  these  mental  states.  It  seems  as  if  in  this  condition  somi 
chemical  pro*-?*!.*!  went  on  during  the  sleeping  hours  which  restdted  ii 
the  production  of  some  poison  iu  the  blood ;   luid  thia  poiaon,  lib 
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cafieinc,  iiaiised  u-akt^fuhicAs.  This  ty^to  of  insomnia  is  iho  moRt  diffi- 
cult type  to  treat.  It  is  useless  to  give  ski-piiig  potions  nt  btnltime, 
for  the  patient  bas  a  natural  tendency  to  go  to  sleep,  and  if  tbi*y  are 
given  they  seem  merely  to  prolong  the  natural  sleep  an  hour  or  two 
and  do  not  prevent  the  waking,  ^'or  arc  sU'ei)ing  medicines  of  mach 
avail  if  taken  when  tlie  [mtient  awakes.  He  is  usually  restless,  anxiouB, 
fearful  of  not  sleeping,  and  often  much  depressetl  in  Fpirils  on  waking. 

The  same  type  of  insomnia  is  likely  to  be  present  in  conditions  of 
arterial  sclerosis  iu  old  people  ami  in  cai>eii  of  senile  dementia. 

It  is  well  to  advise  patients  sufiering  from  this  form  of  insomnia  to 
get  up  when  they  wake,  move  about  the  room,  read  nwliile  and  lake 
,fiome  food,  such  as  hot  milk  or  cocoa  or  bouillon,  which  hai*  !>een  kept 
ready  in  a  thermos  bottle.  They  may  remain  up  for  a  half  hour  or 
more  and  then  on  going  back  to  l>ed  may  go  to  KJeep  again. 

If  medicines  are  used,  10  grains  of  chloral  hydrate,  or  1  drnclira  of 
paraldehyde  or  Blrycluiin  lylOO  graiu  will  often  prove  of  serviw. 
riucture  uf  hyosoyamiw  is  a  good  reme<ly,  also  fluid  extract  of  celery 
in  oue-drachm.  dose.  Iu  some  uaseii  a  lilile  whiskey  will  put  the 
patient  to  sleep.  If  the  hour  of  waking  U  very  early  (3  a.m.)  veronal 
or  trional  may  be  given  with  some  food. 

IV.  Tlie  last  ty[)o  of  innomnia  to  Im*  mentioned  is  the  tyjw  in  which 
an  individiml  retires  with  a  (ear  of  not  going  to  sleep  and  hius  a  groat 
dread  of  lying  awake  and  is  unable  to  compose  the  mind  or  the  h«>dy 
in  siicli  a  way  as  to  induce  sleep  or  pcnnit  of  its  natural  occurrence. 
Some  of  these  individuals  are  really  in  the  early  stage  of  mania  and 
this  type  of  insomnia  is  then  but  a  symp(on»  of  a  serious  mental 
disease.  The  majority  of  such  jjatients,  however,  are  suflt-riiig  merely 
from  hysteria  and  the  niorbi«l  fear  of  sleeplessness.  Xo  amount  of 
persuasion  or  argument  will  suffice  to  convince  tliese  patients  that 
they  can  or  will  sleep,  and  although  all  the  measures  that  have  been 
proposed  in  dealing  with  the  first  class  of  cases  of  insomnia  may  be 
tried,  yet  as  a  rule  it  is  necessaPi'  to  com|>el  sleep  in  ibe^  patients  by  a 
very  large  duse  of  some  ]K>werful  hypnotic  and  thus  put  them  to  sleep 
in  spite  of  their  determination  not  to  go  to  sleep.  Having  once,  how- 
ever, [Hit  them  to  sleep  in  tliis  manner  and  ovenionie  their  fear  of 
insomnia  it  is  wise  to  continue  a  plaeebo  on  sncce^ive  nights  without 
giviug  a  strong  remedy,  as  the  persuasion  that  the  remedy  will  have 
the  effect  la  capable  of  overcoming  the  fear.  With  this  in  mind  it  is 
right  to  select  such  a  remedy  for  the  first  diise  as  can  l>e  ctineealed  by 
some  powder  or  syrup  which  will  have  llie  same  ta^te  ns  the  placebo 
so  tiiat  the  patient  will  not  1>c  awaro  lliat  tlie  seauid  dose  is  lu  any 
way  different  from  the  first.  For  that  reason  I  prefer  a  large  dose  of 
Bulphonal  or  trional  or  veronal  mixed  with  ])Owdered  ginger  and 
powdered  sugar  of  milk,  and  in  the  second  dose  give  the  su^ar  of  milk 
and  ginger  without  the  drug.  If  the  case  is  one  of  iM^ginning  mania 
no  drug  will  produce  sleep.  If  the  case  is  one  of  hysteria  this  nielhod 
will  occasionally  su<x?eed.  In  IiysteriraJ  insomnia  many  nonsenslcnl 
measures  meet  with  sueecea  purely  beeausc  they  appeal  to  the  imagi- 
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nation  of  the  patient  and  produce  an  auto-auggcstion  that  indue 
sleep.  Such  remedies  are  hop  pillows,  the  inhalation  of  stramoniii 
cigarettes,  electrical  belts  worn  about  the  body  or  the  numerous  Sna 
ulent  ostensibly  electrical  devices  which  are  placed  beside  the  bed  u 
attached  to  the  arm  by  bands  which  are  supposed  to  oonvej  electricit 
There  are  many  fraudulent  devices  of  this  kind  in  the  market  whii 
patients  will  praise,  as  they  have  apparently  brought  them  rvlieC  ] 
drugs  are  used  to  produce  sleep  in  hysteria  it  is  my  experience  that  tl 
best  remedies  are  very  minute  doses  of  strychnin  frequently  repeate 
thus  a  i  drop  of  nux  vomica  or  tincture  of  ignatia  or  a  1/1000  of 
grain  of  strychnin  given  every  five  minutes  with  the  assunmce  ti 
after  a  few  doses  the  patient  will  be  sleepy,  but  also  with  the  directi 
to  keep  the  remedy  up  until  the  patient  can  no  longer  keep  awake,  w 
sometimes  produce  a  sufficient  suggestion  to  conquer  this  form 
insomnia. 


CHAPTER  LV. 

REFLEX   NEUROSES. 

The  active  part  of  the  nervous  pystera  is  the  gray  nmtter.  The 
whiUf  fibiTs  nierely  carry  impulaps  to  aod  from  it.  This  gray  matter 
is  collected  into  three  ([iiitr  iliHthiot  ll)a.sses  ;  (I)  the  spinal  nn<l  inedul- 
lury  c('iitrt'3  —  (.  c,  those  from  wliich  the  spinul  nnd  rrau'in]  iierveg 
arise;  (2)  the  basal  jpiiiglia;  (.'J)  the  cortex.  In  the  entire  vcrteljratc 
species  it  is  possible  to  tissigii  to  these  distinct  masses  different  func- 
tions:  to  the  spinal  and  medullar.'  centres  reflex  action,  to  the  Iwisal 
ganglia  aiitoiiiatic  action,  to  the  ojrtex  conscjou-'*  and  volnntary  action. 
In  ciealing  with  reflex  disturbance  it  would,  therefore,  at  tirst  apjiear 
that  we  were  to  be  limited  in  our  diseiissioii  to  anV'etions  <)!'  the  spinal 
oord  and  ntcdnllary  centres.  These  must  certainly  he  eonsidered. 
Yet  we  arc  nut  thur*  limited.  For  each  lower  syijlem  is  under  constant 
control  from  the  one  above  it ;  hcnoc  the  spinal  (reflex)  activity  being 
the  lowest  is  dominated  both  by  the  Ixisal  (automatic)  activity  aud  by 
the  cortical  (volnntary)  activity.  Hence,  disturbance?;  of  reflex  action 
may  be  brougtit  about  by  anything  which  either  increases  the  normal 
inhibitory  action  of  the  higher  centres  or  removes  that  aetuin,  as  well 
as  by  disease  of  these  refiex  ceiilreji  themselvei*.  A  prompt  motor 
response  to  a  sensory  stimulus  is  the  action  which  should  normally  take 
place  when  the  reflex  centred  are  called  into  phiy.  Sneezing,  wink- 
ing, Rwaltomng,  coughing,  the  Hccretiou  of  alkaline  saliva  in  the  niouih^ 
and  acid  gastric  jui«?  in  the  stomach,  when  any  foreign  Imdy  is  put  into 
these  cavitit«,  the  act  of  vomiting  when  that  IkmIv  is  an  active  irritant, 
or  of  inerL'ased  peristalsis  of  the  intestines  if  tlie  foreign  substance 
reaches  it;  the  (lushing  of  the  skin  with  blood  when  exposed  to 
changes  of  temperature,  the  regular  rcspiratxirj-  and  cardiac  movementa, 
and  the  vascular  tone;  the^se  as  well  as  the  so-called  tendon  aud  skin 
reficxes  are  examples  of  reflex  activity.  Without  such  reflex  action 
the  balance  of  supjily  and  demand  in  tlie  human  economy  would  Ijc 
iiiipissihU'  nnd  life  itself  would  cease.  A  power  of  quick  and  appro- 
priate response  to  normal  or  abnormal  irritation  is  a  natural  [)i>wer  of 
the  lowest  masses  of  gray  matter.  I  cannot  find  any  evidence  from 
the  study  of  disease  that  tlie  exercise  of  this  power  is  in  any  way  detri- 
mental. This  power  may  be  interferetl  with  in  s»'veral  ways.  Strych- 
nine and  its  ooetHcient  drugs  will  increase  it.  The  result  is  manitest 
(I)  by  nil  unnaturally  strong  resjionse  to  a  weak  irritation  ;  (2)  by  an 
abnormally  long  and  coiiliuuetl  rf-sjwjnse  to  onJinary  irritation.  The 
spasms  on  slight  touch  and  the  opisthotonus  with  rigidity  in  a  guinea- 
pig  poisoned  by  strychnine  are  examples  of  l>oth.     In  man  tetaniia 
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furnishes  a  f^od  ilhutnition ;  but  the  extntordiimry  state  of  Demm< 
irritation,  the  starting  and  jumping  at  little  noisoH,    tiie   fltuhing  w 
slightest  irritalJon,  lite  cram]M  pniduced  liy  heat,  the  extreme  uaeaa- 
ncfis  and   hypeneslhesia   present  in  spinal  meninjjitis  are  eriuallr  gonl 
exaniph'-s  of  iii(Traas<?d  n*Hex  activity  due  to  direct  irritation.      iie'Ria 
activity  may  be  sus|)endt'il  by  violent  aiifl  sudden  irriration.      Injiiri 
to  the  abdomen  or  head  may  arrest  all  reflex  activity  and  can»e  (ii--aii» 
in  man  as  well  as  in  a  fn>g,  &?  d(>amhed  by  tioliz.      It  mav  be  imnain<i 
by  an  exces8  of  moderate  Irritiition:i  coming  fiimultaDeotitily.     dust 
the  conw^ions  attention  eaniiol  be  given  al  one  time  to  several  sub} 
and  elicit  fiuiiiitaneiHisly  appropriate  n-sponses  to  all,  so  reflex  ivnirn 
may  be  embarrassiHl  liy  miinemus.siniultaiieouit  >itirniili  and  fsiil  to  TOOt 
to  any  one  in  pro|>cr  degree.     The  condition  subsequent    to  seven 
traumatic  concussion  la  an  illustration. 

When  we  seek  for  illustrations  of  either  increased  or  decreased  reflu 
excitability  from  spinal  disea^  it  is  evident  that  we   must   allude 
very  «erions  diseases.      Tim  rr-flex  meeiianisni  Ih  too  important  and 
stabile  to  !«?  afFecte<l  by  little  irritants,  or  by  slight  causes.      If  it  wi 
not,  the  niimennis,  inevitable  stimuli  consequent  iijxjn   an  active  lifr 
would  constuntly  put  that  life  in  danger.      How  few  of  the  severe  occi- 
deuts  which  constantly  occur  really  affect  in  any  mar)ce<I  degree  the 
reflex  nervous  system  ?     Alany  serious  irritations,  traumatic,  painful, 
distrpRsing,  fail  to  caui<e  a  single  spinal  nervous  symptom  ?      The  sur- 
gical wards  of  a  hospital  otfer  little  field  for  the  observaiion  of  refh-t 
ner\'ous  dit^lurlianee  —  liapjtily  for  the  iouiates.      In  the  loworftniniaU^j 
such  atTections  rarely  exist.  j^M 

Turning  now  to  the  <»tlier  cause  of  disturbance  of  reflex  fiinction,^^ 
defective  control  by  higher  centres,  we  at  once  enter  upon  a  broader 
field.     Arrest  of  reflex  activity  is  rare  and  needs  little  cousidcratioo. 
It  may  l>e  prodncieti  voluularily,  as  tiiie  may  pn-verit  the  knee-jerk  by 
intention,  or  inhibit  the  act  of  swallowing,  as  in  hysterieal  dyspba^a. 
It   may   be    prtnliieed   involuntarily,   ils   when    cerebral    liH'niorrbage 
inhibits  rti;piratory  of  enrdiac  action  ;  or  extreme  fright  causes  dentb 
in  tlie  same  way.     Increase  of  reflex  activity  from  eentml  eausea  i» 
common.     The  act  of  wmtrol  must  \h>  (constantly  exert<'d  in  order  to 
prc«<>rve  tlie  balance  of  power  and  the  proper  harmony  of  action  in 
the  nervous  system.      Whether  we  start  from  a  rimsideration  of  moral 
conduct  or  of  the  plantar  reflex  we  ri-ach  the  same  conehision.      And 
in   eentnil    contml   a   slight  defect   pniduecs   wich-itpri-nd    and   seriotw 
results.      A  man    who  has   once   abused  a  confidence  will  wit  be  im- 
plicitly trusted,  though  be  lives  for  a  hundred  years.     A  small  clot  la 
the  hrain  vrill  set  all  the  nmtor,  vasom<itor,  and  sympathetic  centres  in 
such  a  state  of  instability  as  to  impair  all  eonfldetux^  in  their  action. 
A   hemipli-gie  •who   has  appan'Utly   i-ecoveit^l   still    has    tlie   i[iiT«wed 
knee-jerk.     This  may  mit  in  any  way  im[iede  the  action  of  the   reflex 
centres.     That  is  cairri«l  on  exactly,  aecuralely,  satisfactorily,  and  its 
action  does  no  harm.     The  emptying  of  the  bladder  as  soon  as  it  is 
full  is  a  perfectly  normal,  satisfactory  act  on  the  part  of  the  lumbar 
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s|uniil  rami,  and  active  incoiilinenuc  ot  urine  is  not  a  symptom  that  it 
is  (lisuistil.  It  is  lilt  iiiilicarioii  (liat  iinpnlM^caloiilate<l  to  restrain  tlie 
act  till  an  appropriate  time  and  jilace  oHers  Jire  prevented  from  rwicli- 
iug  tlijit  normal  n-fiex  ficntrc.  TliL-re  must  he  a  pm|M.T  burmony  aod 
succession  of  rcHex  acts  with  some  definite  unler  for  tlie  nervous 
system  to  fulfil  ita  wlwle  duty.  And  any  defect  in  tlint  order  may 
caiirte  eflwlfl  whicli  in  other  wmditiona  would  nut  Iw  defects. 

If  these  patent  facts  of  physiolog\'  be  accepted,  1  think  we  must  con- 
rliide  that  in  liumv  disea-sua  known  as  ii'Hex  nenroses,  in  wliieh  there 
is  no  real  ilefeei  in  reHex  acliuii,  but  unly  an  undne  ur  iiiharnionions 
reHex  artivity,  the  actual  origin  of  the  disease  nmst  he  either  in  an 
excess  of  activity  in  the  lower  centres  «r  a  defect  of  oi»ntrol  in  the 
higher  ccjitres.  As  we  have  seen,  an  excess  of  activity  is  commonly 
f4iMed  forth  only  by  very  severe  causes;  while  a  defective  control 
may  oome  frotn  slight  ones.  Phenomena  comparahU>  to  tetanus  or 
strvehniue  |K)tsoning  are  rarely,  if  ever,  seen  in  reflex  nenntses.  la 
the  various  reflex  netinisfs  in  which  peripheral  irritation  is  the  snji- 
posed  cause  of  disease,  it  is  my  opinion  that  when  jx'ripheral  irritation 
is  the  actual  aiuse,  nature  indicates  it  by  attnicling  attention  to  the 
seat  of  irritation  hy  discomfort  or  by  pain.'  And  when,  as  in  very 
many  casea,  the  source  of  t!»e  irritation  is  by  no  means  evident,  is  only 
tiiund,  ur  >iUpjMisedly  foinid,  hy  extnuirdinary  eflurt,  the  prtilMibility  is 
largely  in  favor  of  the  assumption  that  the  rcHex  neitrosis  is  not  pro- 
duced by  any  direct  periphem)  irntatiuti,  but  is  the  iiianifestatioD  of  a 
siijfht  or  serious  defect  of  control  by  higher  centres  due  to  their  im- 
jKiired  nutriiiim  and  consequent  impaired  activity. 

Theories  are  attractive,  but  misleading.  Kx])erience  is  a  better 
guide.  In  my  own  experience  T  am  sure  that  a  verj*  large  majority 
iif  the  patients  who  present  symptoms  of  reflex  neuroses  have  been 
exposed  to  Influences  which  ondeiTnine  the  strength  and  nutrition  of 
the  t'lttire  nervous  system,  have  serious  symptoms,  not  only  of  a  so- 
calhfl  rellex  character,  but  of  defective  central  control ;  are  to  be 
reganled  as  suffering  from  functional  or  organic  -disease  of  the  highest, 
most  complex,  most  highly  devclo|>ed  portion  of  the  nervoufl  system  ; 
and  art^  not  merely  the  victims  of  irritation  in  some  |M'ripheral  organ. 

We  know  that  long  since  the  notion  of  a  reflex  pandy^ils — such,  for 
example,  as  a  gi'iienil  |iar.tplegia  from  u  slight  wound  of  the  hand  — 
has  been  alMuuloned,  and  these  cases  are  to-dav  explained  more  satis- 
factorily upHi  the  ihefjry  of  mental  shock  rather  than  spinal  irritation. 
That  they  arc  rare,  must  l)e  wmccdMl.  Two  surgeons  of  this  city,  of 
the  lar^st  experience,  have  told  me  that  they  have  never  bceu  a  case. 
We  are  coming  rapidly  to  the  notion  that  the  symptonts  in  the  so- 
called  condition  of  spinal  concussion  arc  really  due  to  the  same  state 
of  mental  shock.  The  highest,  most  delicate,  moat  easily  affecteil 
centres  of  the  nervous  system,  thoj^c  which  ai"e  the  last  to  arise  in  the 
pnxicHS  of  evolution  an*,  as  HugiiliiigK-»Iackw>n  has  pointed  out,  the 
Hrst  to  fail  in  dissolution,  are  the  ea.siest  affected  by  sudden  and  unex- 
■Sm  Mfdlnl  Bcoord,  Janiwry  I,  189a 
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ptHie<l  mental  irritntion.      How  else  can  we  explain  the  fact  tliat,  iu 
railway  acoidcnt,  piLssenifcrs  who  an*  aslwp  rarely  *?nffcr    from   af^ 
effect*!?     Pnssi'iif;t'rs  who  are  aM-akc  siiflcr  ihe  imiii(.'()iate   alarm 
the  8iihac<|ue[it  symptoms. 

The  phenomena  of  hypnotic  suggestion  have  proved  concltisiTeh 
that  msiny  sn-callcHi  spinal  nouroKes  are  really  dne  tn  defectivi'  cerebral 
control.  It  in  not  neoeasiiry  to  citll  snch  defect  hysteria.  Alt-ntal 
shock  an<!  nii'tital  wnrry  iimy  pnKlinn'  snch  an  unstable  state  of  the 
highest  centres  that  their  inliihitory  action  is  removed,  allowiuf;  Jowel 
centres  to  manifest  iiiiii.siial  activity.  In  such  cases,  tlieu,  tlie  actu 
mauifeslation  may  ])erhapB  he  in  a  lower  centre,  hut  the  actual  seat  of 
disease  is  not  necessarily  there.  It  is  in  the  higher  centre,  which 
a>ntrol8  the  luuer. 

JjCt  us  take,  for  example,  a  case  of  so-called  uterine  reflex  neuniEi 
The  irritatinii  fnitii  the  orfjaii  reaches  the  lower  spinal  c*»r<!.  If  iti 
centres  are  really  excited  to  activity,  we  should  expect  such  nymnUtv: 
as  occur  iu  a  spituil  meningitis,  viz. :  hy|H!neslhesia  of  the  legs  and 
cramps  and  spasms  of  the  calves,  vesical  and  rectal  tenestutis,  ami  active 
incontinence  of  nrlne.  But  tJieae  are  not  the  aymptoma  ftiund.  Yoil 
do  find  [Klin  and  a  dnigging  sensjition  in  the  hack.  This  dix'tf  uoi  cau>« 
any  nmuifestation  of  tine  spinal  rt*fles  activity.  There  is  no  evitleni-e 
of  such  activity.  It  diHK  prrMliiee  a  wearing  di(:o>nifort,  appreciated 
oonaeioKsly  ;  receivtHl,  then,  in  the  highest  cerebral  centres  ;  i^xliaust-' 
icg  them,  and  impairing  llicir  control  over  the  lower,  especiallv  thi 
vaso-motur,  centres.  Hence  the  headaches,  general  nervous ncsa,  flufib- 
ii]gs,  feelings  of  heat,  etc.,  symptoms  of  general  instability  of  the  lowei 
centres,  nrif  of  the  lumbar  cord  (M'ntn>s  tlieniKi'lves  in  |»irtieular.  \tw 
mistake  to  call  this  a  i-eflex  neurosis.  It  is  a  general  nervous  exhaufi- 
lion,  due  to  a  peripheral  pain.  The  actual  spinal  reflex  oentrcA  have 
no  part  at  all,  or  very  little  part,  if  any,  in  the  complex  of  syniptom?. 

I  think  the  same  is  true  —  /nuictfis  jmUttmii*  —  of  eye-strain.  Let 
an  e>'e  be  actually  strained  by  defective  vision,  defective  acconinnxla- 
tion,  or  muscular  .asthenopia,  and  the  result  is  increased  winking, 
watering  of  the  eye,  feeling  of  inaltility  to  use  it,  pain,  bf:ivy  evelit^ 
possitdy  ctmjuncrtiviil  liypenemia  ;  and  in  an  aoitnal  iiiuler  strvclitiiue, 
nystagmus,  ur  twilchiug  of  the  ocular  mtisries  —  a  phenomenon  mrrlt 
seen  in  man  —  never  seen,  in  my  experience,  from  the  so-called  strain 
of  the  ocular  muscles.  Every  other  muscle  iu  the  Iwdy,  if  miicb  over- 
Btminetl,  will  liccome  irritable  ;  the  knee-jerk  c^n  he  increased  bv  exer 
eise  ;  the  biceps  twitches  spontaneously  ]if\er  a  weight  is  raised. '  Who 
has  not  felt  the  tremor  of  an  over-straiued  wt  of  muscles?  Whv  15 
that,  in  eye-strain  of  the  external  ocular  muscles,  nysta^^us  ie'uevef 
seen  ?  A  sprions  strain  of  the  intra-oeular  tension  —  aueh  as  occun 
in  astigmatism  and  hypcrmetropia  —  gives  rise  to  discomfort,  to  volim- 
tary  effort  to  strain  the  eyes  in  using,  to  effects,  in  other  words  upodi 
not  the  centres  governing  ocular  ratrtion,  but  upon  tiie  consciou-s  volun* 
tary  centre?*  of  the  cortex,  uixm  the  centres  of  highest  evnlutioo 
most  delicate,  most  su»ceptible  to  slight  effectn.     The  result  19  cortical 
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exhaustion,  similar  exactly  to  that  prudiic«d  by  uterine  or  ovariau 
pain,  or  by  pain  aiiywlierB,  or  by  mental  slmck  or  mental  wnrry. 

Take,  lastly,  the  so-ealled  reHex  ecmviilsionfl  fii)m  geniiaJ  irritation 
in  hoys  —  due  to  phiiDOrsis,  or  onnurotiun:^  behind  the  prepuce,  or  to 
mai^turlMitiun.  Such  flonvulsions  occur  only  in  neumtiu  children. 
They  ure  nlwnys  prefeded  hy  mental  irritability,  they  never  occur 
witliout  stirne  evidenisc  of  w^rebnil  irritation.  It  i-.  rarely  that  any 
such  evidence  of  spinal  irritatii.tn,  an  fre^juent  niiutiirition,  or  cram|>s 
iu  the  calves  of  the  legs,  attends  tlieni.  The  irritation,  then,  \s  acting 
upon  the  entire  ner\'0U8  aystera.  The  weakest  part  yields  Brst.  That 
part  id  the  part  which  controU  the  other  parts.  The  child  is  not  suf- 
fering from  ri'llex  irritjitiou.  Irritatiou  at  the  i»eripliery  is  the  cause 
only  iti  part  ;  a  weak  nervous  .«yslein  is  the  potent  pn'di.-*)Mjp(iiig  cause. 
And,  unless  this  be  Rtreiig^hened  at  the  same  time  tbut  the  |>enpherai 
irritation  is  removeil,  there  will  be  a  wcurrenoe  of  the  syinptom.s  from 
some  other  appan^atly  trivial  cause,  and  he  who  treats  these  will  never 
cure  the  patient.  The  same  thing  is  tnie  of  genital  irritation  in  adults. 
Spt>rmatorrUi(ea,  seminal  emissions,  atrophy  of  the  testicles,  exist  un- 
notioed  in  maiiy  persons  until  attention  is  caUe<l  to  them,  the  mind 
dwf'llH  on  them,  the  higher  (uinsoiotis  iMuotioiml  nervous  systetn  in  irri- 
tated by  Worry,  and  then  the  symptoms  of  so-called  scxiia]  or  spinal 
neurasthenia  develop.  The  trtnihle  is  >uif.  spinal,  is  not  reflex,  it  is 
cortical.  Thus  phy&ioli>gical  investigation  and  careful  clinical  study 
combine  to  prove  that  while  peripheral  irritation  may  produce  ner\'oiia 
sytiipttjms,  it  is  not  directly  thnnigh  the  lower  centres,  it  is  not  by 
exciting  reflex  action.  It  is  rather  by  producing  exhaustion  of  the 
liighetjt  conscious  centres  which  contnil  the  entire  nervous  mechanism. 
Tiie  largest  engine  is  gttvcrncd  by  a  very  small  steam  erank.  A  little 
motion  of  tliat  will  produce  very  greut  raotion  elsewhere.  If  the  en- 
gine is  whirling  itself  to  destruction,  do  not  attempt  to  stop  the  fly- 
wheel, do  not  cateh  hold  of  the  binding  straps,  but  turn  off  the  steam 
by  the  little  erank. 

In  any  case  of  so-called  reflex  neurosis  do  not  he  satisfied  by  merely 
removing  supposed  peripheral  irrit:itiun,  but  increase  the  nutrition  of 
the  entire  system,  give  it  food  and  drink,  strengthen  it  by  every  pos- 
silile  means,  bsiths,  exercise,  rest ;  regular,  not  hurried  work  in  many 
directions,  not  in  one  only;  and  by  t<mie^,  to  enable  it  to  exert  all  its 
powers  of  contml,  and  the  peripheral  effecLt  will  disappear  of  their 
own  aeeord. 

In  the  presence  of  a  case  of  neurasthenia  with  peripheral  pymptoms, 
of  chorea,  or  epilepsy,  or  hvsterin,  with  sources  of  peripheral  irritation 
present,  go  Itnck  of  the  apparently  important  symptoms  to  those  of 
real  causal  moment,  and  the  therapeutic  results  will  be  more  satififac- 
tory  and  more  enduring. 
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PART  IV. 

THE  SYMPATHETIC  XETJVOrS  SYSTEM 
AM)  ITS  DISEASES. 


CHAPTER  LVr. 

VA80-M0T0R  AND  TROPHIC  NEUROSES. 

PliysioLiwy  of  llie  V'«M>rnotor  Syntem.     Eryllim-mcUlgia.    SymmetrinI  (iangrene. 
Au^Loneumtic  <i>J«inii.      Trophic  NciT»a».       Acru|ihv,     llypvitruplijr,      McpUo- 

Definition.  —  In  the  term  vnso-niotor  and  trL>pliii!  ueumses  it  is 
iiitetide*!  to  incUule  a  immlwr  of  Ittmis  nf  dwlurlutnco  of  circiilstion 
mid  mitritioii  vvhifli  nrv  caiuacd  liy  iltM>r(turti  of  the  nervitua  sysleiii. 
Such  HiBtiirliatnes  tuny  occur  in  any  [wrt  of  the  Ixidy.  Tliey  are  not 
to  be  ri^rdid  as  liistinvt  Hiseaaeg,  but  rather  us  symptoms  of  lesions 
in  tiie  peripht'ral  or  central  nervous  system.  Tlicy  may  present  tliem- 
selvcA  in  various  forms,  as  hy|)<T]i>mia  or  anicniia  or  instability  of 
vascular  t<iiic,  ax  atrophy  or  hy|K'rtrophy  or  disintegration  of  uoroial 
tiasuc.  Their  ootiside ration  canoot,  however,  be  aligned  to  any  pre- 
vious <U'pariini'iit  of  tbi»  volunte  iinr  i-elegated  to  vurioiiH  divisions  of 
it  ;  partly  het-au'it'  in  some  case^  tbt-y  arc  Ut  W  irai'ed  lo  Itwitnifi  of  the 
svmpalhetic  system,  not  elsewhere  considered  ;  partly  because  of  our^ 
ignorance  as  to  the  exact  location  in  many  cases  of  the  lesion  of  which 
they  are  manifestations. 

It  is  not  possible  to  tJistingiiish  accurately  in  all  cases  Ijctween  the 
vas4t-tnotor  and  the  tropbic  neurosi^g,  fVir  while  in  many  fealurea  they 
are  distinet,  in  a  large  jiroportion  of  eases  they  oo«nir  toother.  J5nt 
it  is  not  possible  to  ascribe  all  troplilc  changes  to  vahciilar  disturljance^ 
nor  all  vaMO-motor  ehangt^s  to  a  defect  or  exc4-5s  uf  trophic  action. 
Hence  a  separate  tMinsldenilion  of  these  allied  subjects  most  be  given. 
It  is  always  tn  be  ntmembered,  however,  tluit  each  may  give  rise  Ui  the 
other,  anil  that  in  tluir  pathoKigy  they  are  closely  connected.  Vaao- 
motor  disturbances  nianifot  themselves  (1)  by  a  dilatation  of  the  ves- 
sels, producing  redness,  heal,  and  rapid  metabolism  in  the  part  affected  ; 
or  (2)  by  a  contmcliou  of  the  vessels,  wuisinj;  pallor,  coldness,  and 
malnutrition  ;  or  (U)  by  an  altenialirm  of  rheae  c«^)ndili>>iLS  and  «tnf*e- 
quent  temporary  disturbance  of  function.  Tnjphic  distnrlianoos  may 
occur  in  consftpiencc  of  stich  increase  or  decrease  of  bloml-supply,  or 
independently  of  any  vascular  change,  causing  (')  »"  abnormal  pro- 
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duction  uf  tissue  !n  an  organ,  or  (2)  n  decreade  in  the  nizc  and  nam 

of  ita  ooiistitucnt  cells,  or  (3)  an  ncliml  degiMienitioii  of  tli«  (•Icnwi 
which  nijiky  it  up,  afu'r  wtiirh  tliwr  plnci!  may  bo  luken  by  anot 
kind  of  tissue.  Under  iill  tht^se  ctrcuintftaiiccs  the  fmiclian  of  the  [i 
affected  will  be  disturboU,  mid  !»ym[>toms  will  be  prDducwJ  which  m 
vary  with  the  tissue  or  orjpin  involved.  Heuce  a  general  t^msid 
tion  of  these  sympt<>ms  must  be  j^ven.  IJefore  proceo<Hng  Ut  a  detail 
cunsidurutinii  uf  thi'«e  neuntscs  it  in  iieccsjsary  to  review  the  physioU 
of  the  viisfi-tiioto''  nntJ  tro|ihiu  Hystems,  in  order  to  nuike  clear  i 
ntanner  in  wiiich  they  jierform  tlieir  funetions.  And  iniuniwh  as' 
patholojfv  of  tJK'se  aflV'ctions  is  best  uiider?t<w>d  by  oi>iiiparisun  \ri 
ex|>eriiiu'ntal  lesions  made  by  physiolopista  in  investigating  their  fui 
tioD,  it  will  be  treated  together  with  their  physiology. 

VASO-HOTOB   NEUBOSES. 

Physiology. — Ii<H-al  Vawulur  Tone. — -Slnee  ehnnp»s  tn   tbc  $a 
and  frequency  of  the  heart's  ucLion,  and  variutiuiis  iu  the  total  amoi 

Flo.  31  a. 
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TteB-motorKrrwtandGMiirlUiKVoinMuirlaf  tba  Artrriiloilna  Fm  (t)liub«rtk  ;  f\  n 
S,  Ta*»4aiilor  nt'rrr;  (J.  KaHKllitu,  fntiu  vtilitb  nerve*  Imir,  liliuitcd  U  IM  p<)4i)l  uf  Mnn«|o 
Ktenl  eaplUkrtes :  K,  Cthn  of  Kvcask. 

of  bloo<l  in  the  Ixxly,  affect  the  body  as  a  whole,  the  state  of  cii 
tion  in  any  one  organ  or  part  must  be  dependent  U|>tin  tlie  dvgrccl 
conlractioQ  or  dilatation  of  it^i  own  vesetela.     This  is  known  as 
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local  vascular  lone.  It  is  und«r  tlie  control  of  a  system  of  nerve- 
ganglia  with  their  eubservient  fibres  whieh  nre  found  in  the  mtdille 
coat  nf  all  artcriole.H  (Fig.  318).  The  energy  ex|>en<Ied  by  these 
giinglia  is  inanifeHteil  by  u  eontiUuit  nutdernte  txintrartiou  of  the  circular 
muscidar  coat  of  the  artcrv — u  eontmction  which  is  as  constantly 
opposed  by  the  dilating  Ibroe  of  the  bluod-pi-essu re  wiihin  the  vessel. 
An  exact  ci|nipoL8c  between  these  two  fi)rces  never  occiirH,  siure  each 
varies  o>nstaDtly,  but  in  a  state  of  health  one  never  iM-eouies  pcrina- 
iietitly  exeeastve.  CouAiderable  variations,  however,  in  the  local  vas- 
cular toue  are  frequently  observed.  Thus  each  orgun  is  influenttcd  to 
a  uer(siiti  degree  by  every  other,  sini^  au  increase  of  blood  iu  one  part 
roust  involve  a  decrease  in  all  other  (wrts,  the  total  amniint  of  blimd  in 
the  vessels  being  coustaut.  Alleration  in  the  heart's  action  is  felt 
more  quickly  in  some  organs  than  in  others,  and  thus  tlie  general 
bimxl- pressure  by  it^  variations  may  cause  secondarily  a  disturbance 
of  local  vaseiiliir  rone.  The  varintinns  now  under  cont^ideration,  how- 
ever, are  not  of  this  kiinl.  They  are  such  as  are  protliiced  by  influ- 
ences acting  directly  ujMin  the  gsmglia  in  the  vfssel-walls. 

Local  irritation  is  such  an  inHueiice,  and  it  may  excite  the  ganglia 
to  increased  activity,  «j  prwiiioing  a  contraction  of  the  vessel  and  cou- 
ser|Li«^nt  p;illor ;  or  it  may  siis|M!nd  the  artion  of  the  ganglia,  so  produc- 
ing a  dilatation  of  tlie  vessel  and  eonse<iuent  fltishiug. 

Another  influcniio  is  irritation  aitling  from  a  tlisiance  and  conveyed 
to  the  lowd  ganglia  by  nerve  fibres.  These  nerve  fibres  can  bedistin- 
gtiisbed  fntm  all  olfien  by  their  ntnieture,  being  iioii-Tneiliilliited,  and 
by  the  fact  that  they  have  an  indirect  course,  passing  from  the  central 
nervous  system  to  the  sympathetic  ganglia,  and  from  these  to  the  lix^l 
ganglia  in  the  vessels.  The  impul«'s  sent  along  these  nervt-s  may 
affect  the  local  ganglia  in  one  of  two  ways,  and  either  cause  contniction 
by  exciting  the  ganglia,  or  dilatation  by  itdiibiting  the  ncliun  uf  the 
gnnglin.  The  result  proiliiceil  hiis  deterndni'*!  the  names  given  to  the 
impulse,  to  the  fil)re  tratismitting  it^  and  to  the  ceutre  whence  the  im- 
pulse proceeds,  ami  hence  vaso^oonstrictors  and  vaao-dilators  are  dis- 
tinguished from  one  another. 

The  history  of  the  development  of  the  sympathdip  nervous  sys- 
tem as  well  as  \t»  gross  anatomy,  affords  tlistinct  proof  that  it  is  not  an 
inde[)endent  system,  as  Bichal  supjiosed,  but  is  closely  connected  in  ittf 
pliysiologtcal  action  with  the  spinal  cord  and  bmiu.  Impulses  which 
reach  the  symjiothetic  ganglia  from  a  distance  along  the  vasa>coustric- 
t<ir  or  vaso-dilator  fibres  originate  in  the  central  nervous  syjitem.  The 
nervous  mechanism  which  controls  the  local  vascular  tone  is  therefore 
a  complex  one,  cnnatsting  not  only  of  the  set  of  local  ganglia  connected 
with  larger  M'mpatbctic  ganglia,  but  alsii  of  centnis  iu  the  spinal  etird 
connected  with  higher  centres  in  the  brain.  The  brain-centres  in  turn 
are  complex,  consisting  of  an  automatic  nioelmnisni  in  the  medulla  r^u- 
lating  the  action  of  alt  the  subordinate  parts  Itelow  it,  and  uf  a  scries  of 
cortical  centres  whose  function  it  is  to  stimulate  or  inhibit  the  medul- 
lary mechanism.     It  therefore  becomes  evident  llmt  local  vascubr  tone 
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may  be  inodifitvl  by  Im-sil  iiuise^  actinij  on  the  j:;unglia  in  ihe  vessel— 

e.  y.,  cold  or  liwit ;  by  changes  in  the  sympathetic  ^iiig-tin t.g.,  tlw 

hypeneniia  of  tlte  fnce  iu  le^ioDS  of  die  ct>rvical  giiiijrHa ;  fay  rtdci 
ai'tion  thi-iiugh  the  »ptiml  tnjrd — r.  17.,  {mllur  jiinkIiicxhI  hv  pain ;  bjr 
reflex  action  tl^rong:h  tlie  ineihillu  obloii^ta  —  e.  y.^  glvot>sun»  ftilbv- 
!ng  Keiatii»  ;  or  by  roiiscioii^^  or  iiiii^iDt^rlniis  iinptilptes  roiiiiii;;  fn>ni  tbr 
cortex — e.  ff.,  tlie  bliisli  of  .Hbaine,  tlie  viuio-niotor  jiaralvsiit  of 
hemiplegia. 

Vaso-eoDstrictors.  —  Such  e.  mechanism,  however  complex  in  sinic- 
ture,  would  be  ejisily  couipreheiuItKl  if  the 'Hnistaiit  ninaitcF>laii))ii    -f 
enei^3*  in  the  niainteu:iiice  of  arii'riiil  lone  bad   it&  only  noiiroe  in  ih( 
action  of  the  hxal  gnnglta  in  the  vessels,  and  was  aflVcted  ou!v  «■«- 
sioiially  by  impulscA  from  a  distance,  ai4  ha.s  lieen    thus  far  supin^etL 
This,  however,  is  not  Ihe  case,  as  hatt  been  demonstrate*!  Iiv  a  series  of 
exiKTiments  beginning  with  iho  brilliant  restarcbes  of  <_')nuil«'  Bernari- 
Tht  clBssieal  exjuriments  nC  the  French  physio log;i(*t  Wfpu  made  npm 
the  gympallictic  cord  in  the  neck  of  a  rabbit.     DiviHion  of  this  wa> 
found  ta  produce  a  ditniation  of  the  v«*Blg  of  the  ear.      Trriiatioo  of 
the  jieripheral  end  of  the  dividinl  r»»nl  prochiced  a  o(;iitrurtiori  of  lb* 
vessels.     Division  of  the  spinul    nerves  connected    «*iili  the  oen-it-al 
synipnlbrtir  nnd  of  their  nnlerior  roots,  or  irritation  of   the  cut  ends, 
protliicetl  eflects  similar  in   character  to   those  caused    bv  division 
irritation  of  the  cervical  sym)>utlietic.     DeKlruction  of  the  spinal  cor 
in  the  lower  w^rvical  region,  or  division  of  the  cord  at  any  iiif^her  levi-f 
up  lo  the  mednllii,  was  followo<l   by  dilatation  of  tJie  vt-nsf  Is.      If  thi- 
segment  of  the  divideii  t^iitl  just  below  the  sci-tion  was   irritated   tlir 
vessels   cwntracted.       Destruction    of    the   medulla    at    the     ealanuift^ 
scriptortns  and  aU>ve  it  for  three  centimeten^  pnHliiix-d  a  general  dila- 
tation of  all  the  vessels  in  the  bo<1y,  but  division  above  this  level  had 
no  effect.     The  initial  congestion  produced  by  these  various  experi- 
ments was  nocnmjMinied  by  a  rise  of  tempemtnrc  in  the  port.      It  vnai 
followed  af^era  time  by  a  partial  recovery  of  vascnlar  (one,  wliiofa  was 
more  complete!  the  farther  the  division  frnni  the  local  ganglia.      TheM* 
facts  v;arninte<i  the  ennehisinn  lliat  the  energy  ex[H-n<led  by  the   local 
ganglia  In  holding  the  vessels  in  a  st^jte  of  conatant  nio<lerate  contnic- 
tion  is  derived  from  the  central  nervous  system,  primarily  from  tbej 
automatic  centre  in  the  medulla,  which  in  tnrn  is  reiuforr^d  by  each 
of  the  secondary  centres  in  the  spinal  cord  and  sympathetic  ganglia  ; 
and  alsT)  that  while  the  mwlidlary  centres  control  the  entire  btkly,  the 
cord  and  synipaihetie  centres  contml  only  those  jMirts  with  which  they 
are  especially   related.      In   onler,  (lierefore,  lo   the   maintenance  of 
normal  vascular  tone  the  local  ganjrlia  most  lie  intact,  and  they  must 
he  iu  oonuection  with  the  sym|>atlietic  ganglia  ;  these  mtist  Iw  active, 
and  must  bo  coimecte<!  with  the  spinal  cord  ;  the  cord  must  be  normal, 
and  its  tracts  from  the  medulhi  must  be  ca|)ahle  of  comliiclion  ;  the 
rocdnllary  centre  must  be  active,  and  not  hindered   or  spurml    ity 
cortical  impntses  of  a  conscious  or  nneonseions  nature.     Any  injnrr 
to  one  or  more  of  these  part^  will  produce  a  vascular  dilatation  bv 
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interforiiig  with  the  tmiisiiiUiiioii  of  ViiHo-oonstrictor  impulses  from 
witliiti  (Hitwfird,  uikI  imy  irrltiilloii  fif  oiio  or  mure  of  theso  parts  may 
cause  ii  ntiilnu^tioi)  f)r  the  v(!s^*ls  by  innruiLsing  lIu>  iHirmnl  stimulus 
scut  to  the  liHutl  ^iit;lia  hy  the  vasu-oinstncturs. 

Vaso-dilaton.  —  The  action  thus  far  (ryiit^idprtil  Itas  been  wholly  of 
a  vnso-constrintor  kJud,  and  the  dihilatiDn  which  liiu  Ix^cn  mentioned 
has  been  (liie  to  cessation  of  the  eon.siri(!tor  energy  normally  (Kw*tinp 
outward.  This  may  be  terme<l  a  passive  dilatitiun.  It  ia  the  kind 
|ir(Htue(^^l  by  division  of  any  one  of  the  !Dyni{)»tlielic  ganglia  or  cords. 
But  fiirtlit-T  experiments  have  shown  that  another  kind  of  dilatation 
may  Ix-  prtRiuwil,  tniceable  not  to  a  mere  ce-ssatioii  of  yju^irietor  im- 
pulses, but  to  ail  impulse  of  a  positive  kind  sent  to  the  XoeaX  f^n^lia 
and  resulting;  in  a  sudden  suspensiou  of  tlieir  activity.  Such  au  im- 
pulse is  realty  an  inhibitory  impulse  arrcstinf;  the  action  of  the  gun;;lia 
in  spite  L>f  the  continued  stimiihis  sent  to  them  from  tlteoentnd  nervous 
system.  Its  n'sult  is  a  dilatation  of  the  arteries,  produced  by  the 
bKHid-i)ressure  within  tliem,  wliieli  may  be  turned  an  aetive  dilatation. 
Tliat  vaso-tlilators  act  by  inhibiting  UmtuI  ganglia  whieh  eanst;  eonljrac- 
tioa,  is  now  accepted,  e9|»eoially  since  it  is  found  that  such  inhibitory 
activity  is  constantly  displayed  by  other  parts  of  the  nervous  system, 
anil  is  competent  to  explain  the  facts.  The  active  dilatation  produced 
by  the  inhibttioD  of  the  action  of  the  local  {ganglia  is  therefore  to  be 
elearly  distinguiilied  from  the  pasaive  dilatation  caused  by  the  cessa- 
tion of  uorii];il  iniiic  impulses  sent  to  them  from  higher  ct-utres.  The 
former  is  a  positive  active  vasit-dilalor  phenomenon.  Tht^  latter  is  a 
negative  paralytic  vaso-cm stridor  phenomenon.  The  former  is  more 
etTeeiivc,  the  dilatation  iM'ing  greater  iu  degree  and  more  permanent 
than  the  latter,  aud  resembles  exactly  the  dilatation  proditeed  experi- 
mi-nlaliy  by  exhaustion  of  the  activity  of  the  local  ganglia  by  over- 
stimidattot]  of  the  constrictors. 

Au  trnjMirtjiut  [lolnt  id' ctotstrast  winch  Itas  been  establishctl  l>etween 
vaso-cxtHstrictor  and  vaso-dilator  impnlses  is  that  while  the  former  are 
ot>n.staut  the  latter  are  intermittent,  Heniw  they  cannot  be  reganled 
as  op|K)nentd  of  one  another.  In  a  normal  i|uies<.>ent  state  vaso-uon- 
strictor  enei^y  is  always  being  auppliwl  to  omnteract  the  continued 
intraviwonlar  pressure  ever  renewetl  with  the  cardiac  systole.  The 
vaso-dilatorsare  inactive.  In  an  oi^n  thrown  into  functional  ootJvity 
an  increased  flow  of  blood  at  once  takes  phio(%  pn)|Mirtiona(e  lo  the 
work  lieing  done  by  the  organ.  iSiich  a  functional  hvperajraia  might 
be  producwl  cither  by  a  cessation  of  constrictor  impulses  or  by  an  in- 
liibition  of  their  efiK'ts.  It  is  by  the  latter  means  and  through  the 
vaso-dilators  that  it  is  produced,  and  tt  is  prolwbty  the  chief  function 
nf  the  vaaoKitlator  nerves  to  regulate  the  blood-supply  in  accorrlaDoe 
with  the  neeil  of  a  part.  For  this  reason  these  nerves  have  beeJi  siip- 
[tosed  to  |iass  with  the  motor  nerves  to  the  niusc;lcs.  As  few  organs 
exist  without  a  [Mjssible  use,  it  tti  probable  that  vasu-<lilators  |>ush  to  all 
parts  of  the  body,  aa  Vulpian  asserts,  though  they  have  not  been  demon- 
strated in  every  organ  or  every  part. 
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Like  the  vas<»-constriclorft,  the  viiso-^Jilators  can   be  tmced  to  (hf 
Bpinsil  c«n],  ami  tbcir  cetitrt's  there  are  giivi-rnetJ    by  a  f^cnbral  cenii* 
iu  tilt'  medulla,  wliicli  in  turu  may  be  afTectud  by  iniputseb  from  dv 
cortex.     A  destructive  lesion  in  any  jwrt  of  the  vaso-dilator  ^iv^t-a 
does  not  prtniuce  as  luarktKl  effecta  us  one  involving  tin-  viuiti-coii-K. 
tor  system,  since  the  symptoioa  of  such  a  lesion  will  odIv  apjHtir  wl-i'i 
the  vas»>-dilator«  are  ealK-d  into  play.      When  the  vn:4(>-<]ilator  mn' 
to  the  suhmuxillary  gland  \a  out,  no  change  is  olieu:-r\*c<l  until  hx  smv 
sajnil  .siilisUnce  put  in  tiie  inoiith  its  rnnelion  ehould  be  excitf^l,  wha 
t]ie  }^lund  is  no  longer  tuund  tollush  with  blood  as  in  the  normal  tttatc. 
It  ia  by  uieauii  of  the  vaso-dilaturs  that  eretiile  organs  beooine  ettgorgni 
with  blood.     Eckbard  has  shown  the  nervi  crigentoM  of  tlie  penis  1"  V 
VQSo-dilator  nerves.     If  they  are  destroyed,  the  or)*ans  will  not  rt^pond 
to  the  wonted  stimulus  —  a  symptom  whiirh,  however,  would   onlv  ^t 
noticed  at  intervals.     An  irritative  lesion  of  the  vaso-dilutnr  system 
may  pnKluee  permanent  congestion  i)f  an  oi^n  or  part,  but  thietscvm-* 
to  be  rather  more  rare  than  a  congestinn  from   ]HiralvMiM  of  the  eon- 
strictoni.     It  is  seen  in  injuries  of  the  peripheral  nerves. 

Origin  of  the  Vaso-motor  Nerves.  —  The  exact  mnrsc  of  the  vuo- 
cou^trieto'r  and  va^^i-dilutur  nerves  hoB  been  traced  from  various  port* 
into  the  central  nervous  system  by  the  earefnl  ex[K>rinients  of  Dm&tre, 
Morat  and  by  Gnt<kell.  It  i^  now  <-slublislKHl  that  they  exi^t  as  minh 
rate  nerves,  allhnngli  they  often  run  tiigether,  and  (hat  they  usually 
enter  the  spinal  conl  at  (liR*erenl  levels. 

If  the  various  hpinal  nerves  be  cut  singly  from  above  duwnwanl« 
and  the  eflL>et>«  nnted,  and  if  the  peripheral  ends  be  irritated  and  die 
effects  noteil,  and  if  with  proper  care  the  results  be  analy9H.>d  and  com- 
piireil,  !l  will  l>e  fuund  that  the  anatomiejil  eonneetions  of  tiie  ^ce- 
nient^i  of  the  !<p>nal  c(in1  with  the  sytnpathetie  giinglin,  whit-h  are  m* 
evident  at  eiieli  level,  an.-  not  the  ones  by  which  pbysiologiral  ioipi)|$rs 
pass  out  at  that  level.  The  vaso-oonstriotors  of  the  head,  whieh  can 
be  traced  to  the  superior  cervical  ganglion,  do  iKvteome  from  the  upiKT 
ervieal  region  of  the  coi'd,as  nii^ht  be  supposed  from  the  eiinneetion» 
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of  that  ganglion,  but  from  Ihe  first  three  dorsal  nerves.     Tlu'v  reach 
the  ganglion  through  the  tiymiiatlietie  cord  in  the  neck,  liaving  trav- 
ersed the  inferior  cervical  ganglion  on  tlie  way.     Tltere  are  voj^h-cua- 
strictors  iu  the  cranial  cavity  which  accompuny  tlie  third,  fifth,  sieventh, 
ami  twelfth  nerves  to  the  eye,  face,  and  mouth.     It  is  still  undecided 
whetiier  they  originate  in  the  cord  and  medulla,  issue  in  (he  spinal 
aeccftsory  nerve,  and   with  it  enter  the  cranium  (Gaskell),  or  readi 
those  nerves  by  way  of  the  luirotid  and  vertebral  plexus  froni  (he  infe- 
rior ctTvieal  gangliiii)  (Dnsire  and  Mitral).       The  vaso-coastrieiora  of 
the  arm,  which  can  Ik*  tniwd  to  the  inferior  ticrviral  and  upper  thomcic 
ganglia  and  to  the  thoracic  sym|Hillie(ic  conl,  are  derived   from   the 
seven  upper  dorsal  nerves.     It  is  true  that  division  of  the  roots  of  ibe 
brachial  plexus  oauaea  a  slight  dilatation  of  the  vessels  of  the  arm,  Init 
this  is  so  much  increased  when  the  dorsal  nerve-roots  are  divided  iluit 
it  is  evident  tliat  it  is  through  tbera  that  the  constriotor  fibres  chleBy  ^lass. 
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The  vaso-oonstrKitors  uf  the  leg,  which  can  he  traC4Ml  into  the  fteooml 
and  third  Itiiuhar  gangUa  and  himbar  sympalheliu  cord,  arc  derived 
from  tlie  tivf  lower  dursal  and  (irst  liimlwir  nerves,  and  unly  join  tiie 
crural  and  Kciatio  nerves  after  passing  through  the  abdominal  sym- 
putiietic.  The  thoracic  viscera  are  probably  supplied  partly  through 
the  branches  of  tho  inferior  cervical  and  thoracic  ganglia,  and  jMirtly 
through  the  pneiimngastrio,  the  latter  statement  being  disputed  by 
GaKkell.  The  abdominal  viscera  are  snpplied  [lartly  thnmgh  the 
splanohiiio  nerves,  which  are  made  up  of  fibres  inning  from  the  cord 
in  the  fifth  to  the  twi:?!tXli  donwd  nerves  inclusive,  and  partly  thnnigh 
the  pueuiaoga.strio.  Thus  the  dorsal  n-gion  of  the  cord  is  the  origin 
of  the  majority  of  vaao-const^ic^1^  fibres  in  the  body. 

The  origin  of  the  vaso-dilators  Is  also  to  be  traced  to  the  dorsal  oord. 
The  vaso-dilators  of  the  huoco-facial  region  anac  from  the  second  to 
tljc  fiflli  dorsHl  nerves,  wliencie  they  jxiss  to  tlie  (irwt  thoracic  ganglion, 
and  thence  by  the  aiinulus  of  Vieusseas  into  the  cervical  syni pjithetic 
csord.  Those  of  the  eye,  head,  and  ear  come  from  the  same  ganglion, 
but  have  their  spinal  origin  in  the  eighth  cervical  and  first  dorsal  nerves. 
Those  of  the  arm  are  traced  into  the  upper  thoracic  sympathetic  cord, 
which  they  reach  from  the  five  upper  dorjyil  and  last  cervical  nerves. 
Those  of  tlie  leg  are  traced  to  the  first  and  second  lumbar  ganglia  and 
the  lundmr  i*ym|Kilhetic  cord,  which  thi^  reach  fmni  all  the  dorsal 
nerves  from  the  sixth  downwanl.  Ga-kcll  holds,  however,  thai  the 
vasi ►-dilators  of  the  extremities  pass  out  of  tlie  oord  iu  tlie  cervical 
ind  lumbar  plexuses  and  accompany  the  cere bro -spinal  nerves.  The 
i-dilators  of  the  thorax  and  abdomen  arc  siip[K)sed  to  jiass  in  the 
pulmoiinry  plexus  and  splanchnic  nerves,  but  this  is  not  yet  fully 
dett'rmincd. 

Gaskell  believes  that  vaso-motor  nerves  can  be  distinguished  from 
motor  and  sensory  nerves  in  the  spinal  ncrvc-nM»(s  by  the  Hraallncss  of 
tlieir  calibre.  lie  tinds  such  line  fibres  only  in  the  spinal  nerve-roots 
between  the  seoond  dorsal  and  second  lumbar  segments  of  the  cord  (in 
the  dog),  and  in  the  three  up^ier  roots  of  the  spinal  accessory  nerve. 
Amiiniiiig  to  hi^  account,  the  vnso-coustricturs  issue  from  the  spinal 
cord  in  both  anterior  and  posterior  nerve-roots  as  medullateil  fibres, 
and  pass  to  the  sym|Mithet)c  ganglia  lying  on  the  verlelme  (pr(.)ximal 
or  lateral  ganglia) ;  there  they  lose  their  medullary  sheath,  and  either 
end  in  cells  whence  new  fibres  issue,  or  more  probably  pass  directly 
onward  as  non-mcdullated  fibres,  having  a  connection  with  the  imi- 
polar  cells  of  the  ganglia  only  for  purpt^tses  of  nutrition.  The  number 
of  fibres  issuing  from  any  one  ganglion  is  much  greatiT  than  the  num- 
ber entering  it  from  the  cord  ;  hence  it  is  supposed  that  each  medul- 
late<l  fibre  ifplibi  up  into  a  group  of  non-me<iullated  fibres;  which  is 
possible,  as  the  researches  of  Kanvier  have  shown  that  each  axis- 
cylinder  is  ma<]e  up  of  numerous  fibrils.  I^eaving  these  ganglia,  tlie 
nerves  pass  either  to  the  second  series  of  ganglia  (distal  or  collateral 
ganglia),  whence  they  issue  in  plexuses  to  enter  the  veesels,  or  to  the 
vessels  directly,  where  they  divide  in  plexuses.     It  is  In  the  meshes 
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of  the  pk-xns  that  tlie  liKal  pinj^lia  ol'  tltp  venji'iiI-waJIw  an'  !*■ 
va.Mi>-tlilau»rrt  are  tliouglit  to  (JiHer  fn>in  lint  v.^.>>«>-t^)iiNi  rictor-  : 
directly  to  the  <li:<[Hl  ganglia  a.-*  mediilUted  tibrt-K,  not  bt.'iii|{  cunDcrM 
in  any  way  with  tl>o  pnixirniil  gan>;;lia.     Gu.slcc]l  mukt^  mi  ^liUcinn 
reganiing  tiieir  limits  of  origin  fnjni  llir  ctjrd,  except  to  stHli*  tliat  tk 
nervi  erigfiites  issue  with  the  »a(*ml  nerves.      He  a^rof-H  with  ilif  virt 
that  llie  vasiMiilaUirs  at't  as  ii)hii>itory  nerves   upon   tiu*  local  ismeln 
Vaso-motor  Reflexes.  —  Thus  far,  reference    haa    Xhs^h  duuIc  ouIv  i» 
fibred  whus«  (lireeltou  of  traiiiimiiiHiuu  is  ceutnTugnl,  ]in<]  wbiwe  exit 
from  the  Hpinal  cord  is  by  the  anterior  nerve-routs.      There  air  niHff 
fibres,  however,  through   whieh  c^'ntripelal   impiilr^rs    p;ui$i,  and  ibe* 
enter  the  spinal  e^ird  with  ihe  piistcrior  nervt'-riM>tH.      Tlui  fundioflf/ 
these  fitires  !»  to  transmit  sensor)-  impulses  inward  tn  ri>flL>x  centre^  asd 
thus  set  ill  aetiiui  motor  meehtiuisms  of  a  vaso-coust  rictor  or  diUitir 
kiiiil  whose  eflecta  are  proiluocd  at  the  periphery.      There  art-   ilwrt- 
forc,  vaso-mijtor  reflexes,  as  well  as  skin  and  teudfin    rcflpxtw   whow 
centres  are  in  the  spinal  cord.     'I'liem^  reflex  aots  niav  l>e  cxcilt^  tif 
impulses  reaching  the  centre  not  only  through  the  vaLo-nuttor  c«iitn> 
petal  uerves,  hut  also  through  the  m'nsory  nerves  nf  the  oerelirrw>tiitii] 
system.     The  elfeiit  of  changes  <»f  teniiK-niture  on   the  cireiilailuii  io 
the  skin  (if  the  right  liund  he  phingii'd  id  oold  water  tlifre  is  a  full  of 
teuipi^nittire  in  the  left  hand),  tfie  effect  of  pain  upon  tiie  coh>r  of  the 
face  and  the  size  of  the  pupil,  the  red  check  on  thi-  aiTeotcd  Mde  in 
pneumonia,  the  occurrence  of  glycosuria  during  sciaiien, art-  all  in- 
stances of  such  reflex  acts.     Many  vaso-motor  affeotinns  an*  prtxiuftd 
by  irritation  causing  reflex  eflfects  at  a  distance  from  the  seat  of  irrit^ 
(ion — a  fact  always  to  t>e  kept  in  mind.     The  utility  of  eounter-irri- 
tation  to  the  surface  in  diseafies  of  the  internal  orgaus  is  explniuMl  hv 
supposing  that  vascular  changes  arc  produced  In  those  ot-jr-ans  (hromrh 
reflex  mechanisms  set  in  action   by  the  local  irritation.       While  some 
of  these  reflexes  may  have  their  central  mechani^^m  in  the  local  inmidb. 
it  is  probable  that  the  majority  are  to  be  traced   to   the  J^^iMnal    ivinJ 
It  is  believed  that  the  sympathetic  ganglia  are  not  tlie  scat  of  reflex 
centres, 
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Since  the  vaso-motor  nerves  are  connected  almost  exchisively  M'ilh 
the  dorsal  portion  of  the  ttpinal  cord,  it  is  very  nalund  to  conclude  that 
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hyp(>lhesis  has  Uwii  arlvanced  by  Jaeiiboviicli,  niiii  strongly  nrgdl  by 
Gai^kell,  l)mt  the  cells  of  llic  vesicular  colitniii?  of  Clarke,  which  ure 
peculiar  tu  tliU  regioD,  are  the  seat  of  theite  n-flex  niechaiiiptrart.  This 
hypittheitii*  gains  aorae  sujujort  from  the  jMitliology  of  syrinfp>-myelta. 
In  this  (liseatie  the  gray  matter  Hurnmiiding  tlie  wntral  cjiniil  and  the 
vesicular  mliimiis  is  destiwed.  The  ohamcteristio  symptoms  are 
vaso-niotor  atnl  tniiihic  disturbances,  i-onsisling  of  chaiip-s  in  the  vas- 
cular tone,  changes  of  loeid  tempenitnre,  and  various  eruptions,  id  some 
cases  going  en  to  ulceration  in  the  skin  and  muciuis  uiemhmues.  It 
is,  however,  undecided  whether  the  vaso-niotor  centres  of  the  oord  are 
limited  lo  the  columns  of  Clarke,  or  are  sitiialcd  in  the  gniy  matter 
siirniuncling  the  ceutral  cjinal,  since  hiith  iheise  jtarU  are  destroyed  In 
this  disease.  That  IJipy  are  nut  locate<I  in  the  anteri<ir  or  posterior 
gray  corium  is  dotonuinMl  by  the  fact  that  dis«ai8es  limited  exclusively 
to  these  iire;ta  do  not  cause  va-so-niotur  diaturbances.  The  situation  of 
the  various  reflex  centre*  for  the  various  part?  of  the  Ixxly  is  at  difTcr- 
ent  levels  of  the  cord,  as  has  been  determined  by  the  exiwrimenta 
already  cited  to  establish  the  level  of  origin  of  the  vaso-motor  nerves. 
The  exant  location  of  the  vnso-constrietor  and  vaso-dilator  retlcx 
centres  fiir  definite  jmrtjs  is  yet  to  be  a«(*ertaine<l. 

Vasomotor  Tracts. — These  reflex  centres  are  conncotcfl  'with  the 
medulla  by  tracts  which  lie  in  the  lateral  columns  of  the  spinal  cord, 
although  It  ia  not  determined  in  which  part  of  these  ooltimns.  It  is 
not  |«>ssibleas  yet  to  separate  the  oonstrietors  frtun  the  dilators  in  this 
tract,  nor  to  determine  whether  it  tmnsinits  impult^s  in  b^ttb  directions 
or  only  from  above  downward.  Nor  is  the  course  of  nwioelating  fibres 
between  reflex  centres  at  different  levels  known.  In  c-nsi-s  of  trans- 
verse myelitis  thcoontn>l  of  the  medulla  is  removed  from  the  vascular 
centres  below  the  IcsitMi,  luid  the  lack  o^  vascular  tone  seen  in  the 
paralyzed  hmbs,  together  wich  the  susceptibility  to  local  irritation,  is 
the  result  of  this  division  of  the  vaso-motor  tracts. 

MedoUary  Centres. — It  has  been  stalecl  already  that  a  general  vaso- 
moti)r  eentre  with  both  conatrietor  and  dilator  powers  is  situated  in 
the  nicdiilla.  Thi^  lies  in  two  divisii>ns  on  each  side  of  the  mid<lle  line, 
in  or  just  beneath  the  floor  of  the  fourth  ventricle,  from  the  calamus 
seriptorius  up  to  the  level  of  t)ie  sixth  nerve-nucleus.  Each  division 
governs  the  vascular  tone  of  its  own  side  of  the  body,'  and  lesions  in 
its  region  in  man  prod  ice  unilateral  vaso-motor  symptoms.'  This 
centre  can  be  excited  to  reflex  action  by  strong  irritation  liK-iiIly  or 
through  the  bltHid,  in  which  cum;  a  gencnd  constriction  or  dilatation 
of  the  vessels  of  the  entire  body  will  ensue.  It  seems  probable,  how- 
ever, that  the  general  centre  in  the  medulla  is  made  up  of  a  number 
0?  special  centres,  each  of  which  governs  a  definite  set  of  organs.  The 
vasctdur  tone  of  the  thoracic  sikI  abdominal  viscera  is  certainly  regu- 


* OwHJanilcnw,  Arh(riu-n  ausd.  PbyBiol.  InstiL  zu  Lijipsift,  1871. 
*M.  A.  Starr.  "Sc-nwry  Tract  in  fccnlml  Nervoua  S^em,"  Jowu.  Iftrv, 
Di*.,  Jul/,  1884,  pp.  3B6-.10K, 
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Uted  b_v  a  series  of  such  centres.  Brown-S^u 
piv>ducetl  bemorrhages  in  the  lungs,  pleura,  sto: 
kidneys  at  difierent  times  by  destructive  lesions 
the  well-known  experiments  of  Bernard  in  whicli 
medulla  \0cs3X  bypenemia  of  the  liver  or  kidDejrs  vi 
glyci^suria  or  polyuria,  i-ontirm  this  view.  Lesic 
man  produce  similar  effects.  Charcot  has  sho^ 
hemorrhage  ecchymo7«s  may  be  found  in  the  S1 
endocanlium.  and  that  pneumonia  is  especially  Ire 
alyzeil  side.  Pe  J'^nge  '  has  been  able  to  collect  1 
betos  mellitiLS  in  whioh  a  lesion  of  the  medulla  (h« 
was  found  after  death  :  aud  Flatten*  has  proven  ti 
ilar  lesions  in  dialxnes  insipidus.  The  coDnection  1 
the  liver  and  kidneys  has  also  been  traced.* 
tains  a  sj»eeial  centn?  for  the  vaso-motor  ner\'es  of 
are  in  the  domain  of  the  splanchnic  ner\"es.  Tl 
reHeily  by  impulses  reaching  it  through  the  deprc 
fn.im  the  heart ;  S(t  that  when  that  organ  is  overt 
relievoil  by  a  full  of  arterial  pressure  produced  1 
abdominal  voss*ls.  AVhether  the  connection  of  tfa 
centres  in  the  semihmar  ganglion  which  preside 
vessels  is  made  by  way  of  the  spinal  cord  or  by  w 
gastric  nerve  is  still  nndctermiued,  though  the  rei 
favor  the  tormer  view.  Gastric  and  intestinal  distur 
pnidueed  by  ner\-ous  lesions  in  the  medulla,  but  wh« 
vascular  changes  is  uncertain.  The  vomiting  of  mi 
the  large  watery  evacuations  which  accttrnjiany  mei 
ety,  as  well  as  the  jxilyuria  assticiated  with  menta 
ascribed  to  irritalinn  of  l(K'al  ct-ntres  in  the  med 
gastro-iiitestiiial  and  urinary  organs  by  impulses 
cortex  alxjve.  The  spleen  is  under  the  control  of ' 
since  section  of  tlio  splenic  bninehes  of  the  send 
prmliice  a  gr^-at  eidargement  of  the  organ,  and  irrit 
of  these  branches  will  pn)dnce  nrntnu-tion.*  The 
tains  a  vaso-<liIat<>r  centre  for  the  erectile  tissues  of 
irritation  of  which  by  mental  action  or  local  dise 
to  pass  to  the  ncrvi  erigentcs  by  way  of  the  spina 
a  flow  of  bh^Kl  to  the  parts.  Ahhough  a  centre  h 
exist  controlling  the  circulation  in  tlie  lungs,  whose 
supposed  to  explain  the  occurrence  of  sudden  pulm 
out  other  known  cause,  no  definite  facts  rcg-anling  it 
the  action  of  the  heart  is  mulcr  the  control  of  the  n 
well  known  to  refpiire  more  than  a  mention.  Tin 
nervous  control  of  the  heart  cannot  1m?  discussed  he 

»Arch.  f.  Psvfh.,  xiii.  'Ibid. 

'See  Tvmn,'  "  DiatH-tw  Mi-llitiis,"  Pepper's  S^■rttem  of  M< 
Eden,  "DiaK'tes  InsiijiduH,"  ibitl.,  vol.  i.,  p.  30. 

*  TarcliannlT,  I'flugtr'H  Arch.,  viii.,  p.  97;  Kut«s  ZMscoHCii  c 
Tol.  i.,  p.  '22.'). 
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Wliile  these  mcduUiin*  centres  are  certainly  influenced  by  impulses 
reacliin;^  tbera  fnun  the  cerebral  bemisphcrcH,  as  is  evident  from  tbe 
V!iS()-imttor  »)ympti>ms  produci-d  by  mental  action  — •  e,  //.  pallor  from 
fright,  blushing,  etc —  it  is  impossible  to  slAte  in  wh^tt  portion  of  the 
hemispheres  in  man  the  higher  vawvraotor  oentres  He.  Enlenburg 
and  Landois  locale  tliem  in  the  niutnr  area  in  animals.'  They  are 
certainly  beyond  wjntnjl  uf  the  will,  and  are  wholly  n-flex  in  their 
action,  n  purely  mental  act  in  this  case  being  the  excitant  of  a  purely 
physical  result.' 

PathogeDesis.  —  From  thiH  review  of  the  physiology  of  the  vaso- 
motor system  it  becomes  evident  tfiat  disturbances  of  vascular  tone 
may  Iw  pnxlncHl  by  many  dtffenMit  «nise»  acting  upon  many  variouK 
parts.  They  may  be  duo  to  local  affectinns  of  the  part  in  uliich  the 
sympt^ims  are  present,  as  in  the  case  of  erythema  aller  burns  or  front- 
bite,  or  conije^tion  of  any  organ  after  injury.  They  may  \)c  due  to 
affectiont}  of  the  vaso-molor  nerves  passing  to  the  [lart  ailected,  as  in 
the  case  of  vascular  changes  due  to  peripheral  nerve  lesions.  They 
mav  be  due  t«  affections  of  the  svmpathetic  ganglia  connected  with  the 
part  aiferted,  as  in  the  case  of  migraine,  sudden  flushing  of  one  ear, 
certain  cases  of  polyuria,  and  Biiseclow's  disease.  They  may  be  due 
Ui  lesions  in  the  spinal  cord  nfTfcling  the  vaso-molor  ceiitnw  or  com- 
prewiug  the  nerve-roota  on  their  way  to  and  from  the  sympathetic 
ganglia,  as  is  the  case  in  the  various  forms  of  myelitis  and  in  Ilayaaud's 
di-sease  or  symmetrJail  gangrene,  and  Jn  meningitis,  tnmors  of  the 
cord,  or  Pott's  disensr.  Tbev  tiinv  also  lie  raiiised  by  such  conditioDs 
in  the  conl  as  cut  off  the  va.so-in<it<ir  centres  from  tlie  medullary 
centres,  such  as  transverse  myelitis  from  compression  or  traumatism. 
They  may  be  due  to  lesions  of  the  medulla  oblongata,  as  is  seen  in 
some  cases  of  iiolynria  and  glycoi*nria,  and  in  oases  of  universal 
erythema  following  acute  fevers.  They  may  be  due  to  diseases  of  the 
cerebral  liemi spheres,  as  is  evi<Ient  frtim  the  vaso-molor  symploiua 
occurring  in  hemiplegia  and  hysteria.  Finally,  they  may  bo  of  a 
reflex  origin,  dependent  upon  some  obscure  source  of  Irritation  in  a 
part  quite  ilisfant  fn»m  the  region  in  which  the  symptoms  appear. 

Diagnosis.  —  The  diagnosis  of  the  seat  of  the  let^ion  in  maivy  cases 
of  vaso-motor  neurosis  may  be  made  if  the  organ  or  the  exact  limitation 
of  the  area  afflicted  he  ascertained,  and  the  history  of  the  case,  together 
witli  the  eoui-urrent  ^lyniptoms  of  other  kinds,  \te  oonsidere<l.  Tu  some 
cases  no  organic  cause  rain  l>e  fbund^  and  iu  these  a  reflex  cause  shimld 
l>e  diiiyentlv  nearched  for. 

Symptoms.  ^  A  vaso-raotor  affection  may  manifest  itself  either  by 
a  spasm  or  a  |>aralysis  of  the  vessels.  In  angiospasm  the  part  affected 
becomes  pain,  and  irritation  no  longer  causcs  a  voso-motor  reflex.     It 

■Arrli.  t.  Vnlh.  Annt,  IVI.  Ixviii..  p.  246. 

*  In  n'ldition  to  (he  nrticlr*  nlr«idv  cited  the  reader  b  referred  to  Landois^s  Phywol- 
opy,  to  DuvHra  article.  "  Va-wt-molPurB."  in  the  Dii-tianniutv  dp  MtMtKine  etdeChir- 
urtflo,  vol.  xxxriii.,  for  »  ■mniinury  i>f  i-iiMi-mol<>r  p()7«k>l«^,  snd  tty  Owhardt'i 
"  IVber  .\nRi(HnwirpBen.*'  Vulkiniarvn's  Suinnlani;  luin.  Vortrijo',  No.  SSCW,  tai  to 
Gukcll's  rcscnnctus,  [Mililishci  In  the  Jmtnul  of  Ph^vlolo^,  1S86. 
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looks  ehriinken,  and  if  the  skin  over  it  is  loose  il 
folds  or  shrivelled,  preseDtiog  the  appearance  se 
long  immersion  in  hot  water.  The  lack  of  blocx 
the  processes  of  metaboliam  which  are  normally 
condition  contmues  this  may  result  in  such  a  dist 
that  ulceration,  or  even  gangrene,  may  ensue 
combined  with  the  cessation  of  metabolism,  pro« 
perature  in  the  affected  part,  which  is  then  more  < 
temperature  of  the  air  thun  in  a  normal  stale,  so  1 
is  very  liable  to  cause  freezing.  These  coitditioDi 
au  impairment  of  function,  so  that  if  tho  aflectit 
extremities,  as  the  fingers,  they  are  soon  renderec: 
diffUi  morliii  has  been  applied  to  this  state.  In  th 
angiospasm  causes  cutis  anseriua,  pallor,  numbr 
ausesthesia,  and  analgesia.  If  it  occurs  in  a  lin 
are  imperfectly  performed,  and  in  time  the  nutr 
may  be  so  impaired  as  to  produce  atrophy  and  pa 
lead  to  gangrene.  Nothnagel  has  recorded  *  five 
which  the  pain  produced  a  reflex  spasm  of  the 
which,  persisting,  resulted  in  partial  paralysis,  a 
temperature,  pallor,  and  sensory  disturbances, 
sudden  appearance  of  circumscribed  imtches  on 
arms  of  washerwomen,  in  which  there  is  a  pallor, 
anffisthesia.  These  may  be  limited  to  the  distr 
nerve,  and  may  be  accompanied  by  trophic  affectii 

Spasm  of  the  veins  may  occur  as  well  as  of  tl 
pendently  of  them.  In  the  latter  case  the  blood 
the  capillaries.  The  part  will  then  be  blue,  swol 
painful ;  the  temperature  will  be  lowered  by  in< 
heiit,  and  all  the  sensations  and  functions  be  impai 
degree.  If  this  continues,  nutrition  may  suffer,  i 
grene  develop,  which  will  take  its  course  and  lead 
of  the  part.  Grainger  Stewart  has  described  such  i 
in  both  hands  and  feet.^  It  may  be  likened  to  a 
naud's  disease. 

Angio-paralysia  is  more  frequent  than  angiospa 
eltlicr  to  paralysis  of  the  vaso-constrictors  or  to  ex( 
dilators.  It  shows  itself  by  a  bright-red  or  mottlt 
skin,  and  increase  of  local  temperature,  and  mor 
nutrition,  together  with  an  increase  of  secretion  if  1 
a  mucous  membrane,  and  an  increase  of  sweat  if  it 
latter  case  an  increased  sensitiveness  to  changes  o 
jective  sensation  of  heat,and  hypenesthesia  and  hy| 
The  hypersesthesia  on  the  paralyzed  side  which  is 
plegia  spinalis  is  ascribed  to  the  vaso-motor  pi 

*Apch.  f.  PSvch,,  V. 

•Weifti,  "SymmctrischeGanKmn,"  Wiener  Klinlk,  188 

'  Gninger  Stewart,  An  Introduction  to  the  Studjr  of  Nerr 
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symptoms  mon  f^ivo  placo  to  otlicrs.  The  ilUatntion  of  tho  vcfHcli^ 
which  nt  first  ciiiisi- 1  an  iiK'rt_'!i-'stHl  (lnw  <>f  hltMiil  In  [lie  [wrt,  product's  a 
sluwiii^  of  the  bloixl-ciiriTiit  id  the  |w»rt,  jusl  iw  a  river  runs  less  rapidly 
where  it  becomea  wUler.  The  slowing  of  the  eurreiit  in  (he  skin 
atlowd  of  a  mori!  ooiiiplctc  cooling  of  the  part  na  the  nidiatinn  of  heat 
aiul  the  eva|)onitton  of  moisture  are  increase)),  anil  the  slowness  of  the 
renewiil  of  LiIoihI  impairs  the  prficesses  of  nutrition,  w>  that  to  the  first 
stage  lA'  retluf-ss,  heat,  and  increaMHl  metaboligm  there  ensues  a  iHtage 
of  blntmeK't,  ri>l<I,  ami  defective  nutrition,  and  the  fumrlion  of  tlir  part 
may  be  imjmircd.  In  ibis  stitge  it  iistially  presents  a  niullled  appear- 
ance, ami  may  he  slightly  swollen  and  ncderaatotis,  and  the  eonlintted 
inoreojie  of  ixTspinition  gives  it  a  clammy  t-oldness  to  the  t^mch.  In 
all  of  these  conditions  severe  pain,  s<tmetiraei*  of  a  burning  character, 
in  a  v«>ry  distressing  symptom  (caiisalgia).  These  oonditioos  are  seen 
in  pen[)heral  nerve-lesions,  ami  give  rise  to  the  appeanineos  which 
h:iv(r  l»een  mi  admirably  di'scribwl  by  Weir  Mitclu-ll.' 

A  pwnliar  Cdinhination  of  symptoms  may  he  menltoneil  hen-,  to 
which  Weir  Mitchell  bas  given  the  name  of  erythromelalgia.*  This 
symptom  begins  with  tenderness  and  pain  in  the  s<jles  o^  the  feet, 
which  are  soon  followed  by  a  markeil  distension  of  the  capillary  vessels, 
Tlie  congestion  is  attended  by  a  iwnsatioii  of  burning  pain  similar  to 
timt  pnidnced  by  a  blister.  The  surface  is  at  first  of  a  dull  dnnky-red 
ctdor  ;  Inter  it  appears  purple.  The  rodncss  is  not  uniformly  distrib- 
uted over  the  solO}  but  oceuni  in  patches  of  irregular  shape,  being 
especially  frequent  over  prominent  parts  exposed  to  pressure  and  fric- 
tion, anil  the  atiacks  seem  to  W-  brought  on  by  lung  standing  or  walk- 
ing. At  first  there  id  a  rise  of  temperature  in  the  affected  surface,  the 
art4;ries  pulsate  visibly,  the  veins  are  swollen,  and  there  may  be  some 
OEKleina.  Later,  the  font  in  ccdd  and  pale.  Sen^^ationit  of  touch  and 
temperature  are  uorniu),  but  the  pjirt  is  so  extremely  tender  tliat  walk- 
ing is  impossible.  There  is  no  paralysis.  One  or  Inilh  fei-l  may  l>e 
afieclc<l,  but  the  patches  of  retlucss  are  rarely  syrametricul.  The  hauda 
are  occasronally  aflected.  The  condition  may  occur  in  paroxysms  or 
may  remain  for  some  time.  It  resists  all  known  methods  of  treat- 
ment, although  appH<;ations  of  cold  relieve  the  burning  pain  to  Gonio 
extent  and  the  tenderness  enforces  rest. 

With  ar^in-|)arMlysis  may  Ik-  elasjtf>d  the  taehe^  ef rf-brales  of  Trous- 
Meaii,  no  longer  considered  diagnostic  of  mcningitiH,  but  ilenoting  a 
weakenwl  ixmditiou  of  vasii-coiislrietor  mrtion  in  the  local  ganglia  of 
the  vessel-wall,  which  may  occur  u(»on  local  irritation  of  the  skin  in 
any  severe  disease  all'ccling  the  nutrition  of  tlie  general  nervous 
svstera. 

Actual  rupture  of  the  capillaries  in  the  course  of  vaso-mntor  diseases 
is  rarely  ol>served,  allliongh  the  stigmata  appearing  in  hysterical  and 
cataleptic  patients  may  Ijc  iist-rihcd  to  this  e-ause.  In  this  connection 
tabetic  eechymosr-i(  may  be  mentioned,  which  ap|K>ar  suddenly  with- 

'  Injiirlftt  nf  N<*rTe8L 

■  Ataer.  Jutir.  of  the  Med.  8d.,  Jul/,  IHTK 
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out  local  injury,  and  resonible  an  orJJnary  bruise,  runniag  a  aimiUr 
ODUn>e.     They  occur  only  in  the  course  of  locomotor  ataxia.* 

In  ailiiitiriii  to  thefle  forinit  ol*  vaiw>-iut>tor  at}tt:li<>n7'  iIktu  i«  a  condi- 
tion of  iustability  of  vascular  tone  which  mautfests  it^olf  by  sudden 
Iransicnl  clian^oA  in  ibc  circulation  of  various  organs.  This  is  a  func- 
tional affection,  iLsimlly  due  to  nia  I  nutrition.  It  is  seen  in  many  cases 
of  ueuni^thenia  and  hysteria,  and  inanifesls  itself  by  sudden  fliiiiilieii  or 
pallor,  alternations  of  liciit  and  o^ld,  local  sweating,  attacka  of  mental 
oonftuton,  and  inability  to  use  any  oi^an  continuously  from  disturb- 
ance of  the  power  of  the  vaaonlilaton^  to  maintain  a  condition  of  func- 
tional hypenemia.'  Little  is  actually  known  about  the  causes  of  this 
state  of  the  vascular  system,  alllioiigli  much  has  been  wrilUm  altout  it. 

[ntcrmittent  claudication  is  a  symptom  of  swldcn  giving  out  of  one 
1(%)  cau»4ing  the  patient  to  limp  or  to  fall,  due  to  a  spasm  of  the  lai;ge 
vessels.  This  is  usually  due  to  arterio-Hclerosis,  but  may  be  a  func- 
tional neurosis. 

Many  functional  derangements  of  the  internal  viscera  have  l)ecn 
a-scrilx^l  tv  Mir-li  vas«»-iuMtiir  instability  with  more  or  less  pn»I>nbility,' 
but  hypothesis  of  this  kind,  however  plauttible,  is  evidently  beyond 
ciinfinnution.  It  is  especially  iu  affecttoudof  this  kind  that  causes  of 
reflex  irritation  arc  to  be  carefully  Bouf^ht.  Cutaneous  nngio-acurosc«, 
Buch  as  have  just  been  described,  may  affect  any  |)art  of  the  l>ody. 
They  usually  appear  suildenly^  prrMlucing  much  discomfort  and  on 
impairmeut  of  function  in  the  |Mirt  if  it  is  an  extremity.  They  di»- 
ap|)ear  as  rapidly  3s  they  come.  The  duration  of  such  attacks  varies 
from  a  few  minutes  to  several  days.  They  are  very  liable  to  recur. 
If  it  is  the  vessels  under  the  control  uf  the  cervical  9ym|»atiictic  whicli 
are  affected,  the  symptoms  will  be  those  of  migraine  or  of  letiion  of  the 
ganglia.  If  it  is  the  vessels  in  the  extremities  which  are  involved, 
the  coudition  of  digiti  mortul  or  erythromelalgia  or  symmetrical  gang- 
rene may  Ik-  produced. 

A  singular  epidetnic  oceurri^^l  in  France  in  1828  and  IK.30  which 
was  tcrmeil  acrodynia.  Many  {)er»ons  wore  suddenly  seized  witli 
vomiting  uiid  (lurging,  and  soiju  a(\er  the  onset  the  extremities  became 
red  or  mottled  iu  blotches,  swollen  and  oMlematous,  and  hot,  painful, 
and  tender.  The  attacks  lusted  from  a  few  days  to  tu'o  months,  and 
during  this  time  the  sktn  l>ecame  tliick  and  hard,  the  muscles  weak 
and  subject  to  spasms,  and  the  general  health  was  impaireil.  Relapsea 
oocurreil  in  many  oases,  but  all  finally  recovered,  and  hence  the  exact 
nature  of  the  disease  was  not  ascertaine*!. 

Ooorse.  —  In  any  case  of  vaso-motor  neurosis  the  course  of  the 
disease  and  its  termination  will  di>pcnd  chiefly  upon  its  cause.  If 
the  cause  is  some  permanent  lesion  of  the  nervous  system,  the  condi- 
tion will  remain,  and  in  this  case  the  termination  nnll  de|>end  upon 
the  severity  of  the  symptoms.     Angiospasm  may  be  so  severe  as  to 

'Stniu,  Arrh.  (te  ^Cntmlofpp,  tome  !••  I^  A38. 

'  AiiB«l,  Atvti.  for  Pm-hiflrritf,  rr.,  618. 

*Kqi,  Ihe  loliufDu-  of  i)ie  SYiu|Mlh«lic  S/Mcn  in  Dhmse,  Loodoo,  188S. 


Nevus  in  the  Dislribution  of  the  Roots  of  the  FifUi.  Seventh,  and  Eighth 
Cervical  Nerves  and  First.  Second,  and  Third  Dorsal  Nerves.  A  similar  distri- 
bution or  herpes  has  been  observed. 
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lend  to  gniigrciip  and  the  Heparation  of  tho  pan  aflcctod,  or  may  b«  so 
alight  iis  to  cause  only  subjoclivc  discomfort  and  a  Ittlle  pallor. 
Angio-pamlysis  may  haid  to  an  extreme  cli-grix"  of  oungcstinii,  which 
is  attended  by  heat  and  {laiD  at  first,  Inter  by  paricstliesia  and  coolness, 
with  increased  liability  of  the  part  to  be  affected  by  changes  in  the 
siirnmndiin:  air.  This  stage  is  succeeded  by  one  of  leas  marked  dila- 
tation of  the  vessels  and  a  spontaneous  partial  recovery,  althH»ugh  the 
more  moderate  symptoms  may  continue  indefinitely  and  seriously  im- 
pair the  fuitction  oF  the  part.  If  the  cause  is  a  temporary  derunge- 
ment  of  function  in  the  va^ieular  meclmnism,  is  reflex  irriEation  which 
can  be  rt^nioved,  or  \h  a  cuntble  organic  disease,  the  syniptxinis  will 
subside  rnpidly  or  gnidually  and  perfect  recovery  may  follow.  If  the 
condiiiuu  in  one  of  irritability  iu  the  vajw-motor  ceutres,  producing 
alternations  of  Hushing  or  pallor,  such  as  is  observed  in  nervous 
exhaustion,  it  may  recur  irregularly  for  a  ootisiJerable  length  uf  time 
until  th(?  cauj'at.lve  coiidltittn  can  bft  ri'uioved. 

Prognosis.  —  The  pn>gnosih  must  be  determined  in  each  cose  by  a 
cun.sidcratinn  of  the  cause  of  the  at!ei>tion,  of  the  Diiture  of  the  symp- 
toms, of  tile  seventy  of  the  disease,  and  of  the  possibility  of  success 
in  both  syniptonintic  and  causative  treatment.  In  the  angio-paralytic 
cast*  an  eventual  s|)i)ntane<nis  rtdief  from  much  of  the  diHcomlbrt  may 
be  promi.^,  although  the  duration  of  the  symptoms  cunnot  be 
predicted. 

Treatment.— Treatment  must  be  direcleil  primarily  to  removing 
or  (liininishing  the  .severity  of  the  cauwe.  .V  review  of  the  secliou  on 
I*athogeno!»i»  will  indicate  bow  wide  a  field  this  may  include,  and  the 
reader  must  be  referred  to  the  speoial  articles  which  are  alluded  to  in 
that  phuie  for  therufX'Utic  mearture*.  Special  diligence  is  U*  Iw  ^howa 
in  searching  for  a  source  of  reflex  irritation.  When  the  cause  cannot 
Ik*  rea(Oied,  and  when  (lie  symptoms  are  of  such  si-verlly  as  to  demand 
immeiltntc  attention,  treatment  may  be  direct^xl  to  them. 

in  all  conditions  of  vaao-motor  dlsea^  it  iii  important  to  shield  the 
part  from  external  injur)' ;  for  if  the  vesaels  are  dilated  they  are  liable 
to  rupture,  and  any  ahrat^lon  of  the  ."urface  may  pnHluce  seriouH  inflam- 
mation and  ulceration  ;  and  if  the  ve»6ets  are  oontraclod  anv  injury 
will  be  repaired  slowly  and  imperfectly  on  account  of  the  atucmia,  and 
nmy  even  ha.steo  the  approach  of  gangrene. 

Perfect  ret«t>  bandaging  with  cotton,  and  even  the  application  of  s 
light  splint  to  the  extremities  will  be  advii^ble  in  cases  of  angiospasm. 
It  is  desirable  to  retain  the  animal  heat,  inasmuch  as  its  ttupply  is 
deficient.  In  angio-|)aralysi.s  re.^t  in  a  »omewhat  elev.ited  position  and 
applications  of  mild  evaporating  lotions  are  indicated  in  the  early 
stage;  Inter,  the  limb  may  be  bandaged.  Tt  Is  not  advisable  to  attempt 
by  tight  bauilaging  to  ruuntcmct  the  effect  of  the  vascular  paralysis, 
for  the  nutrition  of  the  limb  is  liable  to  suffer  and  gangrene  may  be 
induced. 

Massage  of  a  part  affected  with  vaso-raotor  symptoms  is  of  great 
service,  since  the  circidation  can  Im>  increased  in  the  veins,  and  thus 
69 
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lavoifu.     It  IS  more  efficacious  m  an;^o-parai_V!*is  man  in  angiosjiasm. 
Too  rou);lt  rubbing  is  of  course  to  hv  avoiii]f<l,  lest  the  skin  be  injurt<i. 
All  (Ninnter-irritHtion  is  to  Ix*  ulrioily  forbidden. 

Klfcti'icity  has  bm-n  uswl  wilJi  varyinj;  rcu^idts.  According  to  Erii, 
niodiTak'  fiiriidio  applit^tions  contract  the  vessicls;  stronjj  fiimdic  op- 
pl)cation<<,  I'sjHM'ially  with  tlie  bnisli,  dilute  the  vessels.  Thegalvanii^ 
current  at  first  o<«itraet,*  the  vessels,  but  tins  is  folloM'ed  by  a  .■^econdarv 
dilatation,  which  will  \n-  grcjitor  and  occur  more  rapidly  the  hlnmpT 
the  current  nsed  Cathodal  closures  oontnuit  tJie  ve^f»ets;  the  imoalnl 
(»)nt!nurinK  unrrent  dilates  them  widely.  Stabile  continuous  current^ 
through  a  nerve  dilute  the  ves^el.4whii;]i  the  nerve  siipplips.  Tn:i^nnu-li 
as  vaMM^nistricturs  Hud  vascMlilators  [kiss  totrethcr  in  many  ncTvi*)*, 
Hud  nrc  found  Uigether  in  all  jwirta,  it  i?  impossible  to  apply  electricity 
to  either  alone.  lu  those  cases,  therefore,  iu  which  it  lia^t  l>et;n  asoer- 
lainetl  which  set  of  vaso-raotora  is  atTecte<It  it  is  not  always  possible  to 
pnKluw  a  direct  ettei-t  upon  that  set  by  elwtrio^l  trenlnienl,  Krb 
nHx)mmcniU  in  ronditinns  of  vn.'«o-mo(or  spusm  a  trial  of  the  giilvanic 
current,  the  cathode  on  an  indifferent  point,  the  anode  being  applied 
over  tlie  vaso-mntor  centi-es  guverning  the  [jart,  and  alwj  over  the  area 
of  the  body,  winch  is  uffectw),  and  held  there  while  a  rooileratc  con- 
tinuous current  is  pas^icig,  interruptions  Ijein^;  avoided  ;  or,  the  caihtKie 
l>eing  placed  on  the  neck,  the  anode  may  be  a])plieH  to  the  nerves 
|)us!iing  to  the  aflfected  part;  era  strong  continnous  current  maybe 
sent  tlirougli  the  nerve,  its  direction  being  changed  several  times  dur- 
ing a  moderately  long  application.  Finally,  the  famdic  bru^h  applied 
to  the  piirt  or  a  strong  fanidie  current  sent  thrtuigh  its  nerve  may  relax 
the  Hjiasm.  In  any  va»e,  all  these  mctliuds  should  be  tried  before 
electrical  treatment  is  abendoned. 

In  vast>-motor  pandysis  other  method^t  are  Hfte<l.  The  euthoile  is 
phie»l  on  the  part  eougesteil,  imd  n  weak  galvanic  current  is  employed 
with  fixf|uent  interruptions  or  even  with  rhnnge^  of  the  pole;  or  the 
cathode  may  be  moved  alMiut  upon  the  reddened  skin  while  a  mild 
oontinuouH  current  is  [Hissing.  A  very  weak  faradic  current  with  wet 
electrodes,  or  even  a  weak  faradic  current  applied  with  a  bru»b,  may 
be  of  service.     Here,  again,  various  nietluKls  may  t»e  tried. 

If  the  cxtri'initieA  are  afl'ected,  it  may  be  well  to  inmicrse  them  in  a 
ba.'ttn  of  water  which  is  connected  with  one  pole  of  the  battery,  and  tlie 
current  directwl  in  the  maimer  just  descirihed,  aceortling  to  the  lase. 
It  muet  be  confessed  that  no  definite  results  am  be  predicte*!  frinn  the 
use  of  electricity  in  these  cases,  and  much  more  expericoce  is  nee«Ied 
before  definite  rule;*  can  be  lai<)  down.  The  records  show  that  in 
ap|Kirently  similar  cases  op|N)site  methods  of  application  have  pntthicotl 
favorable  eflV<?tH,  while  in  other  casein  all  metbodK  have  fitiled.  Too 
much  reliance  should  not  be  plawd  in  elect  ricjd  treatment,  Krylbro- 
mclalgia  is  an  ol>stinate  aneeiion,  and  symptomatic  trentraent,  directed 
ehieflr  to  quieting  the  pain  by  opium  and  allaying  the  seiiaalioa  of 
burning  by  c^ml  baths,  must  be  reported  to. 
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Internal  remedies  may  be  tried  appropriate  to  the  condition  present. 
In  angiospasm  nitrite  of  amyl  inhaled,  or  nitro-glycerin  ^Jg  gr  1. 1.  d., 
may  give  considerable  relief,  although  both  of  these  drugs  are  to  be 
used  with  caution.  Chloral  hydrate  is  also  of  some  service,  and  where 
the  patient  is  in  pain  and  suffers  from  insomnia  this  may  fulfil  several 
indications.  In  angio-paralysis  ei^t  has  been  used  with  advantage. 
Oxygen  inhalations  are  of  service.  Chloride  of  potassium  may  also 
be  tried.  It  is  evident,  however,  that  such  remedies,  acting  as  they 
do  upon  the  general  arterial  system,  are  not  t»  be  depended  upon  in 
the  treatment  of  local  conditions,  since  they  have  no  selective  action 
upon  the  affected  part.  The  majority  of  the  drugs  known  as  sedatives 
and  antispasmodics  have  been  used  in  these  conditions,  but  the  recordg 
of  individual  cases  show  that  they  are  not  of  much  avail. 


CHAPTER  LVII. 

bYMMKTKICAL  OAXOKENE, 

Ssmonyms. —  Ixioal  a^pliyxia,  Atiphyxie  locale,  Rnynaiid's  dis««>>| 

Syninu'trisflic  Guiigriin. 

Definition. — Symmatrioal  gangrene  ih  an  atTfotioii  of  the  ne 
system  characteriwjd  by  arterial  or  veiiQiu*  simisiu  ap[>eiiring  in 
tnelrical  pstrtd  ol'thv  IkmIv,  e8i>cnial)y  in  the  pliulan^res  of  all  the  rxt 
ities,  which  may  result  iu  tnipliic  clinntfey  or  in  jraiigrt^ne,  Tiwre 
\'arioufi  staj^ea  in  llie  clnease,  which  have  given  ri*e  to  the  vuriuun  ii 
liy  which  it  is  known.  The  nlagei»r  local  syncope,  in  wliich  lliereorour 
»  inoclerate  tHjiilnicli(Hi  iif  the  iirtcriiittw  and  mnKW|ueiit  pallor  of  ll 
part,  may  Im*  f'nlldweil  hy  a  stage  of  Itx-al  iLsphyxia,  in  \«liich  thv 
])k't4.'  e<Jiitnictinn  of  thL-sirterinlt's  cute  ofTi-ntirt-ly  the  etipplv  of  artTil 
blood,  and  the  regurgitation  of  venous  hhxid  prtHlucca  cyuiin^iti  of  tl 
part;  and  this,  if  continued,  may  result  in  the  gangrene  of  tbc  part 
which  is  then  thrown  otf,  Instr^nd  of  a  condition  of  lotml  asphvxii 
thercf  may  be  a  spatim  of  the  smaller  veins,  resulting  in  a  1ck*uI  ervthcraa 
which  may  gi I  on  tuojipillary  flusisand  tlirii  to  gangrene.  The  si 
of  tiie  vesiscls  may  cease  at  any  stage  us  suJilenly  as  it  l>egaQ  ; 
this  occurs  iu  the  first  or  second  stage,  no  gimgrene  results 

Symptoms.  —  'J'hc  disease  l>e^na  suddenly  in  all  eas<^«i,  and  the 
stitulioiial  symptoms  are  less  prominent  tlian  the  local  ones.      Iji 
oases  thei-e  are  noticed  a  certain  degree  of  ment;d  disturluince,  ^, 
tion  of  depression  with  a  leu<leiiey  to  sigh  and  cry  without  cat 
turbetl  sleep  with  unpleusant  dreams,  irritability,  and  headiiche.     Al 
of  appetite  and  disonlers  of  digestion  may  follow,  and  then    the  !r 
symptoms  appear.     Iu  other  cases,  which  seem  to  be  the  majorilv,  tl 
local  condition  develops  without  any  auch   premonilor>-    diatiirbancvs 
of  the  nervous  and  digestive  systems,  although  these  may  ensue.     Tb 
local  symptoms  first  noticed  may  be  panesthesia  or  |>ain   in  all 
extremities,  usually  limited  to  the  (IpA  of  the  fingers  and   the 
These  are  i-onlimious  and  severe,  and  are  immediately  folliiwe<t  (> 
occasionally  preceded)  by  an  apjjearance  of  iscluemia  or  of  crnnnsu 
of  erythema,  in  the  order  of  frequcucy  named. 

(1)  The  lingers  may  look  |)ate  and  dead,  presenting  the  ap|»eai 
of  ihe  8o-«aIIed  digiti  raortiii,  and  may  \te  cold,  painful,  and  nniesthet 
If  this  condition  is  nuMienile  in  degreif,  a  certain  amount  of  lih>od  wt 
ormtiuue  tit  flow  ihrongb  the  contracted  arterioles,  ami  then  it  coi 
8]K)nds  to  the  description  given  by  liavnaud  n^  it^iwajte  /nrtiie.       If 
is  extreme,  the  part   may  lie  wholly  deprived  of  art^'riat    hlootl 
then  a  true  local  asphyxia  ts  prescaU     Iu  this  stage  xhe   uaticnt 
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usually  suffer  oonsidcrably,  nU)ioiigb  some  clo  not  cofn|tlnui  uf  \mu 
until  the  next  stage.  The  ischioraia  U  attended  with  mi  impairment 
of  sensation  to  touch,  tenij>enttiire,  and  (Miin,  and  Gner  motions  become 
clumsy  on  account  of  the  aubjwrtivc  imnibne.'*;*  and  aciual  anffisthesia. 
At  the  tiame  time,  tEie  tiii^rs  lr)ok  shrunken,  the  skin  being  thrown 
into  folds,  as  if  the  hainl  had  lioon  soaked  In  hot  water,  or  they  may 
appearas  If  frozen,  the  skin  tieiiig  hanl  and  imnutvalde.  Ttie  secretion 
of  perspiration  may  bo  inercased,  and  the  (ingers  feel  damp  us  well  as 
cold,  or  it  may  Iw  suspended.  The  local  temfiemture  is  lowered.  If 
the  part  is  cut,  little  or  no  1»1o'k1  will  flow.  At  this  s-ta^^'  the  arterial 
gpanm  may  suddenly  relax  and  ibe  part  i-elurii  gradiially  to  its  normal 
condition,  the  cessation  of  the  constriction  of  the  arteries  and  the  return 
of  blooti  being  usually  accompaniL-d  by  burning  pain,  which  may  last 
for  Atirne  hotirs.  The  (hinition  of  hiicIi  an  attack  may  varv  fmni  a  few 
moments  tn  several  days.  If  it  continues  longer,  this  stage  is  usually 
sneotHided  by  the  second  stage,  of  cyanasis;. 

(2)  Tlie  stage  of  cyanoeta  results  from  one  of  two  conditions :  either 
the  arterial  spasm  is  so  complete  that  no  blood  {>as5es  into  the  part,  in 
which  case  venous  bl(MHl  from  lack  of  vis  a  t<'rgo  or  in  response  to  gravi- 
tation regurgitates  into  the  capillaries,  distending  them  and  pnHiuoing 
a  stato  of  hlui-ness;  or  a  venous  sjHisni  (X!curs,  preventing  the  exit  of 
blood  from  the  part,  wlitcli  then  lieoumes  actively  congested,  and  the 
blood  in  the  wipillaries,  from  want  of  renewal,  soon  becomes  venous 
and  |iro<luce8  the  cyanotic  appearance.  The  stage  of  ischaimia  may  be 
so  short  that  it  is  hardly  noticed,  so  that  the  patient's  attention  is  tirst 
attracted  by  the  swollen,  blui*,  and  extremely  jmiuful  condition.  The 
skin  may  be  stretched,  the  tissue  infillruted  with  products  of  exuda- 
tion, which  can  he  passifd  out,  a.s  can  also  the  venous  bbxMl,  ami  the 
surface  may  itch  as  well  as  be  painful.  Anicsthcsia  Is  rarely  present 
iu  this  stage,  and  there  may  even  be  hypera»thesia.  The  part  is  C(m>| 
from  the  increased  radiation  of  heat  ami  cessation  of  the  prorrsscs  of 
metabolism,  the  local  temperature  Iwing  lowered.  The  small  vessels 
on  the  surface  will  be  visibly  iojectwl,  and  capillary  ecchymoses  may 
rarely  be  seen.  There  is  less  liability  to  difficulty  in  movement  in  this 
stage  than  in  the  former  one,  as  the  sensations  of  the  part  are  not 
henmnl>ed,  but  if  present  it  !s  due  to  the  swelling.  This  condition, 
like  that  in  the  former  stage,  may  cease  suddenly,  the' recovery  of  the 
normal  appearance  l>eing  as  a  rule,  slower  than  after  a  simple  iscliie* 
mia.  The  duration  of  this  stage  has  varied  from  a  few  seconds  to 
several  days.     It  is  usually  followed  by  gaugrcne. 

(3)  The  condition  of  local  erythema  is  described  here  because  it  may 
leaa  to  gangrene,  and  has  therefore  Ijeen  oonsidercil  by  Weiss  as  one 
of  the  early  stages  of  the  diseiise.  As  a  role,  however,  It  is  not  fol- 
lowed by  tile  death  of  the  part,  and  the  affection  in  these  cases  b  prob- 
ably one  of  enr'thromelfllgia  rather  than  of  symmetrical  gangrene. 
Like  the  stage  of  ischiemia,  tlie  stage  of  er>'thema  may  appear  sud- 
denly. The  part  presents  a  bright-red  or  a  mottled  apjiearance  —  is 
hot  and  swollen,  and  painful.     The  vessels  arc  visibly  injet^liMi,  the 
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local  temperature  is  raised,  the  secretion  of  sweat  may  or  may  not  be 
i[icn>.iAei:l,  and  rlie  |Kilictit  feels  n  htirnin^  st'inuitiuit  rather  than  jmin. 
Hy|M>rtesthet>ia  to  touch  and  tetn|K>nitiire  Hiul  yam  is  lusiially  pre»eut, 
or  tlio  sensations  are   normal.     The   hlo«>d  eon   l»o    pressed   out,    but 
returns  immediiitlvly.     In  this  condition  of  h_v|>erwn)ia  slight   injuricis 
lead  frequently  to  an  inflamniatory  prr>cc8S,  ulcers  may  form  in  the 
puljw  of  the  fiugers  or  around  the  nails,  aud  the  eschars  niay  apppar 
dark  and  even  gangrenous  ;  or  an  actual  condition  of  gangrene  niav 
appear  in  the  tips  of  the  finj^i-s,  the  exaet  method  of  its  oeciirrenre 
h^ing  a  matter  of  dispute.     TtieerythemaUtasoomlitioii  is  much  more 
likely  to  he  iiermanent  than  are  the  other  stages  of  the  disease — another 
fact  which  has  led   to  some  hisitalion  in  considering  it  a  true  tstage. 
This  cuiKlittoii  uf  erytlieuia  may  be  due  to  paralysis  of  (lie  vawt-con- 
stnctor^,  the  converse  of  the  s|>ajim  occurring  in  iiK'^hicmia.     It  has 
also  been  ascribed  to  au   irritation  of  the  vagfwlilators ;  and    this 
appears  to  bo  the  more  probable  hy|wtliesis. 

(4)  The  stage  of  ganj-reiin  iw  always  prtnieiled  by  thai  of  cyanosi?, 
and  the  death  of  the  ti.ssue  is  due  lo  the  arrest  of  nutrillon  eorirsi'qupnl 
upon  a  stasis  of  the  blood.  It  is  not  necei^aary  tit  involic  the  injury  uf 
tmphin  nerves  to  explain  its  ap|K>.arauw.  In  the  \i\ts  of  the  cyanotic 
fingers,  on  their  palmar  surface,  heneath  the  epidermis,  a  small  blister 
appe:irs,  filled  with  a  dark  serous  Hiiid  or  with  pus  or  blood.  Tliie 
Mxm  rupture^!,  and  a  dark  ilry  snnh  forms,  beneath  which  an  ulceration 
may  ^  on  destroying  the  cortum,  but  not  penetrating  deejier.  In  the 
majority  of  eases  the  gangrene  is  limited  to  a  small  area  of  the  pul|is 
of  the  fingers,  anil  only  involves  the  superficial  layers  of  the  coriiim. 
The  gangrenou!?  spot  is  surrounded  by  a  purple  margin.  \Vhi>n  the 
sphacelu;)  has  Heparateil  a  scar  remains  which  is  Impiently  insensitive. 
In  other  cases  when  the  sphacelus  is  thrown  off  it  leaves  a  deep  ulcer, 
whicti  nisy  liHik  as  if  the  lost  tissue  had  l»een  cut  out  with  a  punch,  and 
this  grnduallv  granulates  and  heals.  In  slill  other  cases  the  entire 
skin  of  the  tenninal  phalanx  may  bceoint-  bliirk  ami  dry,  presenting 
&  true  gangrenous  ap|>earance.  Then  a  line  of  demarcation  is  formeil, 
usually  at  tlie  junction  of  the  terminal  with  the  middle  phalanx  ; 
se|>aration  of  the  gangrenous  part  occurs,  ami  a  stump  is  leflcovcrwl 
with  thin,  glossy  skin.  This  extensive  gangrene,  involving  an  entire 
plmlanx,  is  the  exception  rather  than  the  rule. 

While  the  gangrenous  priKi-ss  is  in  prugr*«s  in  the  tip  of  the  fingtT 
tlie  nails  rt^ase  to  gn>w,  and  may  l>ecome  IiuUkius  and  rigid  ;  the  epi- 
dermis eWiwhere  may  lHH^mle  i\ry  and  ilesi|iiamHte,  and  ulixTaliott 
around  the  root  of  the  nail  may  take  ]ilace.  With  tlie  completion  of 
the  stage  of  gangrene,  which  may  last  from  one  to  five  weeks  accord* 
ing  to  itjt  extent,  the  UK'al  symptoms  terminate. 

It  is  the  symmetrical  distribution  of  the  hxn]  symptoms  just  eniimer- 
n(o«l  which  is  the  peeidiar  characteristic  of  the  disease.  The  fingers  of 
l»oth  hands,  the  toes  of  IkkIi  feet,  symmi-tritrally  situated  s|>«it.i  up(m  the 
back,  trunk,  thif^hs,  legs,  fiirearnui,  and  arms  (in  the  onler  of  freijuenry 
Darned),  are  affected  either  singly  or  in  combination.     In  the  majority 
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<i£eaMs  lingers  and  toes  are  atTected  together,  aad  a  few  sfmts  an?  seen 
on  the  trunk.  In  many  fjises  the  toes  esra(K>.  in  a  large  nunilier  of 
cases  the  face  has  been  affected,  sjwts  of  cyanosis  appearing  on  the  nasc 
or  ear»  or  lips.  As  a  rule,  the  at^e  of  gangrene  only  eoKties  in  the  tips 
of  t])e  extremities,  hut  a  few  cases  are  recunliil  in  which  little  areas  of 
skiu  clwwhcre  have  passed  through  all  the  sbiges  of  the  disease.  Pig- 
meiitatiun  occurs  in  sputa  upon  the  body  wheo  the  pruceas  docu  not  go 
on  to  gangrene. 

Among  the  rare  symptoms  which  have  occurred  in  some  cases  are 
great  impairment  of  tem|)eniture,  pain,  and  eleclrio  RenKitinna  in  the 
affeoted  extit^mities ;  swelling,  pain,  redness  about,  and  efl'uHion  into, 
thu  joiiiiji ;  i»iniiidenil>le  loss  of  iiuttioii  in  tin-  nnisii'Urs  of  tli(>  hauils  and 
feet,  with  dimiuutiou  of  electric  excitability,  but  no  (jualitatjve  diange; 
and  oculo-pnpillary  changes  ascribed  to  an  irritation  of  the  oervicol 
sympathetic  Hbres  at  their  origin  in  the  spinal  cord. 

In  addition  to  the  constitutional  .symptoms  mentioned,  which  may 
usher  in  the  di^iease  and  may  otintinue  during  it.s  c<mr>ie,  there  have 
been  observed  tempi>rary  albuminuria,  glyco^^uria,  and  luenmturia. 
Fever  never  oocur»  as  a  symptom  of  the  ilisense,  ami  if  prewnt  nmst 
Ite  asurilKfd  to  some  other  condition.  The  spectHl  spn.se-^  have  Ijcen 
affected  in  a  few  case;?.  In  one  case  a  spastic  contraction  of  the  retinal 
arteries  alternated  with  attacks  of  ischeeraia  in  tlic  extremities.'  The 
intellect  is  usually  uuaJli'cted,  bub  Weiss  observ'ed  a  case  in  which 
transient  aphasia  occurred,  which  he  attribntefl  to  local  spasm  in  the 
arteries  of  tlic  oorlcx.  The  piitiont  could  And  words  only  after  long 
thought,  and  M)wike  slowly  and  with  difficulty. 

Course  and  Duration.  —  The  onset  of  the  disease  is  sudden.  The 
symptoms  in  the  tirst  two  stages  may  last  only  for  a  few  minutes  and 
paA-t  otf,  or  the  diricase  may  pass  through  all  the  stages  and  torminatc 
in  gangrene.  It  is  usual  for  the  first  stage  of  ischaemia  to  hist  several 
ilays,  \'arying  in  severity;  for  the  sccoml  stago  to  last  several  days; 
and  for  the  stage  of  gangrene  to  occupy  about  three  weeks.  The  short- 
est duration  of  a  single  attack  has  been  ten  days,  the  Inugest  five 
moutlis.  If  the  gangrene  begins  simultaneously  in  all  the  ttngers,  the 
duration  will  Ije  shorter  than  if  it  pnicecds  to  one  aAcr  another.  In 
one-third  oi'  the  cases  a  recurrence  of  the  disease  within  a  year  of  the 
first  attack  lias  been  observed,  ami  it  U  pn>hablc  that  the  proportion 
would  have  been  larger  liad  all  the  jHitients  been  kept  under  observa- 
tion. In  i^ome  castas  thnw  and  four  attaoks  have  sticceeilotl  each  other 
with  same  nipiditVi  some  of  the  attacks  being  much  less  severe  and 
shorter  than  others.  In  some  castas  the  condition  of  gangrene  has 
developed  only  in  one  out  of  three  attacks.  When  the  condition  ia  one 
of  local  erythema  tlie  duration  tnay  be  indefinite,  the  state  becoming 
clir<mic  and  lasting  for  .several  years. 

Nature.  —  The  nature  of  tiie  dUease  is  a  matter  of  dodiictinn  fnun 
the  Htudy  of  the  symptoms,  no  autojisies  having  as  yet  l>een  made.  As 
already  state<l,  the  symptoms  are  explained  on  the  tiienry  of  a  vaso- 
'  Bajrnaad.  Arch.  gi6a.  de  nt^,  1874.  p.  11 ;  QMlezoiraki  euunimd  iht-  dhn. 
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CDimtriclor  irritutiun  in  the  stages  of  ischsmia  and  cn'anDsis— of*  tud* 
ililiiliir  irritatinii  in  the  Ata^e  of  orvllienm.  Whether  lUia  irritatiiiu  U 
llii-  dinvt  ri'fiiU  of  uhnonnnl  iuxk^ssps  gniiig  on  iu  the  viisi>-nMii"r 
wntrc'H  iit  tlu'  spinal  cord,  or  is  the  rt-ficx  n-iiult  of  irrilaLiuti  arUiti^ 
tOscwhprc,  is  unilfU-rmuH-d,  Riiynuiu]  ht'Ul  that  i(  must  Ije  ofccntrml 
origin,  sinoe  in  \\\»  ciukh  galvuiiir^ition  of  the  spiunl  oird  modified  the 
KTlcriiil  t4|HiMnt.  Th(*  hLttcr  ot»>ervutinn  has  uol  been  a)Dfinne>il  hy  other 
ob8crv<TH.  NVeise  believes  that  the  condiiion  may  oecnr  iu  r£9|MjiMe 
tu  Irriljition  arising  in  iho  t^kin,  in  the  viscera,  or  in  tJte  hruin,  ami  thtt* 
preffm  tin-  tlic»)ry  of  pcllex  origin.  This  theory  is  nilo))t(*<l  l»y  M*vrnU 
ol>Hi>rv<<rH,  who  find  a  wniree  for  such  irrihitinn  in  the  female  genital 
orgnrw  in  their  (tiu^os.  Otlier  writi'i-s  iifiinn  timt  there  is  alwnysa  lonJ 
ur(<>riiil  iliM-aw'  —  w)nielinie-i  of  Hyphililii^!  origin,  which  affeete  the  vnach 
m'llnr  nerveu  in  the  blood-vessel  walls;  ur  may  go  on  to  obliterating 
eudtirtt'ritlK. 

Ittiology.  —  The  diwase  occurs  in  adult  life,  only  two  cases  having 
beon  olwervwl  in  |>orsons  fifty  ycara  oKl.  It  is  most  frequent  l»etwe«ti 
th«  ages  <if  fiftei'n  nod  tlilrly,  nllhough  childR-n  and  adults  beyond  the 
ago  of  thirty  are  nlmut  equally  liable.  Females  are  more  liable  to  it 
tlnm  niiilii«,  fmir-fiflhs  of  the  rcH.^)rdcd  cilsoj*  Iniving  lieen  in  women. 
It  ocenrs  more  frequently  iu  tlie  winter  mouths,  ex|>osurc  to  oold  being 
ft  common  exciting  ouise.  Other  exciting  cau!^>s  are  nervous  exbaita- 
li«m,  eii|MTialty  <»reurring  iu  those  who  arc  predisposed  to  nct^'ousdi^ 
eases  by  heredity ;  general  weakness  from  antemia,  malnutritioo,  or 
the  ooeurrpu<ie  of  acute  fever  or  exhauKtiugdiseane;  and  mental  ngito- 
tion,  R  fright  having  prccedal  (he  attack  in  several  eases.  In  wotnen 
nu-nHtnud  dl'«irdcrs  and  uterine  diseiise  have  Ixen  oonsidert^l  ks 
etiologiatl  factors.  0,'cupalion  has  something  to  do  with  its  oceurrenoe, 
fUnce  washerwomen,  waitresses,  and  chambermaids  are  the  cla^s  mont 
linen  aflei^led.  In  many  eases,  liowe>-er,  no  cause  of  local  irritatiun 
can  l>e  found. 

Di&gnOBis.  — Thediiigntjsis  rusts  U|rmi  the  development  of  vnso-mo- 
tor  syniptonin  in  the  extremitieSp  situated  synunetrifvllyj  going  on  U* 
gangnuie,  iu  a  |H-r8(m  not  afllicted  with  cardiac  disease  or  with  endar- 
teritis of  any  kind,  and  not  having  Ix-en  ex|>osed  to  frost-bite  or  ei^4- 
poiaonlng.  The  ago  of  the  patient,  the  symmetrical  )K>.sition  nf  the 
svruptoni!:!,  till'  [leptiHicnoe  of  the  pulse  in  the  main  arteries  ^uil  itie 
hmilation  of  the  gnngir>ue  to  the  tips  of  the  extremities  distinguish  it 
readily  fnun  senile  ginigrene.  The  history  of  (he  case,  the  alis«.-nre  of 
itching,  and  the  prc-ai'tieeof  jmiti  during  thearlerial  sikl'sui  wIuitIi  pnases 
ofl'  wlicu  the  8pa^>ni  ceases,  s^/rve  (o  sci>aratc  it  clearly  fmni  eliilblaioA. 
Oongenital  ryaniwis  is  produced  by  airdiac  auonmlies,  and  the  entire 
body  U  iifTceteil.     Krgot-poi!«)ning  can   be  aseertaiued  by  the  history. 

Pro^osis. — TJfe  is  not  endangered  by  this  disease,  no  fatal  nmc« 
having  Ix-en  riHsmlwl.  Ue*iovery  from  an  attack  is  certain,  but  the 
duration  cannot  be  stated,  as  it  will  de|)end  In  any  ca^  on  the  clinrac- 
ter,  the  extent,  and  the  severity  of  the  symptoms.  The  jHissibility  of 
ft  recurrence  of  the  attiick  should  he  stati-d  to  the  patient. 
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Treatment.  — The  raethoils  of  trpalment  have  varied,  and  none  are 
wholly  Kitisfactory.  If  the  i;iiii.s<^  can  \te  met — e.  g,  uniemia,  iiervoua 
exhaustion — they  should  be  treutwl.  If  not,  the  diseabe  itself  may 
be  attacked  by  lueana  of  electricity.  Or  the  sytnptonis  may  be  treated 
as  they  demand  it.  Electricity  baa  l)een  used  by  almost  all  observers. 
Tlie  fanulic  current  produces  an  afwnvvatioii  of  all  the  Hviiiptom^  ex- 
cept in  tlitr  Bljige  of  erytlienm,  and  has  bi-eu  disreirdifd.  The  gidvmiio 
current  may  be  employed  in  st-veral  whvh.  Two  melluKls  are  in  use. 
Iq  the  first  the  positive  pole  is  applied  over  the  cervical  region,  and 
the  negative  pole  over  the  himbnr  re^^ioii,  a  descendinjf  current  being 
tluiH  sent  through  the  spinal  oonl.  Tlic  current  should  be  of  moderate 
strength,  not  above  tweuty-ljve  milliam[>6rcs,  few  patients  being  able 
to  endure  the  strength  implied  in  l^ynaud's  statement  that  he  used 
sixty-four  cells  of  a  Daniel  battery.  The  duration  of  the  application 
should  be  ten  minutes,  and  the  oh-elneity  may  be  applied  niire  dally. 
In  the  second  method  the  anode  is  applied  over  the  brachial  or  lumbar 
plexus,  as  the  ca.sc  may  be,  and  the  cathode  passed  over  tlie  uflVcted 
extremity,  the  current  being  constant  and  care  being  taken  not  to 
break  it  suddenly.  The  strength,  duration,  and  frequency  should  be 
the  same  as  in  the  first  methml.  Fmm  these  two  methods,  sejuirately 
or  combined,  Ilaynaiid  claimed  to  have  seen  favorable  results.  His 
assertions  have  not  been  confirmed  by  other  observers  who  have  fol- 
lowed bis  directions  ch)3ely,  and  ticnce  considerable  doubt  at  present 
prevails  as  to  the  efficacy  of  the  electric  currauU  The  so-cidled  elec- 
trical application  to  the  cervical  sympathetic  is  certainly  ustdcw.  In 
the  stage  of  erythema  a  very  weak  faradic  current  applied  to  the  bands 
in  a  bath  may  l)e  of  service. 

Many  observers  have  found  that  the  progress  of  the  case  to  recovery 
was  quite  nipid  if  the  limb  were  put  at  rest  in  an  elevated  position, 
were  kept  warm  by  cotton  batting  nr  similar  bandaging,  and  were 
kept  clean  with  antiseptic  lotions  when  the  stage  of  gangrene  set  in. 
Massage  is  tn  be  uaod  in  all  eas4ts,  the  limbs  or  affected  parts  being 
gently  ruhhcd  with  the  dry  hand  or  with  aromatic  liniments  nr  oils. 
All  hM'jil  injury,  however,  and  especially  piiunier-irrilatiun,  are  to  Ije 
carefully  avoide<I.  General  tonic  trtatment,  es|»ecially  iron  and  cod- 
liver  oil,  is  to  l)c  used  in  all  aascH. 

The  pain  oecurriug  iu  the  early  stages  is  often  ho  severe  as  to  re- 
quire the  use  of  opium  or  other  narcotics.  And  when  the  nervoua 
symptoms  are  especially  aggravated,  and  irritability  and  insomtiia  give 
the  pdtient  discomfort,  bromide  and  chloral  may  be  employed. 


CHAPTER  LVIII. 


ANGIO-NEUROTIC  lEDEMA. 


,  A  roNOiTins  of  nmleinntoiis  swelHii^  of  lintited  |><jrtions  of  the  Bur- 
feoe  of  tlu-  Wly,  transit'tit  in  diirution  and  attfiideJ  by  inarkcHl  vuso- 
motop  changes,  has  been  recojj;iiiz<}d  (or  some  years.  It  has  In^-a 
lerrat-tl  acute  UKlctua,  or  aiigio-iieurotic  (edema.  The  laiter  term  im- 
plies a  kDowle<lge  uf  iu  patholo^A-,  wliieh  is  not  us  yet  rKiaWlit^hed. 

Thfi  c>9s<!iitial  tealnrfts  nf  the  disease  arc  as  follows:  A  j-wolling  of 
the  tissues  aflect4i<I  nf  an  (edematous  kintl,  with  a  change  iu  ilieir  odor, 
lempK'ratMre,  and  con  sis*  ten  ire,  nsually  without,  but  occa-iioiially  with,  a 
distiiHmnw  in  the  sensations  of  the  part  aud  au  inlcrfereuec  with  the 
fuocUonH  of  the  part:*,  due  to  (iie  stiSbess  and  swelliai^.  The  swelling 
is  Uiiually  intTisieiit,  comes  and  goes  rapidly  oAeii  after  exjwsuiv  tu 
odIU,  but  may  remain  jwrmancntly  for  8oruc  days.  It  appeant  to  he 
of  the  tmture  of<edema  of  the  corinm  itself,  rather  tlian  nf  the  oiitanenua 
ojiinectivo  tissue,  as  it  is  hard.doea  not  pit  on  pressure,  aiid  euiiiiut  be 
entirely  removed  by  pressure  or  wanijntialioi;. 

The  o>Iur  of  the  part  aflected  ts  usually  red  or  reddUh  blue,  but  is 
sometimes  whitish-yellow  or  pale. 

The  temperature  is  usually  lower  than  in  the  unaffected  part«. 

The  sensations  felt  by  the  {Nitient  are  those  of  stiffne.ss,  burning, 
i]iiiii1m(.-»s,  or  [)ain,  and  the  disiroiiiforl  is  iucreased  by  the  appltcaliiin 
uf  euld.      Objectively,  nnteslhesia  is  rare. 

Any  iMirt  of  the  ImhIv  may  bi;  afTeetetl  by  the  ailema,  but  linmlg  and 
feet  and  face  arc  the  parts  most  often  atVected. 

The  duration  of  the  attack  varies  from  a  few  hours  to  a  few  duya. 
In  the  majority  of  ca^es  there  Is  a  complete  {N>»!uitinn  of  symptoms 
between  the  attacks.  In  a  few  there  is  only  a  remission.  Ttie  oon> 
ditiun  differs  from  chronic  hereditary  troplHedema  and  from  pertna- 
neut  (edema  of  trophic  origin  (see  |»age  945)  in  being  temporary  in 
duration  aud  occurring  in  attacks,  with  free  intervals.  The  appear- 
ance presented  duriuj;  the  attack  resembles  tliat  shown  in  Fig^.  .320 
and  .121,  juige  945. 

The  disease  has  lieen  welt  d(?acrilHHl  by  Simon  in  the  Johns  Hapkitis 
Hospital  Reports,  by  Osier,  Quincke,  Strobing,  and  nthers.  '  As  to  it« 
nature  itr  iiatlndogy  nothing  Is  known.  Osier  has  shown  that  it  may 
lie  hereditary. 

Various  remedies  have  been  tried  in  its  treatment,  bnt  none  have 
seemed  of  much  avail.  In  one  of  my  cases  niaesage  ajtpeared  to  be 
of  benefit.     In  none  of  them  did  nitroglycerin,  or  drugs  of  an  allied 
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fiction,  or  ergot  have  any  eff&ct.  Stryclinine  is  however  of  decided 
UHe. 

The  following  cases  are  recorded  as  a  contribution  to  the  clinical 
features  of  the  disease : 

Cahk  I.  Local  Transieni  il^ema,  Umited  to  the  JiifflU  Fac€.~~ 
A  woman,  age^i  twenty-eight  years,  was  married,  of  good  family  history, 
nrul  hiul  iilwuys  l«,fn  in  gmid  licalth.  Slic  oonld  assign  no  catini^  (or  hi-r 
peculiar  disease,  from  which  slie  had  sulVered  at  intervals  for  two 
years.  It  had  uut  come  ou  after  any  emotional  cxciteuient  or  physical 
strain.  At  first  it  had  given  her  very  Hltle  discomfort,  but  during  the 
past  year  (*he  has  .suffered  a  giM»d  deal.  When  she  is  in  any  way  ex- 
]>oHi'tl  to  (!oI<l  upiKi  her  faoo  she  notices  tliat  the  right  half  of  the  face 
(jegtns  to  feel  stiff  and  to  burn.  When  she  looks  at  herself,  she  finds 
the  entire  right  siile  vti  the  face  swollen  acid  whitish  in  uolor,  and  to 
the  t^vuch  the  swollen  part  is  jiereeplihiy  hard.  This  condition  may 
pass  off  in  a  few  hours,  but  often  lasts  for  three  or  four  days,  gradu- 
ally nnbsiding.  Slie  has  noticed  that  warm  applications  will  relieve 
it  in  some  degree.  It  often  comes  on  after  she  has  l}een  driving  in 
the  summer,  but  is  more  trouhtesome  in  the  winter.  It  Hometimes 
comes  s|»ontaneously  without  exposure  or  known  «insi'.  It  has  no 
relation  to  or  i^onneilion  with  her  general  health,  indigestion,  or  men- 
struation. Fear  of  it  or  expectation  will  not  produce  it,  though  she 
is  in  constant  dread  of  it,  as  it  of^en  interferes  with  her  going  into 
Ktwiftty  or  kee])ing  social  engagements. 

The  right  h:ilf  of  tlio  faee  was  swollen  at  the  time  of  her  visit  to 
the  offi(!('.  The  surCiiec-  of  the  forelieatl  was  elevated.  The  tissues 
about  the  eye,  the  eyelids,  and  soft  parts  beneath  the  eye  were  swollen 
and  stiff,  and  so  tense  that  the  eye  could  not  be  opened  as  widely  as 
tlie  other.  The  cheek  was  perceptibly  rounded  and  fuller  than  the 
other,  and  the  chin  sharc^l  iu  the  swelling.  The  neck  wsa  not  at  all 
affected,  it«  tissues  being  loose.  The  swollen  surface  was  colder  to 
the  touch  than  the  opposite  side,  and  had  a  whitish-yellow  tint  with- 
out the  natural  color,  which  was  gooti  on  the  left  side.  An  applica- 
tion of  heat  for  u  few  ininnleni  hiul  nu  jM-meptihle  effect.  The  eondi- 
tion  seen  had  been  present  for  two  days.  The  face  had  an  appearance 
of  fcdema  but  did  not  pit  on  pressure  and  was  much  harder  than 
cwlematous  tissue.  It  resembled  almost  exactly  the  condition  seen  in 
myxtedcma,  but  the  swelling  lUd  not  pro<luce  that  thick  folt]  running 
up  on  the  nose  from  tlie  cheek  seen  ao  freiptenily  in  niyxipdt;tnatouH 
patients. 

Under  massage  the  condition  subsitleil  within  a  few  hours,  and  this 
treatment  was  kept  up  daily  for  two  months.  Since  that  time  there 
has  been  but  one  return  of  the  swelling,  so  that  in  this  case  massage 
has  certainly  affordetl  grcnt  relief  for  at  least  six  months. 

Case  II.  Lowi/  Transmd  (Edrma.  —  A  w<tman,  aged  thirty-seven 
yeare,  had  been  subject  to  emotional  strain  ftir  a  few  months  l>efore 
her  present  illness,  having  lost  three  children  at  once  and  having 
grieved  very  much.     She  first  noticed  that  her  hands  swelled  when- 
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ever  she  put  tliem  into  cold  water.     Whea  winter  came  on  this 
ing  on  exiwsure  to  cold  was  noticed  in  all  other  parte  of  ber  hoAy 
e.  //.,  the  face  and  legs  when  out  of  doors,  and  tlie  buttocks  wfiro 
went  to  stool  ill  a  ixild  eloftet.     It  has  been  nint^t  severe  in  her  luoik 
During  the  awelliug  the  ukin  feels  as  if  it  would  burst,  the  hnmlx 
hot,  and  she  cannot  use  them.     No  other  symptoms  are  cumpUin«d 

Examination.  —  She  is  a  well-noiiri?ihcd  M-oraan  with  no  ph 
signs  of  h«irt,  lunji,  kidiiev,  or  uterine  dii>ease.  Her  face  is  swol 
on  the  lower  juirt  of  i>oth  checks,  feels  hard  to  the  touch,  hut  d^ws 
pit  on  pressure,  and  has  a  yellowish,  waxy  appoaraiKx?.  This 
i&  due  to  the  oold  wind  and  is  temporary.  It  subsided 
during  her  slay  in  my  wartn  uffioe.  The  left  hand  was  subj 
ex{>LTitHent.  It  hiu^  first  tested  and  found  to  \w  the  same  as  thi 
in  jwint  of  all  sensations.  It  measured  1 95  mm.  around  the  knue! 
and  64  mm.  around  the  middle  joint  of  the  middle  linger.  The  dv 
mometer  grasp  was  75°,  right  85°.  It  was  then  held  in  ooM 
&r  a  minute.  After  half  a  minute  in  water  it  looked  red<lifii 
when  taken  out  of  the  water  it  wad  of  a  blotchy  blue  ;  in  a 
had  become  uniformly  bluish  red  ;  in  a  minute  and  a  half  paler; 
tliree  minutes,  yellow  ;  aud  at  the  end  of  five  miinites  and  a  hilf 
was  white  and  waxy  in  ap|>e»rHnt%  and  the  skin  had  iMtumc  no 
glossy.  The  veins  on  the  back  of  the  hand  were  diKtendod  and  i 
complained  of  throbbing  in  all  the  Hugers,  and  ihiH  waa  jterceptible 
the  touch.  The  entire  hand  had  become  swolleo  so  that  at  tho  end 
ten  minutes  it  measured  ^04  mn).  around  the  knut>:k1eH  and  62 
around  the  nuthlle  tiiiger.  At  the  istime  lime  the  fin^Ts  bemDO^ 
stiff  tlnit  tliey  were  movwl  with  ditTieully,  and  the  dy-nnnionictiT  gra 
was  reduced  to  35°,  the  efiiu-t  nf  scjueezing  pnidutinj^  paiu,  di>4enhi 
of  the  veins,  aud  a  feeling  as  if  the  skin  would  burst.  The  Icmpe 
ture  rose  rapidly  during  the  swelling  of  the  hand.  Two  surface  tl) 
mometers  were  laid  on  the  hands,  each  marking  70°  F.  After  r 
minute  the  thermometer  on  the  right  hand  was  78°,  on  tlie  left  lia 
87.5°;  after  three  minutes,  81.75°  and  91.75°;  after  nine  minuL 
85.6°  and  93°,  at  which  i>oint  they  remained  for  three  ni!nute«  ai 
were  then  removed.  These  thermometers  hnd  previously  lieen  i«*l 
aud  were  duplicates  In  scnsitiveneRs.  The  si-ri.siliility  to  foueh  m 
pain  was  not  altered  during  the  swelliug.  A  rubber  bund  applied 
the  little  finger  forceil  the  bUmd  out  and  reduced  the  ntlenm,  but,  t 
taking  it  off,  dark-blue  lineti  were  left  and  the  sweUing^  returned  ■■ 
ouoe.  The  swelling  appeared  lo  be  of  an  redematous  natun_>,  \tut  tl 
parts  were  very  hartl  imd  did  not  pit  on  pressure.  The  wnxy  npprai 
ance  and  gh^sv  skin  Ix^m  to  fade  in  fifteen  minut*'s  flft<'r  the  nan 
had  bceu  put  luto  wntcr  and  the  baud  became  whiter  aud  the  {win  an 
throbbing  less.  At  the  end  of  twenty-five  minutes  motion  was  frc 
and  the  mrasnrements  were  195  mm.  and  61  mm.  During  the  entii 
time  the  pulse  was  88  at  the  wrist  and  it.'^  tension  did  not  vary  |>e 
oeptibly  t^>  the  louiih.  The  fingers  werp  still  swollen  when  >^ho  le 
at  tlic  end  of  forty  minutes.     She  states  that  the  uails  grtiw  nioi 
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rnpully  than  fcirmerly.  There  is  no  change  in  the  sweat.  Various 
kinds  of  treatment  bad  beeu  iueflectual,  and  the  patient  still  suffers 
from  these  syinptoiaa  in  cold  weather. 

Ca^^k  irr.  I^cal  Trajutirui  (Julcma,  limited  to  the  I/-fi  Hand. — 
Female,  aged  fifty-four  years,  is  a  healthy  woman  and  has  a  good 
&niily  hifttory.  Has  never  suffered  from  any  severe  diseasea  The 
present  condition  Ix^gaii  at  Chmtraa^  without  known  cause,  certainly 
not  af^r  si>ecial  exiwsure  to  cold.  Ft  is  Itmitetl  entirely  to  the  fingers 
and  thumb  of  the  left  hand,  the  hand  itself  c^nping  The  fingers  are 
swollen,  dark  blue  in  color,  hard  to  the  touch,  atiEf  in  movement,  and 
after  exposure  to  cold  l)efoine  very  painful.  The  sijse  of  the  pludanges 
of  the  itidox  compared  with  that  of  Uio  right  hand,  was  as  follows. 
Firt^t  phalanx,  H  mm.;  Heooiid  phatunx,  ^|  iiitn.;  tliiril  phalanx, 
jg  mm.  There  was  no  anastliesia  to  touch,  tcmi»crcilure,  or  pain,  but 
Cf>ld  was  felt  more  ».cutely  in  the  affecled  fingers,  and  after  the  hand 
had  been  exposed  to  cold,  cotton  was  not  always  felt.  The  uedema 
could  be  sliglitly  reduced  by  manipulation,  but  not  permanently,  and 
the  color  returned  at  once  after  pressure.  The  stifTnej*  and  |>ain  were 
much  incrfaseil  by  inimension  in  wild  water,  and  then  relievetl  by  hejit. 
She  cannot  oiirrv  the  hand  hanging  down  witliont  much  paiu.  l^ower 
v,i\»  inijiaired  by  the  tititrncsK.  There  M'aa  no  atniphy  of  the  iuind 
rausckw.  The  electric  resistance  was  carefully  meastired,  but  was 
e<|ua]  on  both  sides.  There  was  no  athen^^mia  of  the  radial  or  uther 
arteries,  and  teuaion  was  not  high.  Treatuieut  had  been  of  no  avail. 
Massage  was  recommended.  The  condition  here  was  stationary,  with 
reniiHsions,  In  which  reelect  it  differtKl  frtmi  the  uther  ea^s,  in  which 
it  had  been  intermittent. 

Case  IV.  iEihmanJ  ike  Fttoe. — Female  aged  forty  after  a  nervous 
flhock  noticed  a  swelling  about  both  eyes  which  made  it  difficult  to 
open  them.  This  gra<lua]ly  extcnd«l  halfway  up  the  forehead  and 
down  over  both  cheeks  and  on  the  sidefl  of  the  not«  and  alwut  the 
raoutb  and  chin,  so  that  all  facial  movcnicnt  was  hampered  anil  there 
was  a  lack  of  play  in  facial  expression,  the  face  being  puffy  and  mask- 
like. It  did  not  pit  on  pressure.  It  was  dusky  and  slightly  cyanotic 
and  cool  to  the  touch.  The  swelling  became  greater  when  the  face 
was  exposed  to  cold  and  then  tingling  and  pain  were  felt.  The  tongue 
was  not  affected.  There  was  no  anjR*thesia.  There  was  no  swelling 
elsewhere  in  the  body  and  no  nephritis.  The  only  other  symptom  was 
insomnia.  The  condition  failed  to  yield  to  anti-goiity  remedies  which 
had  been  tried.  It  had  persintwl  for  six  weeks  eoutinonsly  when  I 
saw  her.  She  was  piit  on  small  ihises  of  strychnine  frequently  repeated 
and  was  sent  awny  from  home  for  a  mental  change.  The  cwodition 
subsided  within  a  week  and  has  not  recurred. 
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CHA1»TER  LIX. 

TROPHIC  NKUKUSE8. 

Trophic  Nerves  and  Nervous  Centres.  —  The  nutrition  of  Um* 
body  ilfpfiiilB  ii[K)ii  tlie  niitritiun  o(  ihf  iiRlivi<liial  <x>]Ih  urwhicli  it  it 
made  up.  Each  cell  hiw  the  jjower  of  appn)priating  fn>m  tlic  bl'xjd 
such  substances  as  will  preserve  ils  existence,  enable  it  to  jMtrform  it* 
functions,  and  produce  a  successor.  Whether  ihis  jwwer  is  inbereni 
in  the  cell  or  is  controlled  by  the  nervous  system  is  a  question  upoa 
which  authorities  art>  divided.  Tliose  who  liold  the  first  [N*»ition  deny 
the  exietenee  of  trophic  nervous  centres  and  of  trophic  nerves  fnjin 
thane  w^ntres  of  the  orgnnij  and  elenient<j  of  ihe  IkhIv,  clainiin^  that 
this  hypothetical  trophic  gyetcm  has  not  been  demonstrated  anatomio- 
ally,  and  that  the  facts  urgeil  in  its  support  are  capable  of  another 
interpretation.  Tlioiw  who  believe  in  the  exislcnw  of  a  trophic  system 
have  been  able  to  ilemimstrate  the  existenc*?  of  fine  peripherul  m-rve- 
fibrea  parsing  to  and  ending  in  individual  c(>IU  of  the  Kklu,  glund.s,  aad 
other  organs,  and  have  brought  forward  a  large  oollection  of  fact* 
which  merit  a  careful  exaniiuatiou.     They  are  a»  follows: 

Atrophy.  —  When  a  nerve  is  cut  certain  changes  occur  in  it  which 
are  known  as  Wallerlan  degeneration.  These  have  been  already  de- 
dcrilied  in  conne<>tion  with  injuries  of  the  nerves  ([>nge  159). 

Degeneration  in  the  tract-?  of  the  spinal  cord  occurs  after  varioua 
forms  of  lejjiiin,  ami  i«t  similar  in  iU  processes  to  degeneration  in  the 
peripheral  ner\*es.  The  increase  in  the  ctmnective-tissue  elements  is 
more  noticeable  in  contrast  with  the  parts  unafiected,  and  frum  the 
density  of  the  tract  involved  the  result  has  been  called  sclerosis.  The 
researches  of  Ilomcn  have  shown  that  the  prooess  of  degeneracion 
bc^ns  in  the  entire  length  of  the  afleoled  tract,  and  does  not  pnm-Ml 
from  the  point  of  lesion  onward,  as  was  formerly  supposed.  This  t» 
desorilved  on  page  40f)  in  lestons  of  the  spinal  M>rd. 

Wlien  a  muscle  is  se|uinited  from  h»  connection  with  the  centr&l 
ner%*ous  system,  either  by  a  diviition  of  the  nerve  passing  to  it  or  by  % 
destruction  of  the  cells  in  the  anterior  c<jmu  of  the  spinal  coni  rt\>m 
which  that  nerve  arises,  it  uitdergtM>s  an  atrophy  which  is  |wf  uliar  in 
being  immediate  and  mpidly  progressive,  thus  contrasting  stnmglT 
with  the  gradual  and  slighter  atrophy  from  di»use  in  cases  of  ct*re)>nil 
paralysis  where  the  cells  mentioned  and  the  ner\'e-fibres  ore  inlurt. 
There  is  at  tirst  a  simple  diminution  in  the  numlier  of  the  fdirijloa  of 
which  the  muscular  fibre  is  made  up,  tigether  with  an  increnac  iu  the 
interstitial  connective  tissue  nuclei.  Then  an  albuminoid  and  fiitty 
degeneration  of  the  muscular  elements  uecurs,  with  a  proliferation  uf 
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iiiiiiiclc-enrpiiaclcs  or  niicle!,  and  a  fi^diial  abetnrption  of  the  d^brw. 
The  iiiturhliliitt  ciMiuc'ctivf!  tissue  (lieii  iticreaset^  rapidly,  foriniitg  libroiis 
l)iu»U  tliiMUjiitli  tlie  degoii prated  muscle  wliich  compress  tbc  few  nms- 
ciilar  libn's  remaining,  until  a^  a  result  the  luiitiele  itt  traitsfurmed  into 
a  mere  ribbon  of  couuectlve  tisaiie  without  any  power  of  contractilily. 
As  these  changes  go  on  tlie  electricul  rpactiona  ciiange,  the  three  de- 
greej?  of  reaction  of  degeneration  oorre«|Kmdiiig  lo  the  ihret?  stages  of 
atrophy  described.  These  plienuraeiui  of  nerve-  mid  inuticle-degcnera- 
ticm  arc  observed  in  traiiniatie  or  tdiupalhie  nuuritl.s,  in  atnite  and 
chniiiie  p<jliomyeliti3  aiiti-'rior,  in  general  myelitis  iuvulviug  the  an- 
terior cornna,  and  in  bnllwir  paralysis. 

The  iiitlucnoe  of  the  nervous  Hystem  nn  the  nutrition  of  the  Ixines 
had  also  been  a.aeertaiiied.  When  a  bone  i^  developing,  a  lesion  of 
tlie  ner\*e  to  it,  or  of  the  deeper  portion  of  the  anterior  eomna  of  tho 
apiiiai  eon!  fnnn  which  theiie  nerves  arise,  will  modify  antl  partly 
arrest  it^  growtli.  This  is  often  seen  in  anterior  poliomyelitis  and  in 
hemiatrophy  of  the  face  iHrc^nrring  in  children.  In  the  adult  a  no  less 
marked  effect  is  produced.  alth<»igh  the  n>uUs  arc  Ics:*  noticeable.  A 
o<.tiidition  known  as  osteoporosig  iscaused,  consisting  of  an  enlargement 
of  the  Jlavei-sian  oanal.t  and  an  infiltratioa  of  fatty  matter  into  lliem 
aud  an  actual  decrease  in  all  the  inorgiinio  constittientM  i>f  the  hone, 
which  loses  ill  weight,  Ijeconit^s  thinner  and  more  fnigile,  ho  that 
sponljineous  fractures  may  occur.  This  condition  has  l>een  nt.ticvd 
more  freipiently  in  discasist  of  the  sjiinul  cord  than  in  iienriti»  ;  it  Is 
said  to  occur  in  locomotor  ataxia.  It  has  been  fotnid  in  a  few  cases 
of  long-stamling  hemiplegia  and  also  in  dementia  paralytica,  no  expla- 
nation of  its  pathogeny  in  thi"se  instances,  however,  Inring  ofleretl..  In 
a  ca^  of  ataxia  with  a  Uftion  in  the  nuHlnlla  which  involved  the  nuclei 
of  the  diiU,  ninth,  tenth,  and  eleventh  nerves  on  one  mde,  all  the 
teeth  of  the  np]»cr  jaw  on  that  side  fell  ont  within  a  few  weeks,  those 
in  the  lower  jaw  remaining.  Clianges  in  the  nutrition  of  the  bones 
Iiiivo  also  been  recortled  in  cases  of  progressive  muscular  atrophy  in  the 
pandyzed  limbs. 

The  condition  of  tlic  skin  and  ita  ap)>endages  is  inHuenctHl  di*cideilly 
hv'  elianges  in  the  nervous  system,  either  in  tlie  nerves,  in  the  spinal 
ganglia,  or  in  the  centnil  gray  matter.  Mere  it  is  the  sensory  nerves 
which  convey  the  trophic  inflneuce,  not  the  motor  nerves,  aa  in  the 
cjwea  hitherto  considered  ;  and  when  the  lesion  producing  trophic 
changes  in  the  ftkin  is  central,  it  is  situated  iu  the  posterior  eoruua  of 
the  spinal  cord  or  in  the  gray  matter  near  the  central  canal. 

It  has  been  recently  sImiwii  that  the  distribution  of  ncevus  —  the 
dilatation  of  the  capillaries  iu  the  skin  —  is  determined  by  the  nervcms 
supply  of  the  skin,  just  as  the  distribution  of  herpes  is  deterniint-d. 
The  plate  shows  a  case  of  ukvus  of  the  trunk  and  arm  in  which  tliis 
limitation  to  the  distribution  of  certain  cervical  and  dorsal  nerve  roots 
is  manifest.  This  figure  might  easily  Iw  duplicated  from  figures  of 
her|)es  zoster. 

The  gloasy  skin  seen  on  the  fingers  at^er  injuries  to  the  nerveA  h  a 
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type  of  such  atrophy  from  diniiirlMuice  of  trophic  impulses.  Q1 
fingers  ]>resent.  a  smooth,  Hbinlng  ap[M-'amiice,  are  dry  from  lli<?  dtmni 
Uou  in  the  seeretion  of  swpjit,  fool  soH  luiil  »Uin-likc  to  the  touch  from 
the  marked  thiunin^  of  the  skin,  and  frcfjucutly  sbuw  a  dofeciKe  or 
irn-gulnr  gruwtli  of  the  nails,  which  may  be  ridged,  curved,  or  drformed. 
(See  Fig.  104,  page  2<);i.)  They  are  n-d  and  motllt*!  from  ac^noiuixtnving 
vaflo-rootor  paralysis,  and  arc  usually  hot  and  psiuful.  Chun^rb  \u  tbc 
pignicnlatidn  uf  the  skin  and  hair  are  re«urde<]  as  a  not  iufniinciit 
accompaniment  of  severe  ncurulgia  and  as  a  rt*»ult  of  great  menial  anx- 
iety. Thus  in  several  case:*  of  i^upniorbital  neuralgia  the  eyeliruw  oo 
the  affected  sitle  has  turne<]  white ;  in  infra«)rbital  ueural]t;ia  the  ttcord 
has  l>eoome  gruy  ;  and  in  both  the  hair  haa  been  observtMl  to  full  oat. 
The  suihleii  tiiniing  while  of  tlio  hair  is  jUMxiWd  to  a  swolling  of  ih* 
hair  by  airwilliiii  it.  In  one  case,  frequently  cited,  the  hair  and  nail* 
fell  out  after  a  8tnike  of  liglilning. 

When  a  gland  is  out  off  from  its  nervous  connection  with   the  con! 
or  cerebral  axis  by  section  of  itg  nerves,  its  function  U  iniiuiinil  aadflj 
its  nutrition  suffer'^,  &i  that  alter  a  time  it  lo^e^  weight  and    iiiiilL-rp.>e« 
a  progi-es-wive  lolal  atrophy.     This  has  been  proven  exporimentallv  in 
animals  In  theKubmaxillury  gland.     It  has  l>L>en  observed  in  the  t«Mi-i 
cle  in  nun  after  division  of  the  spermatie  nerve  (N^daton)  and   aflci 
destruction  of  the  spinal  cord   by  traumatic  and    i<Ii(i|Kilhte  mvelitisi 
(Klelw,  Foster).     The  sweat-glands  arc  known  to  lie  under  the  «T)ntn>[ 
of  a  central   iK-r%*ons   mer.'hanism,  as  cases  of  )iyj>cridrosiH,  nnidr«k^ 
and  chroniiodrosis  jirove  ;  and  an  atrophy  of  them  and  of  the  net 
glmul»  has  been  observed  after  nervous  le»ion». 

Progre-isive  liemiati-ophy  of  the  face  is  dcscrilHHl  el.<)ewhere 
654).  Tlie  folluwing  case  of  progressive  hemiatrophy  of  the  ei 
body  may  be  mentionwl  here :  A  b<»y,  iigt^l  fourteen,  disIocAled  h« 
aoklc,  which  in  a  few  days  became  swollen,  red,  hot,  and  painful.) 
The  infliHumntton  extended  up  the  leg,  but  did  not  involve  the  kneeJ 
and  soon  subsided.  After  a  abort  time  the  fool  began  In  ntrophr. 
The  atrophy  exlendwl  U|i  the  leg,  and  involved  the  thigh  ;  it  ibei 
prQgressc<]  to  the  tnnik  and  the  arm,  and  lastly  to  thu  face  on  lb< 
affected  side,  until  in  tlie  course  of  two  years  titere  had  dcvehtticd 
unilatcml  atrophy  of  the  entire  body.  Jlusicles,  fat,  and  hone*i  wei 
all  afrecte<l,  but  no  difference  in  tlie  skin  or  hair  of  the  two  sidcn  wi 
notie«xl.  Fibrillary  tremors  were  present  in  the  niu§>cles.  The  eU 
trio  reactions  were  not  attertfil,  hut  were  gradually  lost.  There  waji  a 
hypersensitivenees  to  touch  and  to  cold,  but  no  other  aenAory  disiturh- 
aiioe.  The  boy  was  alive  and  fairly  well  when  the  ease  was  re|K>rteal. 
It  is  unique. 

I  have  rtfceiitly  Been  a  little  girl  who  has  a  distinct  atrophy  of 
akin,  siibeutaneniis  tisiiue,and  muwles  of  the  anterior  inner  mirface 
the  left  thigh  rxiicLly  limite«I  to  the  distribution  of  the  anterinr  cnii 
nerve;  witbonl  amusthcNia,  ami  without  paralysis. 

These  various  in'statuvs  of  atrophy  cannot  Im' aserilieil  to  simple  dia- 
use,  since  they  differ  markedly  in  their  pathological  cliaogoa  auil 
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the  rapidity  of  their  progresa  from  sucli  atrophj-.  Nor  are  thw  to  be 
referrwi  lo  \'a30-inot)ir  (iislurlmiicps,  siiico  in  ruanv  ca«os  no  vasnilnr 
changes  are  evident.  Thrir  ilistribiilion  iii  iho  Imdy  ufteii  corresiK'iids 
exactly  Mrith  that  of  jieripheml  nerves,  and  they  accompany  nerve 
lesions  too  frequently  to  be  explained  on  any  thei>ry  of  coiuddence. 

Hypertrophy.  — Trophic  chanpos  are  nor  limired  to  ih**  prowjw  of 
atrophy.  Thero  are  conditions  of  hypertMjdiy  of  suppuciwd  nervous 
urigiu.  Samuel  cocisiderH  the  hypertrophy  uf  one  tcritiele  which  attends 
atrophy  of  the  other  from  section  of  its  nerve  as  an  example  of  this. 
It  has  been  asccrtainwl  that  one  kidney  hy|)erlrophies  when  the  olher 
is  atrophied  or  extir]Kited.  When  the  spleen  is  removed  the  lymphatic 
glands  increase  hi  t^iw.  But  these  facts  are  mpiilde  uf  aniilherexjilana- 
tion  -^  viz.,  that  increased  deniuml  upon  the  organ  leads  to  its  increased 
growth.  Myi>ertrophy  of  the  t^kin  and  of  the  tongue  is  seen  in  cretins 
in  conlramt  with  the  dcfonniiy  of  the  Ixxly  and  atrophy  nf  the  limbs. 
A  heniiliyiMTiropliv  of  the  face  h:w  been  noticed  in  several  cases,  the 
connterpart  of  heraiatrttphy  ;  aud  in  one  case  a  unilateral  hypertrophy 
of  tho  entire  body  waa  olwerved. 

Fkj  aw. 
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Fig.  321  shows  a  condition  of  hypertrophy  of  one  1^  due  to  con- 
genital lEHleina  and  Kig.  320  nhows  the  »)nditinn  of  the  hands  in  a 
case  of  hypertrophy  of  similar  origin.  In  both  Cflses  the  condition 
vima  permanent  and  not  variable,  and  in  the  fonner  it  was  p1'CM^nt 
thningh  three  generations  in  different  members  of  the  family,  and 
hence  was  considered  heralitary.  The  hvcal  thickening  of  the  skin 
kuowu  aa  ichtbyoaia  hytjtrix,  and  other  hypertrophies  of  the  skin,  oe> 
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tain  deposits  of  pifrment,  and  vitiliKO,  have  born  af*orib€?d  to  Dpn*rn> 
cau8»4.  Miteliell  has  recotxled  ca.<^ed  of  abnormal  ^n>\vlli  of  iIk 
and  hair  ufti-r  injuria)  to  the  nerve.%  and  Himilar  idirnoiiifna  haw 
loweil  ot'ntnil  ltsjiuii:>  nrid  aru  cximniun  dnrh)^  ati:tcks  uf  in^nnilv,  <lii 
npiwartn^  when  tlie  [Mitifut  ivcovcrs.  lie  has  uls*»  <IescritH.Hl  u  thickf 
ingof  the  skia  of  the  lintt  three  fingers  and  of  tlie  Imrk  nf  the  Iwu 
followinf;  a  wound  of  the  brachial  plexus.     These  conditions  of 

skin  and   its  appendn^es  indimte 
abnorntal  acti\*ity  in    the  vc\h  itf 
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attocted  \vvct,  a  rapid  nirtabolisin 


repHHiuctiun,  r(*Hiilting    iu    nu    until 
proiinction   of   tiBHue,    iipparpnclj 
)H-uil(Mil  on  nervoim  itnpulseti  retachil 
the  ccIIh  from  a  distance.      The  ii 
eur  uuLV  l)e  nientiuiiefl    in   this  ronnr 
tinu  as  a  trophic   distiirl>aiice  due 
ccninil    Iesi«»n.      A    pn-iiliar    form 
hy]ifrini|i)iy  litnit<M]    Ut    the   bead 
nci'k,   nnil    wlnrh    I     iianicv)     iDrgtl 
r<>]ihalic,   was  dc?scrilKHi    by   roe  mi 
years  ago. 

The  patient  was  a  wi»man,  agi'd  Bd) 
two  years,  American   hy  liirth,  and 
healihy  |Hirentage,  her     mother 
Klill  alive  at  the  age   of  seventy 
She  liuK  one  bnither  and  twft  sisters  111 
inland  heaUhy  ;  {\u:  tuniijv  btHinrv 
free  from  all  evidence*  of  cnchexia 
neurotic  habit;  !«h«  had   bevD  marri* 
since  (he  apt;  of  twcniy-nnc,  but 
had  no  children  ;  she  has   be«D  in 
oellent   health  until    the  beg^inning 
Ibi!-  diaejiw  —  six  yeara  ago.     Th**  fii 
syniptoros  noticed  were  forraimtton 
in  tbetiiwgfthe  fingers,  {mrticitt.irlv 
tbc  right.  Iirfnd,  which  ^radunlly  t-xiel 
ded  upward  tothesbdulder;  thi'i^nntr 
ness  WBR  af>!fiiK'iated  with  a  slight  cUii 
sincss  of  movement  and    uncvrinii 
in   tactile  perception,    nlthnugh    tb 
ha.s   never  bwn  and   w    not    now 
actiiid  HiiH?sthcsia,  either  of  touch,  tomperaruro,  nr  of  itain    uid 
muscular  sentie  is  uonnal.     She  has  never  felt  any  of  this   Dutnbc 
in  (he  lej^  or  body,  hut  she  has  noticed  for  the  past  five  year«  « 
tnrbancc  in  the  Knit,  oini,>-i!itiiin;  of  an  uncertainty  in  intivvnicnt  ai 
subjective  feelinp  of  weakness.      I>uring  all  this  time  there  haM 
a  slowly  progressive  enlarpenient  of  the   head  and    neck    and  at 
same  time  a  gradual  diminution  in  stature,     yive  vttars  affo  ahe 
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diffiiaely  thickened  to  a  slight  pxtent,  is  thronm  into  folds  and  not 
merely  Btretclierl  ovt-r  tlic  colai^d  Iiuntw,  as  it  would  lie  wertf  it  nut 
itivoIvct!  Id  tlii;  process;  and  while  it  in  nut  rough  or  snaly,  is  slightly 
pigmented  uud  has  something  the  appc-umnce  of  the  skin  in  niyxoe- 
demu.  Tlie  suboutaneous  tissue  is  also  tllfiusely  thickened,  ko  that  il 
tlimvrs  the  skin  out  and  forma  a  Iooac  body  beneath  it.  l^ho  hone 
appeiirs  tu  lie  tlie  portion  primarily  and  ehiofly  affecl^tl,  jcist  as  io 
acromegaly.  There  is  uppurenlly  a  geneml  hy|H'rtmphy  nf  the  Imue 
over  tiie  CMitire  cjilvuniim,  more  ninrked  just  behiud  the  temples. 
This  is  not  limited  to  definite  small  areua,  but  is  quite  uiitlomi  every- 
where, so  that  the  skull  is  enlaryicd  uniformly.  The  head  meuiiure^ 
twenty  four  inches  in  cireumferonee  aUmt  tlie  forehead,  fifteen  inches 
fn»m  ear  lo  ear  over  the  vertex,  and  sixteen  inches  from  the  hmU  of 
the  iMwe  to  the  CMvipital  pmtuberanee.  Kveii  the  vertohm>  nf  the 
cervical  i*egioa  appear  Intake  part  in  the  enliirgement,  und  as  u  result 
the  head  Is  lewt  niitvahte  u|Km  the  spine  than  it  shoidd  be,  nn<l  ibe 
spines  of  the  vertebne  fnau  the  fourth  to  tlie  seventh  are  <lec'i<|r4l|y 
prominent  in  the  neck.  A  feeling  of  weight  in  the  heitd  is  ijutle 
intense  and  had  led  to  the  hair  being  cut  short,  and  it  was  noticed 
that  the  lutir  had  l>ecome  quite  thin,  os|)ecially  at  the  ^idos^  when 
formerly  it  had  l>een  thick  and  heavy.  This  ditfiisc  growth  of  tliv 
head  mid  neck  is  quite  well  showu  in  the  photographs,  which  an?  all 
the  more  instructive,  as  the  contrast  between  the  woman  in  her  ordi- 
nary state  of  prfviiiiis  health  Hve  years  ago  and  in  her  present  condi- 
tion is  sliown.  The  thickening  of  the  facial  tissues  tends  to  decreMW 
the  naCnntI  mnbility  of  the  fare,  so  that  the  farinj  expn-nM<in  is  morv 
6xed  than  in  a  state  of  henlth.  The  tliiekeiiing  seems  t>:>  bare 
encroaclie^l  upon  tlie  eavities  of  the  nose  uud  niouih,  tlierv  being  some 
obstruction  to  breathing  and  swallowing  without  thickening  of  the 
tongue.  There  is  a  hard  respiratory  souud  In  the  trachea  constaotW 
in  brejilhing,  and  this  lias  bc4>n  pn^sent  for  a  year  past. 

The  general  symptoms  which  this  patient  suffers  fnmi  are  ^nidnidlv 
increasing  mental  irrilahility  and  general  nervousness,  without  any 
mental  or  emotional  defect;  an  increasing  disability  to  walk  and  to  use 
her  hands,  attended  by  much  numbness,  esiiecially  In  the  hands,  SQ 
occasional  [lalu  in  the  neck,  iirins,  an4l  huinls  ;  stmu*  awkwunlneM  of 
luovcinent  in  the  fingers,  but  no  luarkeil  ataxia,  for  she  can  knil,  can 
thread  a  nee<lle  and  do  fancy  work.  There  is  no  anicsthesia  prn^'nt, 
and  there  is  no  loss  of  pala  or  thermal  scnsne.  The  ad  of  walking  i% 
perli)nii<>d  With  difficulty  and  is  now  only  pos^tible  with  the  aid  nf  Uold- 
ing  a  chair,  tlioiigli  there  U  no  ataxia  of  movemeiii  and  no  spa&tic 
rigidity  uf  rlie  h-g" ;  tlie  kiKre-jerks  are  slightly  increascHl,  but  tliefv  w, 
no  clonus ;  the  w)ntrol  of  the  sphincters  is  perfect.  In  walking  h|)i*  luu.  i 
a  general  sense  of  liistKurlly  and.feeblrneKs,  but  there  is  nu  cvidt.*ntv  uf 
porjlysi*.  She  st^nqis  forwnnl  uuk-Ii  like  a  |iatlenl  siifTering  frnm  |iarml- 
y»l.s  agitaiis,  but  has  no  tendency  to  fall  or  to  festinatuMi.  She  is  able 
to  walk  lip  and  down  stairs  with  help.  Her  neck  Is  hLxtccn  inclirs  io 
cin^umfennice  —  at  least  four  inches  larger  than  formerly.     There  an 
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two  eoft  non-6(ictuating  Bwenii)gs  below  the  ears  h:iving  the  feel  of  dif- 
fuse, fatty  iritiUnilioiis,  and  the  neek  ta  uniformly  iniTrciisttl  in  size. 
There  ia  no  apparent  swelliug  of  the  thyroid  gland.  The  cervieal  ver- 
tebrtc  feci  thick  and  are  unduly  pn)mineiit,  but  arc  not  tender.  She  has 
had  cousidenihle  ]Kiin  along  the  course  of  the  occipital  nerves ;  tn  other 
respects  her  geiiend  hcultli  is  very  goixl,  the  digestive  nnd  urinary  fuuo- 
lions  being  jK-rfeot.  The  hcjirt  is  re-guhir,  is  not  enhii^ttl,  and  ihe  pidw 
tension  is  norma).  There  are  no  canliac  niurnuirs,  but  a  blon'ing  mur- 
mur i^  iieurd  over  ibe  arch  of  the  aorta  synchronous  with  the  fin^t 
sound.  There  is  no  area  of  dulness,  and  there  are  no  other  aymp- 
ton)8  to  suggest  aneurism.  Xo  cdukc  h  to  be  found  for  tlii.s  aiuditinn, 
which  has  advanced  so  gradually  that  its  actual  date  of  ous*'t  is  diffi- 
cult ^>  determine,  though  she  is  ct^nain  that  it  l>cgan  more  than  6ve 
years  agt>. 

The  very  extraordinary  appearan^v  nC  the  head  in  this  {latient  Bug- 
gested  t»i  me  that  she  might  1>e  siitVering  from  a  condition  tiiiown  as 
reontiaHiti;  but  a  cuix-fut  study  of  the  lileniture  regurding  leontiaj^U 
convinced  me  that  under  this  name  a  number  of  entirely  dificreot  con- 
ditions have  l>ccn  grouped. 

The  term  lcontiai4ii»  has  been  applied  to  a.  firm  of  lepmMV  nffiviing 
the  face,  and  very  clearly  descnbwi  by  Lehiir  in  his  nmnogniph  ujMin 
lepra,  where  several  plates  illustrating  the  iippeanmee  of  tlie  faw  in 
thin  diweiLse  are  to  l)e  found.  In  ihiH  condition  there  occurs  u  depotiit 
of  new  material  here  aud  there  u|k>u  the  face  beneath  the  skin,  aud 
these  dcpctsits  gmdually  enlarge  and  coalesce  until  the  entire  face  is 
changed  into  a  hanl  mass  with  d<>ep  senins  and  ruugbened  .•surface,  (he 
features  being  alnmst  obliterated  and  the  eye«  wnuelinifis  dosed.  The 
bones  of  the  face  are  not  U!<ually  involveil,  and  the  dineatte  iUies  not 
extend  upward  l>(>yond  the  litie  nf  the  hair,  and  diM*s  not  pritduee  any 
enlargement  of  the  cranial  bones.  The  term  leonliasis  has  Iwen  ap- 
plied to  this  because  the  rough,  j^eamcd,  an<l  thicken(>d  ap|>eArance 
about  the  mouth  suggests  the  idea  of  the  jaw  of  s  lion.  It  is  said  Uist 
the  terra  hns  been  in  ui*e  since  the  lime  of  Galen. 

There  is  a  second  condition  to  which  the  term  leonlinsis  has  been 
applied  —  namely,  a  t'ondition  oj'  elrphnntiaKii^  atfci-ling  (he  tiKsiieis  of 
the  head  and  neck.  This  is  mcntianeil  by  Virchow  in  hi?  work  upon 
tumors.  He  describes  it  a»  a  iliffnso  thickening  of  the  soft  [lartfl  of  (he 
head  and  face,  conrtistiug  of  an  increase  in  fibrous  tissue,  and  considers 
it  a  form  of  fibroma  mollnscum.  This  form  correi-iwnds  in  itti  history 
to  elephantiasis  ;  it  1>eginH  f\n\to  muldenly  with  an  acute  condition, 
which  may  be  either  erysi[>elas  or  dermatitli  or  pldebitis;  the  skin 
bccoraea  swollen  aud  red  siniidtnnei>ui4ly,  and  there  is  often  an  erup- 
tion of  vesicles  aHer  the  acute  symptoms  stdiside,  but  the  swelling 
(h»es  not  disap|H>ar  eutirelv.  and  the  skin  pits  up<»n  ])re88ure.  Ijiter, 
there  is  a  recurrence  of  the  acute  condition  and  an  increased  swelling  ; 
and  80  the  disease  goe«  on  with  acute  exacerl>Btions  and  remissions ; 
ulceration  of  the  surface  and  very  deep  pigmentation  are  commonly 
observed  in  the  parts  attected.     After  describing  (his  condition  and 
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rcconliiig  a  clinical  case  dewribed  by  G ruber,  Virchow  ratb:  "TA 
not  wish  to  affirm  tliat  there  is  not  a  fonn  of  b^pnwy  wbicb  (all* ' 
niimi  the  apiM-arance  of  leontiaais  ;  on  the  contrary,  I  have  ufUn  *^-i 
such  a  form  of  leprony  in  Norway,  but  the  greatp-st  deformiiv  oocm- 
riiig  tinliiiiirily  withuiit:  tihrt'nittun  i<^  tUc  peculiar  obancteriitio  of 
filmiina  niollusciim,  or  elophantiaitis  luollueicum."  ' 

I  tliink  il  is()uitc  fV»Jent  lliatlhc  discjise  from  wbicb  ibis  raiieotp 
suffenit)^  docs  aot  in  any  way  oorresponcl  to  either  ni'  !li.-«-  tun.!;. 
coACs  to  which  the  term  Icontiiisiif  has  been  applied. 

There  is  a  third  clisea.se  to  which  Virchow  gives    ihe   nami   .'-.'it 
leontiasis  (leontijwiu  ossoa),  which,  howevKr,  resernhh-^  megalo-orrtlol* 
more  closely.     In   his  tlescrij)t.i«n  of  mmors  uf  a    b^inr  nature,  uftrf 
r|c8criblng  exoritortii;  and  |H>ri(istciil   thiiikoningK,    Virebi>w   devote  i 
section  to  hyp«'msti»si8  of  the  face  and  head.     This  mav  take  two  fiiTHis 
first,  a  dilTtise  hypi-rostnsiH  of  the  cranium;  «eoondU-,  luenltited  hvrvfr 
oatosis  upiMi  the  maxillary  bones.     This  latter  condition  we  inav  d 
miss  without  fiirtlier  consideration,  inasmuch  Jis  it  prl•t^ent^  no  point? 
a  reeemhlance  to  our  own  cane.     It  has  been  tttixliixl   carefuny  hv  . 
Ueiitit  ill  Ija  Uevtie  meiiHttellede  M^ecioeet  de  Chirur^io,  IH79.    Til 
diffuse  hvfierostosis  of  the  cranium  is,  uocordiii^  to  \'ircbow,  htii 
itietrl(«I  and  lunfonn,  so  that  itdoes  not  preTtcnt  ativ  bony  excn><vttn 
and    sugffosLs   the  idea  of   tumor.     Virehow's   de}icrii>ti«in    is    la? 
upon  the  cxaruirmtion  of  certain  )*kull9,  which  are  prestTvetl  in  varii 
museums,  the  6r9t  one  having  been  described  by  Mnlpij^^hi,  lii\)7.    Thtt 
are  about  six  of  these  skulls  known  lu  Europe,  all  uf  them  prt^eniio 
trpmendou«  enlargement  of  the  bones  of  the  head  <»f  a  difTu.-^e  chanie- 
ter.     Virchiiw  says  :   "  Tliii*  eomlition   i.s  for  the  skeleton  whnt  lei 
tia^JA    h  for    the  8ofl    [Mirls;  the    appf-aranc«  of    these     palln 
specimens,  seen  a  certain  distance,  pmducee  the   rffect    of  IcontT 
mcHlelUiI  in  [ilaslcr.      Hence,  I  have  the  less  hesitjitton  in  eivinff  thi 
name  nf  b<iiiy  leuutiasis,  since,  as   I  believe,  the  cli.st^uHc  oon^uoni 
exactly  with  that  which  we  call  elephantiasis  in  the  f^ft  parta.     Oi 
narily,  the  hyiKrostosis  is  usROciated  with  a  fibrous  change  in  the 
parts  ;  iu  the  rare  cases  which  we  have  seen,  it  is  the  pcrioHteum  whi 
i«  the   princi|Hil  seat   of  the  disease.      I'nforlnnatelv,    we    have 
records  <)f  clirii^^d  observations,  and  no  knowktlge  of  the  exact  cnO' 
tions  present  by  recent  autopsy."' 

In  a  monogniph  up«jn  leontlasis  ossca,'  Baum^rton    hag  made 
careful  ^tudy  of  this  condition  described  by  Virchow,  bik]  has  od 
the  descriptions  of  all  these  skulls  in  the  various  miiscnttiH  of  Eiin-t 
He  has  shown  that  some  of  these  skulls  present  a  tinifnrm  thickeni 
of  all  the  bones,  while  others  have  shown  an  enlargrnicnt  limited 
the  btmes  of  the  faoe,  the  cranium  escaping.     ITe  p«>int»  out  the  i 
that  (he  latter  class  of  skulls  probably  t»ek)nge<l  to  patientA  •uiBeri 
JTom  the  disease  aen>me}falia,  in  whieit,  as  is  well   knowu    tiii>  ha\ 

> Virchow:  PhlbaL  desTumean,  to!,  i.,  i>.  534. 

*  Virrliow  :  loc.  ciu,  vol.  ii.,  p.  22, 

*1ji  Uimliiv«ih>  <h«>ra,  {nr  Dr.  F.  lt(iuniir.trl«n,  Pttrla.     Steinfaell,  1802. 


VLCFBATI0X8   OF  IfSVSOtlC  OSWlJf. 


m 


of  thp  fiuw  are  very  markedly  ei)lurge<l.  It  is  evident  from  Baum- 
garti-n's  stmly  tlmt  the  term  l«>Iltia^i8  of-si-a  miiftt  be  limited  to  ilie 
coses  in  wliteh  the  Iivperostosia  of  \»me  Ims  nflV-Hed  tin-  lioneji  nf  Uie 
craiiimii  only,  or  these,  togullier  with  the  bones  of  tlie  face.  He  con- 
siders that  the  pathological  chftn^^^  present  are  either  a  thickening 
of  the  ^iirfatH!  of  the  Ixnte  ah>i]e,  or  a  ohaiige  both  in  the  surfaee  and 
thcdi^iloe;  the  Utter  l>eing  in  Hunie  nises  traiisrurnied  itiln  a  f>pon^y 
tisHiio  J  in  otlii-rs,  intu  a  liant  tisKiit  like  ivury.  I]e  adnnis  thai  (hi* 
Hteniture  thnsi  nut  contain  any  det<4Tipliun  of  this  disease  oltserved 
during  life,  and  lie  di>es  not  think  tliat  caises  have  Ixt-n  ol'scrvcd. 

It  is  my  opitii<in  that  tlie  caj*e  hi-re  de!»crlbcd  is  thit*  disea^',  aud  that 
wc  can  affirm  that  in  these  cases  there  i^  not  only  a  hypertrophy  of  the 
bony  tisHiie,  but  al»o  of  the  sof\.  parts  alxtut  it.  It  i^  probable  that  the 
din'iise  thickening  of  the  fMinesof  the  he«d  and  riwl*  raiiscn  »ome  pres- 
sure upon  the  contents  of  the  skull  and  upon  the  nerves  at  their  exits 
iK-tweeii  the  vertehne.  This  might  explain  the  Hymploiiis  which  are 
present  in  our  patient  —  esjiecially  tlie  complaints  of  numbness  and  the 
difficulty  in  her  gait. 

Various  forms  of  treatment  have  been  pursued  lo  the  case  under 
oonsidcmcion.  A  thorough  trial  orthyroi<l  extract  failed  to  afleet  the 
conilitinn  in  any  way,  and  diil  nut  caufic  any  variation  in  li-mjteraluro 
from  normal.  The  use  of  arst>nic  ami  strychnine,  given  in  modcmtc 
dunes,  appears  to  have  had  some  tonic  effect,  ami  these,  together  with 
the  moderate  use  of  ourrosive  sublimate  iiitcrtmlly,  an;  the  remedies 
relied  upon. 

I  have  ventured  to  give  the  condition  the  name  megalo-cephalie, 
because,  as  alii^dy  shown,  tlie  term  Icontiasirt  has  l»een  applied  to  three 
entirely  disliiK^I  conilitiimw,  and  ihercfore  leads  to  coiifnninn. 

Since  this  case  was  descrilK-d  by  me  in  1894  several  similar  cases 
have  been  put  on  ret^trd.  They  all  illustrate  the  cuudition  of  a 
localized  hy|M'rtrophy  of  the  bones  of  the  head. 

Ulcerations  of  Mearotic  Origin. — The  most  ini|M>rtant  trophic 
disturbances  are  thoae  which  consis^t  of  an  actual  disintegmtion  of 
ti&sue.  These  are  very  numerous.  Herpes  xoftter,  certain  forms 
of  ct-7,ema  and  pemphigus,  lepra  anajsthetica,  sclertMlernis,  acute 
ulceration  of  the  fingiTH,  [u-rfurfiling  uKvrof  the  foot,  acule  iK-d-sorcft, 
keratitis  u-ith  aniesthe^^ia  of  the  cornea,  sympnihciic  ophtluilmia,  and 
various  forms  of  joint  disease,  are  exampleti  of  such  trophic  diseases. 
For  the  discussion  of  the  iikin  and  eye  diseasee  mentioned,  the  reader 
is  rofprrcfl  to  ppecial  articles  on  those  subjects.  Herpes  w>sler  has 
lieeo  discussed  in  thechapter  upon  Neunilgia,  page  731,  In  ri*gnrd  to 
lepra  annathetJca,  reference  nuiy  be  nuide  to  page  243. 

I  have  reported  a  case  of  acute  ulceration  of  the  ends  of  the  fingers 
and  to<*8  occurring  in  an  an»>mic  gtrl  aged  twelve,  and  ]»crslAting  for 
more  than  a  year,  assi>eiateil  with  cyanosis  of  the  hands  a^id  feet,  and 
with  a  tendency  to  rapid  ulceration  of  any  part  of  the  iKuly  which 
happened  to  be  exposed  to  pressure.  The  hair  of  the  eyebrows,  eye- 
lids, anil  to  a  less  extent  that  of  the  scalp,  fell  out  ilurlng  the  di>^nHC. 
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There  waa  no  local  asphyxia  and  no  apitfuranoe  of  gangrene ;  henoe 
the  case  wiut  not  one  uf  Uuynuud's  iliseoso.  Its  symDietrical  diRinthu- 
tiou,  the  lack  of  any  coustitnlional  organic  dis<;aMc  or  of  any  local 
cause  for  tJie  pnMliictiou  of  the  ulceruliun,  and  the  auainio  and  nerv* 
ous  rondltion  present,  all  |>n!nted  to  n  distnrlKinue  of  the  (x>ntral 
ner%'ou»  sysieni.  It  did  not  )'ie!d  tu  tnaitraeut,  either  local  or  geiu-ral 
or  electrical.     Mills  has  sci-n  a  similar  case. 

Perforating:  ulcer  of  the  foot  Ix-gin*  on  the  »olc,  beneath  any  of  the 
nietatarwi-pUalanj^al  aittculiitioni^,  preferably  the  firel  or  the  firth,  or 
under  the  heel,  ad  a  t^niall  pu!ttule  under  the  epidermis.  Thia  rup- 
tare«,  and  the  ulcer  which  results  bqpn^  to  extend  in  3  direction  verti- 
cal to  the  surface,  inviilving  the  dwpcr  (issues  or  even  opening  inin 
the  joint  and  destroying  the  l)one.  It  appears  rather  like  a  sinu»  than 
an  tdcer,  and  h  remarkable  fmm  ihv  fiu-t  that  it  is  not  painful  and  is 
ioscnaitlvc  to  touch,  although  it  may  prevent  the  patient  fnjui  walking 
on  account  of  extreme  tenderness.  Tlie  epidermis  around  the  sinus  is 
thickened  and  inwnsitive,  and  there  may  l>c  anajstliei^ia  of  the  entire 
Bole  of  the  foot,  and  even  uf  the  h-g,  iillhough  lhi»  is  due  to  the  neu- 
ritiH  present,  which  \h  alfxi  the  i^wt^e  of  the  ulcer,  rather  than  to  the 
ulceration.  The  circiilution  in  sluggish  In  the  aflectttl  extremity  ;  jt 
becomes  cvauotic  on  exposure  to  cold,  and  seems  peculiarly  liuble  to 
l>ecume  (edematous.  The  (j^tcmu  way  go  on  to  t<uppunitiun,  and  in- 
volve the  articulations,  and  ankylosis  of  the  smaller  joints  may  follow. 
This,  too,  in  to  he  traced  to  tlie  neuritis.  The  skin  of  the  foot  becomes 
pigmented,  and  may  be  dned  or  covered  with  oflVnsive  sweat.  A» 
the  |)atieut  eaunut  walk  while  the  ulcer  rtiniains,  the  eondilion  demamls 
treatment.  Rest,  moist  warm  applications,  antiseptic  lotions,  scraping 
out  the  sinus,  and  other  surgical  means  appropriate  to  the  trcnlment: 
of  ulcers  and  sinuses  do  not  often  prove  of  tjenefit,  and  in  obstinate 
cases  recourse  Ims  been  hail  to  amputation  of  the  li>ot.  Electrical 
treatment  has  been  tried  in  vain. 

Such  ]>erforating  nioers  may  «x*ur  synimetrirally  on  Imth  ie«t,  ar»d 
may  Ije  numenius.  They  also  occur  rarely  on  the  hamls.  They  have 
I>een  oliftiTvefl  not  infrwpieutly  in  hw^tmiitnr  ulaxtn,  iKx^nrring  eiilu»r 
early  or  late  in  the  disease,  see  \iagc  ."iGy,  and  have  npjMnirwi  >n  patients 
suffering  from  dementia  pamlytiea.  The  only  constant  legion  fountl 
is  a  degenenttion  of  the  [K-ripherd  nerve  supplying  the  affcctwl   |>art. 

Acute  bed-sores  (decubitus)  develop  in  tuany  cjises  of  spinal  and 
cerebral  disease,  but  not  lu  all.  It  is  aTguc<l  that  flusa^thesia  of  a  i^irt 
or  simple  pressure  upon  a  part  or  Irritation  of  an  ana?sthctin  jiart  will 
not  explain  their  occurrence,  and  that  they  must  Ite  traced  to  a  deatnio- 
lion  of  tnipliic  eenlriM  in  the  i^ml  or  bniin.  Nn  amount  of  uttenlinn 
to  the  position  and  cleanliness  of  the  patient  ts  thought  to  be  sufBoient 
to  prevent  them  in  itoinc  e^scs,  and  their  progress  is  orten  so  rapid  a» 
to  remove  them  from  the  category  of  simple  ulceration.  Their  mrwt 
frequent  seat  Is  u|K)n  the  buttocks,  over  the  sacriun,  on  the  heels,  anil 
over  the  M:ai)ul£ ;  but  it  is  Itelieved  that  in  the  oondltioos  in  which 
tliey  appear  in  these  places  pressure  on  any  part  may  cause  one,     Tbey 
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begin  wittiln  a  few  liotirs  aAer  the  uceiirrence  of  the  lesion  as  irregular 
uioltled  [Kitc'lies  of  redness,  in  which  there  soon  ap|K-ar  small  or  large 
vesicles  HIUmI  wilh  dark  serum.  These  rupture,  leaving  little  areas  of 
ulcerated  surface,  which  soon  unite  to  form  a  large  ulcer  wilh  softened, 
iofiltraleil,  anil  hhioily  bast!  ami  rn^til  edges.  The  ciKsuca  amunil  and 
within  the  uleer  have  a  tendeney  tti  xtungh  anil  to  l>eeonie  gangrt'noue'^ 
ami  the  process  gous  on  rapidly  until  u  coiisideraltle  area  of  the  surface 
is  completely  dentroyed,  tog^•the^  with  the  deeper  structures,  fat, 
muiwlcs,  and  fascia?,  down  to  the  bone,  which  may  become  necrosed. 
Acute  cystitis  is  so  frequently  associated  wilh  acute  iMHl-sore  that  it  is 
traced  to  the  same  nervous  cauw,  though  here,  aj^in,  another  explu- 
nutiou  Is  pn.s.sible.  The  cousiitutionat  dtbturhnnce  prmhieod  hy  thvt^e 
two  aflVtrtions  may  iw  incr«i.se<l  by  a  true  septioemia,  to  which  the 
patient  succumbs  ;  or  metastatic  abscesses  may  be  formed,  and  pyiemia 
winse  death  ;  or,  lastly,  the  tdceron  the  back  may  lay  bare  the  vcrlebnc 
and  enjde  their  ligaments,  thus  o|>e«ing  a  way  for  the  extension  of 
BU])puration  to  the  meninges  of  the  spinal  cord.  The  duration  may  lie 
from  a  few  days  to  two  weeks,  and  the  prognosis  is  very  grave. 
Chronic  bed-sr>res  develop  in  a  similar  manner,  altliough  all  the 

iiTOoesaes  described  mrur  more  shnvly  and  are  nuicli  less  severe.  They 
lo  not  show  the  tendency  to  cxteml  so  widely  or  so  deeply,  ntir  lo 
become  gangrenous.  They  remain  stationary  aAer  attaining  a  certain 
size,  and  the  tissues  seem  to  lack  all  tendency  to  repixnluctinn  and 
repair.  AVhen  the  central  lesion  which  they  follnxv  begins  to  pa.ss 
away  thev  lieal  ;  sometimes  local  treatment  is  sncccwfnl  ;  but  in  many 
caws  they  persist  for  years,  always  ihrentctiing  the  life  of  the  patient 
from  the  possibility  of  their  sudden  aggravation  or  fruni  the  occur- 
rence of  tlie  complications  already  mentioned  in  connection  with  the 
acute  process. 

Since  neither  form  of  decubitus  occurs  after  lesion  of  the  anterior 
cornua  uf  the  spiiial  cord,  nor  in  sclerosis  of  the  posterior  or  lateral 
columns,  nor  in  those  casi-s  nf  li>comolor  ataxia  in  wbicli  extensive 
invasion  of  the  posterior  cornuu  is  present,  while  ihey  are  particularly 
frequent  as  a  eomplicntion  of  genend  myelitis,  hemorrhage  in  the  wrd, 
andsvnngo-myelttis,  it  isaiyucil  ihutthe  tro]ihic  centres  whose  destruc- 
tion is  the  cause  of  these  be^I-i^ores  lie  in  the  central  gray  matter  of  the 
cord,  near  to  the  central  ranal.  In  nnibteral  lesion  of  the  conl  the 
bed-sore  occurs  on  the  ana^thetic  side  of  the  body  —  t.  c,  on  the  side 
(»p]iositc  to  the  seat  of  the  lesion  —  a  fact  which  may  indicate  a  decus- 
sation of  the  trophic  nerve-fibres  in  the  «)r<i,'  but  which  lnw  alsolw-en 
urgtil  in  pro<.)f  of  the  theory  tliot  the  sore  is  always  due  to  irritation 
of  an  insensitive  surface. 

The  treatment  of  lK'<l-8ores  belongs  to  the  domain  of  surgery,  the 
same  methodis  being  pursued  as  in  the  case  of  any  large  ulcer.  The 
application  of  electricity  to  the  w>re  has  l»cen  trie<l,  but  the  n^sults  are 
not  siiffii'iyiitly  (Mieouniging  to  warrant  its  recoramen<.lation. 

*TtecklinffhnU)«nh«1ieTfMthat  tb««ciuMof  dUlQrbaiHvof  nntrllion  can  he  trxpkin(>d 
hv  injury  of  animlietic  P*>u  in  which  TiL«o>mt)tor  disiurhuicfs  of  oenual  origin  exiat 
(ilauilbucb  d.  Pftth.  d.  cruahrun^,  p}>.  2%^  ^7). 
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954  TBOPBIC  NEVSOSSa. 

Joint  affections  of  neurotic  origin  are  discussed  in  the  chapters  on 
Locomotor  Ataxia,  Hemiplegia,  and  Hysteria. 

It  is  evident  from  this  review  that  the  nervous  oentres  have  some 
influence  upon  the  activity  of  the  cells  of  which  the  body  is  made  up, 
and  that  they  control  the  processes  of  growth,  function,  repair,  and 
reproduction.  The  facts  are  too  numerous,  too  varied,  and  too  positive 
to  admit  of  any  other  explanation.  Trophic  disturbances  must  there- 
fore be  considered  as  a  set  of  symptoms  referable  to  various  lesions  of 
the  nervous  system.  It  is  evident  from  the  preceding  discussion  that 
they  may  be  produced  by  disease  of  the  peripheral  nerves ;  by  disease 
of  the  ganglionic  cells,  which  nourish  those  nerves ;  by  disease  of  the 
spinal  cord,  especially  in  the  region  of  the  central  gray  matter ;  and, 
finally,  by  disease  of  the  brain.  Whether  in  the  last  condition  the 
effect  is  a  direct  one,  or  is  produced  secondarily  by  an  irritatioD  of  the 
spinal  centres,  cannot  yet  be  determined.  There  are  no  trophic  centres 
as  yet  localized  in  the  cerebrum,  but  the  pathological  facts  already 
mentioned  warrant  the  conclusion  that  such  centres  wilt  not  long  elude 
search.  Certain  facts  observed  in  cases  of  infantile  hemiplegia  point 
to  the  motor  area  of  the  cortex  as  the  seat  of  trophic  centres  for  the 
motor  mechanisms;  siuce  it  is  found  that  when  the  motor  cortex  is 
destroyed  in  early  life  the  bones  and  muscles  which  it  controls  fail  to 
develop  properly.  Trophic  centres  for  sensory  mechanisms  are  not 
yet  discovered.  Certain  investigations  of  Luciani  point  to  the  cerebel- 
lum as  the  part  of  the  brain  which  governs  the  general  nutrition  of 
the  body,  but  these  need  confirmation. 

Oonclnsion.  —  While  an  attempt  has  been  made  here  to  consider 
vaso-motor  and  trophic  neuroses  separately,  it  must  be  admitted  that  in 
very  many  conditions  the  two  are  coincident.  This  follows  inevitably 
from  what  has  been  stated  regarding  the  localization  of  the  vaso-motor 
and  trophic  centres  in  the  s]>inal  cord,  and  regarding  the  course  of  the 
vaso-motoraiid  trophic  nerves  from  the  spinal  centres  to  the  peripherv. 
These  two  classes  of  centres  and  nerves  lie  side  by  side  in  the  central 
and  peripheral  organs,  and  it  is  less  surprising  that  they  should  be 
jointly  affV'cted  than  that  one  should  ever  be  involved  alone.  In  any 
case  of  lesion  of  the  peripheral  nerves  or  of  the  central  nervous  sys- 
tem they  may  be  exjiccted.  In  all  cases  they  are  to  be  regarded  as 
symptoms  of  such  lesions  rather  timn  as  distinct  diseases. 
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ABDOMINAL  reflex,  62 
Abdacens  nerve,  642 
paraljBis,  642 
Abnonna]    positions    annmed,    cdgnifl- 

canee  of,  596,  600 
Abscees  of  brain,  549.     Bee  Brain,  ab- 

seesa  of 
AeooBtie  nerve,  662 

diseases  of,  663 
Acrodjnia,  928 
Acropanesthesia,  39 
Agraphia,   123,   139 
Alcoholic  dementia,  218' 

epilepsy,   824 

neorasthenia,  860 

neuritis,  212 
Alexia,  123,  137 
Alternating  ansstbesia,  117 
Amaurotic  family  idiocy,  634 
Ambulatoiy  automatism,  817 
Amnesia,  137 
Amyotrophic  lateral  sclerosis,  294.    See 

Selerods,  amyotrophic  lateral 
Aneemia,  cerebral,  46S 

of  optie  nerve,  628 

pernicious,  392 

of  spinal  cord,  392 
Anemic  vertigo,  901 
Anaesthesia,  alternating,  117 

in  brain  disease,  106 

in  eaada  equina  lesions,  76 

dolorosa,  42 

in  hysteria,  77,  862 

in  locomotor  ataxia,  364 

in  neuritis,  41 

in  pons  lesions^  117 

in  spinal  eord  disease,  73 

SDbeidence  of,  42 

in  syringomyelia,  75 
Analgesia,  73 
Anarthria,  101,  141 
Aneurism   of  aorta  compressing  spinal 

cord,  449 
Angina,  hysterical,   886 
Angio-neurotic   oedema,   938 


Angio-paralysis,  926 
Angiospasm,  925 
Ankle  donas,  63 
Ankylosis,  spinal,  452 
Anosmia,  624 
Aphasia,  178 

due  to  tumors,  593 

examination  in,  141 

varieties  of,  136,  138 
Aphonia,  hysterical,  8S3 
Aphthongia,    674 
Apoplectic  neuritis,  176 
Apoplexy,  472 

athetosis  in,  498 

attack  of,  485 

cerebellar,  491 

diagnosis  of,  500 

etiology  of,  480 

gait  in,  488 

gradual  onset  in,  495 

irregular  types  of,  493 

without  loss  of  consciousness,  495 

pathology  of,  473 

premonitions  of,  482,  468 

prognosis   of,   504 

recurrences  of,  496 

^mptoms  of,  482 

mental  of,  484,  490 

tendon  reflexes  in,  497 

terminal  state  of,  496 

treatment  of,  506 
Apraxia,   136 

Aran-Duehenne 'b  paralysis,  285,  288 
Argyll-Bobertson  pupil,  641,  645 
Arm,  spasms  of,  93 
Arrangement    of    ocular    nerve    nuclei, 

638 
Arsenical  neuritis,  224 
Arterial  sclerosis,  468,  474.     See  Scle- 
rosis, arterial 
Arteries,  spasm  of,  926 
Arthrouathy  in  locomotor  ataxia,  366 

in  syringomyelia,  331 
Asphyxia,  local,  932 
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Association  fibres,  134 

of  ideas,  135,  144 
Astasia-abasia,  883 
AstereognosiB,  109 
Ataxia,  77,  361 

cerebellar,  599,  600 

Friedreich's,  388 
Ataxic  paraplegia,  383 
Atrophic  paralysis,  284 
Atrophy,  942 

cerebral,  514 

of  glands,  944 

mnacular,  316 
peroneal,  316 
Hoffman's,   316 

of  optic  nerve,  634 

of  akin,  944 
Alternating  paralysis,   105 
Aaditory  nerve,  662 

tract,  128-131 

vertigo,  808 
Aura  in  epilepsy,  814 
Axis  cylinder,  25 

histology  of,  36 
Azone,  collaterals  of,  25j  30 

diameter  of,  36 

ending  of,  25,  26,  30 

Golgi  's  types  of,  26 

histology  of,  36 

types  of,  26 

BABINSKI'S  reflex.  62 
view  of  hysteria,  887 
Balance  of  body,  666 
Barany's  test,  667 
Basal  ganglia.  145 

tumors  of,  595 
Bechterew'a  nucleus,  665 
Bedsores',  80.  952 
Ben<lR.     See  Caisson  disease. 
Beriberi,  245 
Birth  palsy,  179 
Bladder  mechanism,  64 
Blepharospasm,    79J 
Blindness,  122,  126 

hysterical,  882 

p(^-chical,  122 
Bloodvessels  of  brain,  463 

of  spinal  cord.  259 
Brachial   neuralgia,  71 

neuritis.  176 
Brain,  abscess  of,  549 


Brain,  abaceaa  of,  diagnosis  of,  562 
etiology  of,  549 
pathology  of,  552 
stages  in,  559 
symptoms   of,    559 
treatment  of,  563 
anemia  of,  000 
bloodvenels  of,  463 
cortex,  convolutions  of,  83 
fissures  of,  83 
structure  of,  85 
cysts  in,  517 

diseases  of,  paresthesia  in,  95,  100 
paralysis  in,  99,  103 
symptoms    of,    anesthesia     in, 
106 
mental,  86 
pnlse  in,  90 
respiration  in,  90 
temperature  in,   90 
ear  and,  relations  of,  564 
hyperfifmia  of,  000 
maldevelopment  of,  514 

clinical  groups  of,  514 
epilepsy  due  to,  527 
etiology  of,  514 
frequency  of,  514 
mental  defects  in,  52S 
pathology  of,  515 
prognosis  of,  530 
sensory  defects  in,  529 
symptoms  of,  522 
treatment  of,  530 
sclerosis  of,  516 
sensory  tracts  in,  112 
tumors   of,   571 
course  of,  606 
diagnosis  of,  602 

from  abscess,  603 
from  ana?mia,  605 
from  hemorrhage,    605 
from   hydrocephalus.    604 
from  lead  poisoninj^,  60.5 
from  meningitis,  604,   605 
from  nephritis,  606 
duration  of,  606 
etiology  of,  571 
pathology  of,  573 
prognosis  of,  607,   611 
statistics  of,  572 
Bud<len  death  in,  607 
symptoms  of,  582 
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Brain,  tomors  of,  iryinptomB  of,  general, 
584 
local,  589 
treatment  of,  608 
medical,  609 
surgical,  608 

results  of,  609 
ventricular   puncture   in,    609 
x-ray  examination  in,  605 
yenouB  sinuaeB   of,   tbrombosis  of, 
567 
Breast,  nearalgia  of,  743 
Bulbar  paralyais,  614 

acute  apoplectiform,  615 
chronic,  616 

diagnosis  of,  619 
etiology  of,  616 
pathology  of,  616 
symptoms   of,  616 
prognosis  of,  620 
Bulbs,  olfactory,  624 
Burdack,  column  of,  69 

CAISSON  disease,  701 
diagnosis  of,  704 
etiology  of,  701 
pathology  of,  702 
symptoms  of,  702 
treatment  of,  704 
Calcarine  cortex,  120 
Cancer  and  neuritis,  256 
Carbon-monoxide  as  eause  of  neuritis, 

222 
Carcinoma  of  vertebree,  437 
Cardiac  plexus,  34 
Caries  of  spine,  433 
Catalepsy,  886 
Cauda  equina,  lesions  of,  428 
anaesthesia  in,  76 
paralysis  in,  76 
Cells,  motor,  of  spinal  cord,  53 

size  of,  22 
Cerebellar  apoplexy,  491 
ataxia,   599,   600 
attacks,  600 
encephalitis,  535 
pontine  angle,  tumors  of,  601 
tract,  118 
vertigo,  900 
Cerebellum,  anatomy  of,  150 
coRuectiona  of,  153 
lesions  of,  symptoms  of,  151,  153 


Cerebellum,  middle  peduncle,  lesion  of, 
153 

tamors  of,  598 
Cerebral  anemia,  46S 
atrophy,  514 

axis,  sensory  tracts  in^  114 
cirealation,  463 
embolism,  476 

situation  of,  480 
hemorrhage,  473 

atuation  of,  480 
Ts.  embolism,  501 
TB.  thrombosis,  502 
hypereemia,  467 
meningitis,    713,     See   Meningitis, 

cerebral 
puncture,  605 
syphilis,  690 
thrombosis,  476 

sitnation  of,  480 
Cerebrospinal  fluid,  155 

in  meningitis,  716 
meningitis,  717 

syphilis,  treatment  of,  salvarsan  in, 
682 
Cervical  sympathetic  nerre,  175 

symptoms    of    injury    of, 
175 
Cervico-brachial  neuritis,  174 
Cervico-occipital  neuralgia,  741 
Characteristics  of  voluntary  acts,  99 
Charcot-Marifi-Tooth  disease,  316 
Charcot's  joints,  366 
Chemical  changes  in   degeneration,  33 
Cheyne-Stokes  respiration,  670 
Choked  disc,  630 
Chorea,  778,  785 

diagnosis  of,  78S 
duration  of,  782 
electrical,  801 
etiology  of,  778 
hereditary,  786 
Huntington's,   785 
pathology  of,  783 
prognose  of,  783 
Sydenham's,  778 
symptoms  of,   780 
treatment  of,  783 
Chromophile  bodies,  22 
Circumflex  nerve,  182 
Climatic  neurasthenia,  851 
Clonus.  63 
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Coal  tar  prodneta  as  eaaae  of  neuritis, 

224 
CoccygodTQia,  750 
Coecyi,  neuralgia  of,  750 
Cochlear  oerre,  662 
Collaterals  of  axone,  25,  30 
Coma,  88 
Combined     aclerosia.       See     Sclerosis, 

combined 
Commissural  fibres,  142 
Compression  of  spinal  cord,  443 
Consciousness,  870 
Conjugate  motion  of  eyea,  643 
Convnlsiona,  89 

of  epilepsy,  815 

localized,  91 
Copper  poisoning,  234 
Corpora  quadrigemina,  147 

tumors  of,  597 
Coprolalia,  801 
Corpus  callosum,  143 

tumors  of,  594 
Corti,  organ  of,  662 
Cortical  acts  vs.  spinal  acts.  100 

areas,  evolution  of.  143 

epilepsy,  91 
Connterirrttants,  action  of,  922 
Cranial  nerves,  622 

pancturp.  605 
Cranio-cerebral  topography,  156 
Crura!   neumlpia,   744 
Crus  cerebri,  tumors  of,  597 
Cuiieus.   120,  121 
Cystitis.  SO 
Cysts  in  brain.  517 

DEAFMrTISM.  51i.  529 
Deafness,  663 
eereliral.  126 
hysterical.  SS2 
psychical.  126 
wor.I.   127 
Decubitus,  9.i2 

Degeneration,  chomical   changes   in,  33 
of  norvof,  l.W 
reaction  of,  44 
of  spinal  coril,  402 
Deitcrs'  nucleus.  665 
Delirium,  hyssterical.  ''SI 
Delusions  in  paresis,  .MS 
Dementia,  alcoholic.  21S 
organic,  491 


Dementia  paralytica.    See  PareiU 
in  paresis,  543 
senile,  470 
Dendritis,  22 

Depression  in  parens,  543 
Diabetic  neuritis,  S53 
Diadokokineaia,  600 
Diphtheritic  neuritia,  235 

paralysis,  235 
Diplegia,  514,  525 
Disseminated  sclerosis,  675 
Disturbances  of  taste  doe   to   tumon, 

593 
DizzinesB,  86 
Double  consciousness,  868 
Duchenne  's  ascending  paralyaiB,  285, 288 

paralyda,  179 
Dysbasia  lordotica,  799 
Dystonia  musculorum  deformans,  799 
Dystrophies,  muscular,  303 
etiology  of,  304 
pathology  of,  305 
prognosis  of,  315 
symptoms  of,  307 
treatment  of,  316 
Tarieties  of,  303,  307 
Dystrophy,  Erb's  juvenile,  312 
Lanndouzy-Dejerine,  313 

EAR,  brain  and,  relations  of,  564 
Ecchymoses,  368 
Koholalia,  790 
Eighth  nerve,  662 
Electrical  charges  in   neuritis,  44 

reactions,  44 
Eleventh  nerve.  671 
Emaciation,  91 
Embolism,  cerebral.  476 

of  retinal  artery,  628 
Emotional  control,  disturbance   of.   144 

origin  of  hysteria,  891 
Enceph.ilitis,  535 

cerebellar,  535 

etiology  of.  5,^5 

hemorrhagic,  535 

patholop>-  of,  536 

prognosis  of,  UZB 

symptoms  of.  537 

treatment   of.  539 

varieties  of.  535 
Endarteritis.  4fiS.  474 

!rrphi]itic,  688 
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EDdonearium,  39 

Epicritic  aensatioiiB,  42 

Epidemic  cerebrospinal  meningitia,  717 

symptoms  of,  717 
Epilepsy,  8^13 

alcoholic,  824 

aura  in,  814 

course  of,  819 

coDvulsions  of,  815 

cortical,  91 

degeneration  marks,  &20 

diagnosis  of,  830 

etiology  of,  821 

hereditary,  821 

Jacksonian,   91,   816 

mental  equivalent,  817 

petit  mal,  813 

procuraive,  813 

prognosis  of,  831 

psychical  attacks,  817 

reflex,   825 

spinal,   59 

status  epilepticus,  817 

theories  of,   826 

organic  origin,  826 
tozKmie  origin,  829 

traumatic,  823 

treatment,  &32 
medieal,  832 
snrgical,  S36 

varieties  of,  813,  818 
Equilibrium,  666 
Erb's  juvenile  dystrophy,  312 

paralysis,  179 

paraplegia.  693 

spinal  syphilis,  693 
Eruptions  after  neuritis,  42 
Erythromelalgia,  44,  927 
Examination   of  patient,   17,  20 
Excitement  in  paresis,  543 
External   cutaneous  nerve,  190 

popliteal   nerve,   192 

FACE,  hemiatrophy  of,  654,  944 
herpes  loster  of,  653 
hypertrophy  of,  945 
Facia!  nerve,  655 
paralysis,  656 
spasm,  93,  791 
Family  periodic  paralysis,  774 
Feeble-mindedness,  514,  528 
Fibrillaiy  twitching  of  muscles,  60 


Fifth  nerve,  649 

Foot,  perforating  ulcers  of,  952 

Fourth  nerve,  642 

Fracture    of   vertebne,   effects   of,   421 

Fragilitas  ossinm,  943 

Freud 's  theories  criticised,  890 

view  of  hysteria,  888 
Friedreich's  ataxia,  388 
Functional  vs.  organic   disease,  18 

GAIT  in  apoplexy,  488 
in  disease,  65 
in  spinal  disease,  65 
G'alton's  tests,  664 
Ganglion,  Oasserian,  650 

of  Scarpa,  665 
Gangrene  after  neuritis,  43 

symmetrical.  932 
Gas  poisoning,  222 
Gaskell's  researches,  920 
Gasserian   ganglion,  650 
General    vs.    local    symptoms    in    brain 

disease,  82 
Genital  reflex,  62 
Gerlier's  disease,  900 
Giiles  de  la  Tourette's  disease,  783 
Gliosis    spinalis.       See     Syringomyelia, 

320 
OIoRso-labio-laryngeal  paralysis,  616 
GlosRo-pharyngeal  nerve,  667 
Glossy  skin,  943 

in  neuritis,  43 
Golgi's  types  of  axones,  26 
GoU,  column  of,  70 
Gordon  *s  reflex,  62 
Gouty  neuritis,  251 
Qowers'  disease,  383 
Grand  mal,  813 
Grinding  of  teeth,  653 
Grippe  as  cause  of  neuritis,  239 

HABIT  spaam,  783 
Htemato-myelia,  416 
Hair,  condition  of,  in  neuritis,  43 
Hallucinations,  visual,  124 
Head,  hypertrophy  of,  947 
Headache,  84,  755 
Hearing,  sense  of,  662 
Hemiansesthesia,  108.  110,  118,  499 
Hemianopnia,  120,  125,  627 

from  tumor,  593 
Hemiasynergia,  60Q 
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HemiatazU,  110,  115,  118,  409 
Hemiatrophy  of  body,  944 

of  face,  654,  944 

of  tongue,  673 
HemichromatopBia,  122 
Hemihypertrophy  of  body,  945 
Hemiopic  pnpillary  reflex,  628 
Hemiplegia,  104,  495,  497 

infantile,  514 
Hemitremor,   499 
Hemorrhage,  cerebral,  473 

in  meninges,  70ft 

apinal,  261,  416 
Hemorrhagic  encepbalitia,  535 
Hereditary  chorea,  785 

diseases,  17 

BypbiliB,  695 
Herpea  zoster,  731 

of   face,  653 
treatment  of,  733 
Heteromere  neurones,  72 
Hoffman 's  muscular  atrophy,  316 
Huntington's  chorea,  7S5 
Hydrocephalus.  518,  715,  719 
Hypera?mia,  cerebral,  467 

of  optic  nerve,  628 

of  spinal  corJ,  392 
Hyperplasia,   syphilitic,  694 
Hypertonia  in  locomotor  ataxia,  364 
Hypertrophy,  945 

of  face,  945 

of  head,  947 

of  skin,  946 
Hypnosis,   874 

Hypnotic  treatment,  887,  895 
Hypnotism,  874 

method  of  production,  874 
Hypoglossal   nerve,  672 
Hypotonia,  3(i4 
Ilysterin.  878 

ana'Hthcsia  in,  77 

iliagnosis   of.   892 

epi.lemics  of.  892 

etiology  of,  891 

hypnosis  in,  890 

major,  881 

minor.  880 

prognosis  of.  892 

rest  cure  in,  893 

symptoms.  878-886 

throries  of,  887,  896 

treatment   of.   892 


Hysteria,  varietieB  of,  878 
Hysterical  anesthesia,  882 

angina,   885 

aphonia,  883 

astaaia-abaaia,  S83 

attacks,  881 

blepharospasm,  884 

blindneas,  882 

horborigmi,   886 

contracture,   883-884 

cough,  884 

deafness,  882 

delirium,  881 

joints,  885 

pain,  884 

paralysis,  882 

phantom  tumors,  886 

somnolence,  886 

spasms,  881 

auppression  of  menses,  886 
of  urine,  886 

temperament,  878 

tremor.  883 

vomiting,  886 

IDIOCY,  514,  528 
Incisures    of    Schmitt-Lantermann, 
38 
Infantile  hemiplegia,  514 
Infectious  neuritis,  240 
Injuries  of   nerves,   159 
TnsomniR,  88,  903 
Instability  of  conduct,  867 
Insular  sclerosis,  675 
Intercortical  Rjihasia,  138,  139,  140 
Intercostal    nen'es.   189 

neuralgia.  742 
Intermittent  claudication,  469,  928 

paralysis,  774 

symptoms,  significance  of,  18 
Internal   jiopliteal  nerve,  192 
Interstitinl  neuritis,  168 
Intracranial  pressure,  466 
Ischa'mic  paralysis,  195 
Inland  of  Reil,  tumors  of,  594 

JArKSONIAN  epilepsy,  91,  816 
Janet's  view  of  hysteria,  887 
Juvenile  dystrophy,  Erb's,  312 

KAKKI.  245  ' 
Klumpke'a  paralysis,  175 
Korsakoff's  psychoais,  218 
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Kranse,  respiratoiy  bundle  ol,  668 
EnbiBagari,  900 

LAiroOUZY  Dejerine  ilystrophy,  313 
Landiy's  paralysis,  454 
Laoguage,  disturbance  of,  134 
I^uyngeal  vertigo,  902 
Lateral   Bclerraie,   337.     See   Sclerosis, 

lateral 
Lead  nenritis,  230 
Leg,  spasms  of,  95 
LemnisciiB,  115 

Lenticular  nucleas,  symptoms  of,    145 
Leontiasis  ossea,  949,  950 
Leprous  nenritis,  242 
Lingoal  lobule,  594 
Lissaoer,  column  of,  70 
Little's  disease,  337,  525 
Local  vs.   general   symptoms  in   brain 

disease,  82 
Localisation     of    motor    functions    in 
spinal  cord,  55 
of  reflex  functions  in  spinal  cord, 
61,  4 
Lockjaw,  652 
'  Locomotor  ataxia,  342 

aneestfaesia  in,  364 
arthropathy  in,  366 
ataxia  in,  361 
course  of,  371 
crisis  in,   358 
diagnosis   of,    373 
etiology  of,  350 
gait  in,  362 
hypertonia  in,  364 
joint  affections  in,  365 
mental  complications  in,  369 
onset  of,  356 
paralysis  in,  371 
pathology  of,  342 
stages  of,  351 
symptoms   of,  351 

nnnsual,  370 
treatment  of,  375 

snlvarsan  in,  378 
trophic  disturbances  in,  365 
Lumbar  nen-es,  189 
plexus,  189 
puncture,  716 
Lnmbo-abdominal  neuralgia,  743 
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MALABIE  dea  tics  eonvulsives,  783 
^aldevelopment    of    brain,    614. 
See  Brain,  nmldevelopment  of 
R^arie's  disease,  685 

view  of  aphasia,  141 
Marshall's  view  of  consciousness,  870 
Mastodynia,  743 
Mauthner,  sheath  of,  38 
Mechanism  of  ordinary  acts,  31 
Median  nerve,  187 
Medulla  oblongata,  148 

lesions  of,  symptoms  of,  150 
tumors  of,  598 
Medullary  centers  of  vasomotor  nerves, 

923 
Megalo-cephalie,  950 
Mendel's  reflex,  62 
MSni^re's  disease,  898 
Meningeal  hemorrhage,  708 
Meningitis,  cerebral,  713 

cerebrospinal  fluid   in,   716 
epidemic  type,  717 
in  infants,  719 
pathology  of,  714 
prognosis  of,  727 
secondary  form  of,  721 
septic  type,  721 
Hymptoms  of,  717 
syphilitic,  716,  726 
treatment  of,  727 
tuberculous,  715,  723 
varieties  of,  713 
spinal,  457,  460.     See  Spinal  Men- 
ingitis 
Meningo-eneephalitia     See  Paresis 
Menaefi,  suppression  of,  hysterical,  886 
Mental  shock,  as  cause  of  hysteria,  891 
state  in  alcoholic  neuritis,  218 
symptoms  in  brain  diseases,  81 
Mercurial  neuritis,  234 

treatment  of  syphilis,  697 
Method  of  examination,  17,  20 
Migraine,  760 

ophthalmic,   645 
Migratory  neuritis,  168 
Mills'  disease,  496 
Mind  blindness,  122 

due  to  tumors,  593 
deafness,  127 
Mode  of  onset  of  ^mptoms,  18 
Monoplegia  vs.  hemiplegia,  104 
Morbid  fears,  842,  864 
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Morbid  ideas,  866 
impulaes,  865 
Morton's  toe,  193 
Morvan's  disease,  329 
Motor  aphatda,  138 

cells  of  spinal  cord,  53 
centers  of  speech,  100 
nerves  of  eyeballi^  631 
tract,  103 
Mucous  colitis,  848 
Multiple  neuritis,  197 

scleroBis,      675.        See      Sclerosis, 
multiple 
Muscular  atrophy,  316 

dystrophies,  303.     See  Dystrophies, 

muscular 
reflexes,  61 
sense  area  in  cortex,  107 

loss    of,    from    pons    lesions, 

115 
test  of,  109 
tract  of,  lis,  114,  115 
tone,  influence  of  cerebellum  on,  600 
Mosculo-spiral  nerve,  184 
Myasthenia  gravis,  768 
course  of,  771 
diagnosis  of,  772 
etiology  of,  768 
history  of,  768 
pathology  of,  769 
prognosis  of,  773 
symptoms  of,  769 
treatment  of,  774 
Myasthenic  reaction,  771 
Myatonia   congenita,   766 
Myelin  sheath,  36 
Myelitis,  acute,  394 

cases  of,  40,') 
course  of,  404 
etiology  of,  3!>5 
pathology  of,  397 
prognosis   of,  408 
symptoms  of,  403 
treatment  of,  409 
chronic,  410 

diagnosis  of,  414 
etiology  of,  410 
pathology   of,  412 
symptoms  of,  413 
treatment  of,  415 
Myelomalacia,  394,  400 
Myoclonia,   778 


Myoclonus  epilep^,  802 
Myokimia,  778 
Myotonia  congenita,  802 
Myriachit,  801 

NJEVUS,  443  ' 

Narcolepery,  886 
Nasai  vertigo,  902 
Nausea,  88 
Nerves,  39 

abdueens,  642 

paralyEDS  of,  642 
acoustic,  662 
auditory,  662 
circnmflez,  182 
cochlear,  662 
cranial,   622 
cutaneous,  external,  190 
degeneration  of,  159 
diseases  of,  39 

diagnosis  of,  46 
qrmptomt  of,  39 

aniesthesia,   41 

electrical  ehaDgoo,  44 

pain,  40 

paresthesia,  39 

paralysis,  44 

spasm,  46 

trophic    disturbances,    42 

vaso-motor   tymptoma,    43 
va.  spinal  cord  disease,  46 
eighth,  662 
eleventh,  671 
facial,  655 
fifth,  649 
fourth.   642 
glossopharyngeal,  667 
hypoglossal,  672 
in,inrie9  of,  159 
intercostal,   189 
lumbar,  189 
median,  187 
muftculo-spiral,  184 
ninth,    667 

ocular,  paralyns  of,  636,  644 
oculomotor,  636 
olfactory,  623 
optic.  625 
plantar,   192 
pneumogartric,  668 
popliteal,   external,  192 
internal,  192 
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NerreB,  Fegflceration  of,  163 

sciatic,  190 

Beventh,  655 

sixth,  642 

apinal  accesBoiy,  671 

suprascapular,  183 

tenth,  668 

third,  636 

paralysis  of,  636 

thoracic,  posterior,  184 

of  tongue,  672 

trigeminal,  649 

paralyds  of,  652 

trophic,  942 

tumors  of,  193 

twelfth,  672 

ulnar,  187 

vagus,  668 

vestibular,  665 

of  Wriaberg,  656 
Nervous  diseases,  cansea  of,  general,  18 

ulcers,  951 
Neuralgia,  729 

brachial,  741 

of  breast,  743 

cervico-occipital,  741 

of  coccyx,  750 

course  of,  731 

crural,  744 

etiology  of,  729 

intercostal,  742 

lumbo-abdominal,  743 

pathology  of,  731 

sciatic,  744 

special  forms  of,  733 

symptoms  of,  730 

of  testicles,  749 

treatment  of,  732 

trigeminal,  733 
Neurasthenia,  837 

alcoholic,  850 

in  chiklhood,  852 

climatic,  851 

course  of,  853 

diagnosis  of,  853 

from  errors  in  swollen  glands,  848 

etiology  of,  838 

nicotine,  851 

prognosis   of,   854 

symptoms  of,  840 
cerebral,  840 
emotional,  842 


Neurasthenia,  STmptomi  of,  gastric,  847 

intestinal,  847 

mental,  MO 

sexual,  850 

spinal,  843 

vasomotor,  844 
i^philitic,  851 
traumatic,  844 
treatment,  854 

climatic,  858 

hydrotherapeutie,  857 

mental,  855 

physical,  856 

thyroid,  849 
Neuritis,  166 

alcoholic,  212 

mental  state  in,  218 
anesthesia  in,  41 
apoplectic,  176 
arsenical,  224 
brachial,  176 
cancer  and,  256 
carbon-monoxide,  222 
cervico-brachial,  174 
diabetic,  253 
diagnosis  of,  46 
diphtheritic,  235 
electrical  changes  in,  44 
eruptions  after,  42 
gangrene  after,  43 
glossy  skin  in,  43 
gouty,  251 
after  grippe,  239 
hair  in,  43 
infections,  240 
interstitial,  168 
leprous,  242 
mercurial,  234 
migratory,  168 
multiple,  197 

course  of,  204 

diagnosis  of,  205 

duration  of,  204 

etiology  of,  197,  234,  256 

prognosis  of,  207 

symptoms  of,  198 

treatment  of,  207 

varieties  of,  197 
optic,  29 
pain  in,  40 
paralysis  in,  44 
parenchymatous,  16S 
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Nenritifl,  paneetfaesia  in,  39 

pathology  of,  167 

periaxillary,  169 

pbospboruB,  234 

pTognonB  of,  170 

rheumatic,  250 

seoile,  258 

of  shoulder  joint,  183 

spaams  in,  46 

special  forms  of,  174 

symptoms  of,  170 

syphilitic,  255 

talipes  in,  202 

treatment  of,  170 

tuberculosis  and,  254 

varieties  of,  166 

vasomotor  symptoms  in,  48 
Neuro-fibrila,  25 
Xeuroma,   193 
Neurones,  22,  53 

elassea  of,  22,  28,  31 
central,  22 
peripheral,  28 

efTect  of  work  on,  32 

function  of,  31 

heteromere,   72 

nutrition  of,  32 

pathology  of,  32,  33 

tautomere,  72 
Neuronophagea,  399 
Neuroses,  trophic,  942 
Ninth  nerve,  667 
Nissl  bodies,  22 
Nodding  spaani.  786 
NodPH  of  Ranvier,  37 
Noguchi  test,  696 
Nuclei  of  ocular  nervea,  637 
Nucleus  anihipuus,  116 

amygdahiB,  133 

cuneatus,  115 

gracilis,  115 
Numbneaa.     See  Panrsthesia,  39 
Nutrition   of   bnnos,   fl43 
Nyftagmus   in    infants,    786 

OBSTRTfiTPAL  paralysis,  179 
Occipital  cortex,  120 

lobp,   tumors    of,    593 
Occupation  neurofes,  859 
Ocular   palsy,   recurrent,   645 
rheumntie,  644 
vertigo,  900 


Ocalo-motor  nerves,  636 

palay,  636,  690 
(Edema,  angio-neiiritie,  938 

of  optic  nerve,  630 
tEsophagna,  spaam  of,  671 
Olfactory  bulb,  624 

nerve,  623 
Operation  in  fractured  apine,  431 
Ophthalmic  migraine,  645 
Ophthalmoplegia  extenut,  645 

interna,  645 
Oppenheim  'a  disease,  766 

reflex,  62 
Optic  deeuBoatioD,  627 
nerve,  625 

EQsmia  of,  628 
atrophy  of,  634 
hypertemia  of,  62S 
oedema  of,  630 
neuritis,  89,  631 
tbalamns,  anatomy  of,  146 
symptoms  of,  146 
tumors  of,  596 
Optical  aphasia,  138,  560 
Organ  of  Corti,  662 
Oi^nie  dementia,  491 

vs.  functional  disease,  18 
Osteoporoais,  943 

PACHYMENINGITIS  eervicalis,  450 
in  lumbar  region,  451 
externa,  705 
interna,  765 

etiology  of,  705 
pathology  of,  705 
symptoms  of,  706 
treatment  of,  707 
Pain  in  neuritis,  40 
referred,  751 
sense,  tract  of,  115 
in  spinal  cord  disease,  78 
Painful  knee,  744 
shoulder,  153 
Palmar  reflex,  62 
Palsy,  birth,  179 

ocular,  recurrent,  645 

rheumatic,  644 
oculo-motor,  636,  691 
shaking,  806 
Panrathesia,  39 

in  brain  disease,  95,  106 
in  neuritis,  39 


INDEX. 


965 


Panrathefda  in  spinal  cord  tUseaae,  67 
Paralysis  agitans,  806 
course  of,  ftlO 
diagnoHis  of,  810 
etiology  of,  806 
gait  in,  808 
posture  in,  809 
symptoms  of,  807 
theories  of,  811 
treatment  of,  811 
alternating,   105 
Aran-Duchenne's,  285,  288 
in  brain  disease,  9d,  103 
bulbar,  614.    See  also  Cauda  eqaina 

lesions,  76 
of  cervical  sympathetic  nerre,  438 
chronic  atrophic,  284 

diagnosis  of,  291 
pathology  of,  285 
prognosis  of,  291 
symptoms  of,  287 
treatment  of,  294 
varieties  of,  284 
diphtheritic,  235 
Dnchenne's,  179 

ascending,  286,  288 
Erb's,  179 
facial,  656 

gloBBo-Iabio-laryngeal,  616 
hysterical,  882 
ischemic,  195 
intermittent,  774 
Landry's,  454 
in  locomotor  ataxia,  371 
in  neuritis,  44 
obstetrical,  179 
of  ocular  nerves,  636,  644 
periodic,  774 
in  spinal  cord  disease,  48 
of  sterno-mastoid  muscle,  671 
of  tongue,  672 
of  third  nerve,  638    " 
of  trapezius  muscle,  671 
varieties  of,  48,  58,  59 
Paraphasia,  139 
Paraplegia,  Erb's,  693 
senile,  415 
syphilitic,  401 
Paramyoclonus  multiplex,  799 
diagnosis  of,  801 
symptoms  of,  799 
treatment  of,  801 


Para^philitic  diseases,  695 
Parenchymatous  neuritis,  168 
Paresis,  540 

course  of,  546 

delusions  in,  543 

dementia  in,  543 

depression  in,  543 

diagnosis  of,  546 

epilepsy  in,  545 

etiology  of,  540 

excitement  in,  543 

mental  states  in,  543 

pathology  of,  541 

prognosis  of,  547 

symptoms  of,  542 
in  motor,  545 

treatment  of,  548 
aalvarsan  in,  548 

types  of,  543 
Parietal  lobe,  tumors  of,  593 
Parkinson's  disease,  806 
Patella  reflex,  62 
Pathetic  nerve,  642 
Pellagra,  698 

course  of,  700 

etiology  of,  698 

history  of,  698 

prognosis  of,   700 

symptoms  of,  608 

treatment  of,  700 
Perforating  ulcers,  367 

of  foot,  952 
Periaxillary  neuritis,  169 
Perineurium,  39 
Periodic  paralysis,  774 
Pernicious  anemia,  392 
Peroneal  muscular  atrophy,  316 
Petit  ma),  813 
Phobias,  842 
Phosphorus  nenritis,  234 
Pigmentation  of  skin,  944 
Plantar  nerves,  192 

reflex,  62 
Plumbism,  230 
Pnenmogastric  nerve,  668 
Polio-encephalitis  of  Wernicke,  588 
Poliomyelitis,  262 

chronic  form  of,  285 

course  of,  274 

deformities  in,  274 

diagnosis  of,  276 

epidemics,  63,  276 
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Poliomyelitis,  etiology  of,  262 

patbology  of,  264 

prognosis  of,  278 

spinal  fluid  in,  268 

symptoms  of,  268 

treatment  of,  279 

types  of  paralysiB,  272 
Polyneuritic  psychosis,  218 
Polyuria,  91 
Pons  Varolii,  148 

lesions  of,  anesthesia  in,  117 

symptoms  of,  160 
tnmors  of,  598 
Porencephalitis,  517 
Posterior  sclerosis,  342 

thoracic  aerre,  184 
Procursive  epilep^,  813 
Professional  cramps,  859 
Protopathic  sensationB,  42 
Pseudo-bulbar  paralysis,  620 
Pseudo-muscnlar  hypertrophy,  307 
Pseudo-sclerosis,  684 
Psycbasthenia,  863 

course  of,  876 

etiology  of,  863 

hypnosis,  874 

persuasive,  875 

suggestion  in,  874 

symptoms  of,  864 

double  eonsciousnessj  868 
instability  of  conduct,  867 
morbid  fears,  864 
ideas,  866 
impulses,  865 
psychic  pain,  867 

treatment   of,  876 
Psychical  blindness,  122 

deafness,  126 

epilepsy,  817 

pain,  867 

vertigo,  902 
Psychosis,  Korsakoff's,  218 

polyneuritic,  218 
Pulse  in  brain  disease,  90 
Pupillary  mechanism,  640 

reflex,  61,  627 


Q 


riNCKE'S  puncture,  155 


RAXVTER,  nodes  of,  37 
Ttnynnud'n  disease,  932 
Reaction  of  degeneration,  44 


Rectal  mechanism,  64 
Recurrent  ocular  paralysis,  645 
Referred  pains,  751 
Reflex  action,  60 

of  bladder  and  rectum,  67 

epilepsy,  82S 

neuroses,  900 
Reflexes,  abdominal,  62 

Babinski's,  62 

exaggeration  of,  63 

genital,  62 

Gordon's,  62 

loss  of,  62 

Mendel's,  62 

nmseular,  61 

Oppenheim's,  62 

palmar,  62 

patellar,  62 

plantar,  62 

papillaiy,  61,  627 

scapular,  61 

skin,   64 

spinal,  61 

tendon,  61 

loss  of,   62 

triceps,  61 
Regeneration  of  nerves,  163 
Relation  of  subconscious  idens,  371 

of  vertebne  to  spinal  segments,  420 
Respiration  in  brain  disease,  90 

Cheyne-Stokes,    670 
Respiratory  bundle  of  Krause,  66S 
Rest  cure,  856,  893 
Retinal  artery,  diseases  of,  620 
embolism   of,   628 
thromboBia   of,  629 
Rheumatic   neuritis,  250 

ocular  palny,  644 

SACRAL  plexus.  190 
Salvarsan,  696 

in  cprebroHpinal  syphilis,   682 
in  locomotor  ataxia,  378 
in   parens,  348 

Sarcoma  of  vertebne,  437 

Scapular  reflex.  61 

Scarpa,  ganglion  of,  665 

Scheme  of  examination,  20 

Schmitt-Lantermann.   in<umon    of,    38 

Schultze,  columns  of,  70 

Schwann,  sheath  of,  38 

Sciatic  nerve,  190 
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Sciatic  neuralgia,  744 
Sciatica,  744 

Sclerosis,  amytrophic  lateral,  294 
course  of,  300 
diagnosis  ot,  301 
duration  of,  300 
etiology  of,  206 
pathology  of,  295 
symptotDB  of,  297 
treatment  of,  302 
arterial,  468   474 

pathology  of,  468 
symptoms  of,  469 
of  brain,  516 

combined,  diagnosis  of,  387 
etiology  of,  386 
history  of,  383 
pathology  of,  384 
symptoms  of,  386 
dineminated,  675 
insular,  675 
lateral,  337 

diagnosis  of,  341 
etiology  of,  338 
history  of,  337 
pathology  of,  339 
symptoms  of,  339 
talipes  in,  340 
treatment  of,  341 
moltiple,  675 

diagnosis  of,  684 
etiology  of,  679 
frequency  of,  682 
pathology  of,  675 
prognosis  of,  684 
symptoms  of,  680 
treatment  of,  685 
Secondary  degeneration  in  spinal  cord, 

402 
Semilunar  canals,  665,  667 
Senile  dementia,  470 
neuritis,  258 
paraplegia,  415 
Sensation,  test  of,  108 
Sense  of  hearing,  662 
of  smell,  624 

anatomy  of,  133 
disturbance  of,  133 
hallucinationa  of,  133 
of  taste,  133,  651,  668 
Sensory   area   of  cortex,   106 
impulse,  effects  of,  113 


Sensory  tracts,  114,  116 
in  brain,  112 
in  cerebral  axis,  114 
in  spinal  cord,  68 
Seventh  nerve,  655 
Shaking  paley,  806 
Sheath  of  Mauthner,  38 

of  Schwann,  38 
Sherrington  'a  motor  areas,  92 
Silver  poisoning,  234 
Sixth  nerve,  642 
Skin,  glossy,  943 

hypertrophy  of,  948 
pigmentation  of,  944 
Skin  reflexes,  64 
Sleep,  disorders  of,  903 
Smell,  sense  of,  133,  684 

solar  plexus,  34 
Spasm  of  arm,  93 
of  arteries,  926 
of  face,  93 
hysterical,  881 
of  leg,  95 
in  neuritis,  46 
nodding,  786 
of  oesophagnfl,  671 
of  trunk,  95 
of  veins,  926 
vs.  tic,  778 
Spasmodic  torticollis,  794,  799 
Spinal  accessory  nerve,  671 
ankylosis,  452 
bloodvessels,  259 
cord,  ansmia  of,  392 
anatomy  of,  47 
aneurism    of    aorta    eompresa- 

ing,  449 
bloodvessels  of,  259 
changes  in  pernicious  aniemia, 

392 
compression  of,  433 
degeneration  of,  secondary,  402 
disease  of,  47 

paralysis  in,  48 

position    of    bed    in,    66, 

421 
symptoms  of,  48,  65 

ansesthesia  in,  67,  74, 

442 
ataxia  in,  77 
gait,  65 
pain  in,  67,  78 
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Spinal  cord,  disease  of    sTmptomt  of, 
panestbesia  in,  67 
paralysis,   48,  59 
reflexes,  61,  62 
spasm,  59 
trophic,  80 
Tasomotor,   79 
division  of,  symptoms  of,  59 
functions  of,  47 
hypertemia  of,  392 
injuries  of,  416 

diagnooB  of,  430 
etiology  of,  416 
pathology  of,  416 
prognosis  of,  430 
question  of  operation  in, 

431 
symptoms  of,     418 
treatment  of,  430 
lesions  of,  anilatera],  74 
motor  cells  of,  53 

functions  of,  55 
grouping  of,  54 
reflexes  of,  61,  64 
sensory  tracts  in,  68 
tumors  of,  440 

diagnosis  of,  446 
etiology  of,  444 
pathology  of,  440 
symptoms  of,  444 
treatment  of,  447 
epilepsy,  59 

fracture,  effects  of,  421 
hemorrhage,  261,  416 
irritation,  844 
meningitis,  acute,  457 

din  gnosis  of,  460 
pathology  of,  457 
symptoms    of,    459 
treatment    of,   460 
chronic,  460 

diagnosis  of,  461 
pathology  of,  460 
Eymptoms  of,  461 
nerves,  47 
syj.hilis,  Erh'fi,  693 
Spine,  caries  of,  433 
Spon>iylo!*e  rhizomeliqoe,  452 
Sterno-mastoid    muscles,    paralysis    of, 

671 
Stereotyped  movements,  788 
Stomachic   vertigo,   901 


Stupor,  88 
Subconscious,  870 

Subcortical  lesious,  symptoms  of,  145 
Sulphide  of  carbon  poisoning,  223 
Suprascapular  nerve,  183 
Sydenham  'a  chorea,  778 
Symmetrical   gangrene,  932 
Sympathetic,  cervical  paralysis,  438 
ganglia,  34 

nervous  system,  34,  915 
Syphilis  of  nervous  system,  686 

apoplectic  attacks  in,  689 
diagnosis  of,  695 
endarteritis,  688 
frequency  of,  686 
pathology  of,  686 
symptoms  of,  689 
tests  for,  688,  695,  696 
treatment  of,  696 
various  forms  of,  687 
Syphilitic  endarteritis,  688 
■  exudations,  689 

cranial  ner\'e  palsy  due  to,  691 
effects  of,  690 
symptoms  of,  691 
cerebral,  692 
spinal,  693 
about  vertebrte,  439 
hyperplasia,  694 
diffuse,  694 
local,  695 
neurasthenia,  851 
neuritis,  255 
paraplegia,  401 
Syringomyelia,  320 
anfpstbesia  in,  75 
arthropathy  in,  331 
diagnosis  of,  335 
pathology  of,  320 
symptoms  of,  327 
theories  of  origin  of,  323 
treatment  of,  336 

TABES.     See  Locomotor  ataxia,  342 
dorsale  spasmodique.     See  Lateral 
sclerosis,   337 
talipes  in,  367 
Taches  cerebrales,  927 
Tactile  sense,  tract  of,  115 
Talipes  in  lateral  sclerosis,  340 
in  neuritis,  202 
in  tabes.  367 
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TsHte,  iense  of,  133,  651,  €68 
Tantomere  neuronea,  72 
Tegmentum  cruris  cerebri,  148 
Temperature  in  braiu  disease,  90 

sense,  tract  of,  16 
Temporal  lobe,  126-133 

tumors  of,  593,  594 
Tendon  reflexes,  61 

in  apoplexy,  497 
exaggeration  of,  66 
Tenth  nerve,  66S 
Terminals  of  nenrones,  30 
TaBticles,  neuralgia   of,  749 
Tests  of  muscular  sense,  109 

of  sensation,  108 
Tetany,  804 
Thermo-anfeBtbesia,  73 
Third  nerve,  638 

paralysis,  638 
Thomsen  's  disease,  80S 
Thought,  mechanism  of,  134 
Thrombosis,  cerebral,  476 

of  retinal  artery,  628 

of  venous  sinoses,  567 
Tic,  788 

de  salaam,  813 

douloureux,   733 

vs.  spasm,  788 
Tigroid,  22 
Tinnitus  aurium,  664 
Tongue,  hemiatrophy  of,  673 

nerves  of,  672 

paralysis  of,  672 
Torticollis,  672,  794 

spasmodic,  794 
Tortipelvis,  799 
Tract  of  muwular  sense,  113,  114,  115 

of  mnsatJoDs  of  pain,  115 

of  nensations  of  touch,  115 
Trapezius  muscle,  paralysis  of,  671 
Traumatic  neurasthenia,  844 
Tremor,  812 
Triceps  reflex,  61 
Trigeminal   nerve,  649 

paralysis  of,  652 

neuralgia,  733 
Trismus,  652 
Trophic  disturbances,  theoiy  of,  79 

ner\-e8,  43,  942 

neuropes,  942 

symptom,  42 

ori.'nn  of,  42 


Trophfedema,  945 
Trunk,  spasms  of,  95 
Tuberculosis  and  nenritis,  254 
Tumors    of    brain,    571.      See    Brain, 
tnmors    of 
of  nerves,  193 

of   spinal   cord,  440.     See   Spiaal 
Cord,  tumors  of 
Twelfth  nerve,  672 

TTL0EBATION8    of    nervous    origin, 
U      951 
Ulnar  nerve,  187 
Uncinate  gyrus,  133 
Urine,  suppression  of,  hysterical,  886 

VAGAL  attacks,  601 
Vagus  nerve,  668 
Vascular  tone,  916 
Vaso-constrictors,  918 
Vaso-dilators,  919 
Vasomotor  diseases,  915 

nerv'es.  920 

reflexes,  922 

spasm,  925 

symptoms  in   nenritts,  43 

system,  916 

tracts,  923 
Veins,  spasm  of,  926 
Venous  sinuses  of  brain,  565 

thrombosis  of,  567 
VertebrflP,  carcinoma  of,  437 

fracture  of,  effects  of,  421 

sarcoma  of,  437 

syphilitic  exudation  about,  439 
Vertige  parftlysant,  900 
Vertigo,  86,  398,  666 

anetmic,  901 

auditory,  898 

cerebellar,  900 

due  to  intracranial  preamre,  901 

essential,   900 

laryn^al,  902 

muscular  sense,  900 

nasal,  902 

ocular,  900 

pontine,  899 

psychic,  902 

stomachic,  901 

toxic,  901 

vestibular,  890 
Vestibular  nerve,  605 
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Vertibular  vertigo,  89& 
Vibratory  sense,  364 
Vision,  difltarbanee  at,  120 
Yiaual  amneaia,  137 

aura,  124 

tract,  119 
Voice,  changes  in,  670 
Voltalini'fl  diseaw,  899 
Vomiting,  88 

liyBterical,  886 

WASSERMANN  test,  695 
Weber's  syndrome,  105 
Wernicke 's   hemiopie    pupillary    reflex, 


Wernicke's  polio-eneephalitiB,  S38 
Word  blindness,  123,  137 

deafness,  126,  136 
Work,  its  effect  on  neurones,  32 
Wriflberg,  nerve  of,  656 
Writer's  cramp,  860 
Wryneck,  672,  794 
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BAY    ezsminatioD    in    tumor    of 
brain,  605 
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